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Abstract

Background: Everyday cognition is the application of basic cognitive skills and knowledge of the specific cognitive
domain for the resolution of problems that are integrated within the instrumental domains of functioning. The
main objective is to evaluate the effectiveness of a Training Programme in Everyday Cognition in order to improve
the levels of everyday cognition and global cognitive performance in older adults.

Methods: A randomised controlled trial of two groups. The sample was composed of healthy older adults. The
intervention of the experimental group consisted of an Everyday Cognition Training Programme, and the
intervention of the control group consisted of a Conventional Cognitive Training Programme. The Rapid Assessment
of Cognitive Functions test (ERFC) and the Everyday Cognition Battery test (ECB) were used to assess the
intervention.

Results: Total sample (n = 237) composed of 44 men and 223 women, with a mean age of 73.45 years. Statistically
significant differences (p < 0.001) were evidenced between the control group and the experimental group in both
the ECB and ERFC; in the final evaluation of the study and in the follow-up.

Conclusion: The use of a Daily Cognition Training Programme presents greater benefits in terms of both global
cognitive performance and everyday cognition than the use of a Conventional Cognitive Training Programme in elderly
adults.

Trial registration: ClinicalTrials.gov: NCT04041999.
Retrospectively registered. Date of trial registration: 8th July 2019.

Background
In recent years, thanks to advances in medical tech-
niques, life expectancy has increased greatly. As a result,
the longevity of the population has led to a progressive
increase in the incidence and prevalence of degenerative
diseases such as mild cognitive impairment (MCI) and

dementia [1, 2]. Given the high number of older adults
worldwide, the study of cognitive functions is gaining
considerable importance. In general, dementias are
among the diseases of greatest clinical and health con-
cern. However, there is a population group of older
adults with undiagnosed cognitive impairment. MCI is
still under-diagnosed and under-estimated, which makes
these elderly people a population group at risk of de-
mentia [3]. This is due to the fact that studies conclude
that individuals with MCI have a high risk of progressing
to dementia [4, 5], generally Alzheimer’s disease. Differ-
ent research studies have tried to explore this issue
through prospective and longitudinal studies [5, 6], in
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which they compare groups of older adults with and
without MCI over time, observing, that people with MCI
present a higher risk of developing dementia than people
who do not have MCI; and furthermore the more years
of follow, the greater the probability of converting MCI
into dementia. Therefore, MCI is a potential risk factor
for the development of dementia [7]. Based on the previ-
ous evidence, we believe in the importance of early diag-
nosis and intervention in healthy older adults, to achieve
normal cognitive aging and prevent MCI.
To achieve active aging and a good quality of life, cogni-

tive evaluations and interventions should be based on the
impact of cognition on occupational functioning and per-
formance, rather than on the evaluation of the intelligence
and cognitive potential of individuals [8]. Everyday cogni-
tion consists of the application of basic cognitive skills and
knowledge of the specific cognitive domain for the reso-
lution of problems that are integrated within the instru-
mental activities of functioning [9, 10]. Currently, there is
no biomarker that facilitates the diagnosis of MCI or pro-
dromal phase of dementia and determines the prognosis,
therefore early diagnosis in clinical practice relies on
neuropsychological assessment [11, 12].
Generally, cognitive screening tests or brief cognitive

tests [13–15] are used to evaluate a patient suspected of
having cognitive impairment [16]. There are many in-
struments for assessing cognitive functions. However,
not many do it by analysing the functional aspect [8]. It
should be noted that the ability to successfully solve in-
strumental real-world problems is directly associated in
the elderly with the ability to remain independent [17].
Without a doubt, this functional independence and per-
sonal autonomy translates into a greater self-perception
by the older adult in terms of quality of life. Therefore,
different researchers have argued that it is important to
assess everyday cognition, instead of assessing cognitive
performance with conventional measures, which are
often out of context and not very objective [18]. For this
purpose, there are tests that present cognitively challen-
ging everyday problems and that have been designed to
measure the ability to solve tasks related to instrumental
activities of daily living (IADL) [19].
Regarding cognitive interventions in older adults, the

main objective has always been to stop, control or slow
down the progression of cognitive impairment through dif-
ferent pharmacological therapies [20]. However, at present,
numerous investigations highlight the role, both preventive
and therapeutic, of non-pharmacological therapies in older
adults [21]. Among Non-Pharmacological Therapies, cogni-
tive training has proved to be one of the most valid. More-
over, it plays a fundamental role due to its effects on the
cognition and functionality of individuals [21].
Cognitive training is established as an intervention

[22] that can be used both with a therapeutic objective in

older adults with some type of cognitive deterioration
[23] and with a preventive objective, in healthy older
adults [24]. In this case, the objectives are to develop
mental capacities, to improve and to optimize their func-
tioning. Taking into account that the objective of any
cognitive training programme should not only be the
improvement or maintenance of the basic cognitive
functions, but also the generalisation and transference of
that improvement to the elderlies’ daily life, we propose
a mode of action based on an “Everyday Cognition
Training Programme”, as well as a specific assessment of
everyday cognition. Specifically, we will focus on the cor-
rect intake of medication and adherence to medical
treatment, giving total priority to the gain in terms of
independence.
Labra Pérez et al. [25] carried out a study on the

importance of the participation of older adults in cog-
nitively demanding daily activities. The aim of the re-
search was precisely to analyse the relationship
between daily stimulation and cognitive functioning.
The results showed that various cognitively demand-
ing everyday tasks are related to cognitive processes.
They also evidenced the importance of everyday activ-
ity as a protective mechanism against cognitive de-
cline, together with the need to maintain an active
ageing. In the existing literature, we find that there is
significant inter-individual variability in cognitive age-
ing [26]. The frequency and content of the cognitive
training are among the related factors [27]. Several
studies have shown that older adults who participate
in intellectual activities, cultural events or cognitive
training programmes can slow down their cognitive
decline or maintain cognitive function [28].
The main objective of our study is to evaluate the ef-

fectiveness of an “Everyday Cognition Training
Programme” as a novel tool for cognitive training in the
elderly, to improve levels of everyday cognition and glo-
bal cognitive performance. Another secondary objective
is to analyse, whether there is a difference between the
aforementioned programme and a “Conventional Cogni-
tive Training Programme” in terms of levels of everyday
cognition and cognitive performance in older adults and
to study the relationship between standard psychometric
tests which measure cognitive performance and the
Declarative Memory part of the Everyday Cognition Bat-
tery Recognition Test (ECB)”, which measures everyday
cognition.

Methods
Trial design
Experimental, randomised, stratified, prospective, longi-
tudinal study using a fixed-assignment parallel scheme
with an experimental group and a control group.
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Participants
Healthy older adults of both sexes, who voluntarily com-
pleted an Occupational Therapy Programme organised
by the University of Salamanca. The programme was im-
plemented in their corresponding Day Centre or Social
Association for older people, during the years 2014–
2018, and the participants met the following selection
criteria.

Inclusion criteria
To be aged 60 or, to perform the initial assessment of
the first stage of the study (A-1) and to voluntarily au-
thorise their participation in the study by signing the in-
formed consent.
Exclusion criteria: To present cognitive impairment

with a clinical diagnosis, be illiterate, not authorising
their participation in the study, not meeting the inclu-
sion criteria, not participating in another cognitive train-
ing programme on a regular basis and not carrying out
the initial assessments of any of the four stages of the
study.
Withdrawal criteria: Not performing the final assess-

ments of any of the four stages of the study, not con-
tinuing in the study of their own free will and to quit
the Occupational Therapy Programme.
ORIGIN OF THE PARTICIPANTS: Ten municipal

centres and associations for older people, assigned to the
City Council of Salamanca (Spain).

Interventions
To evaluate the effectiveness of an “Everyday Cognition
Training Programme” as a novel tool for cognitive
training in the elderly and to analyze whether there is a
difference between the aforementioned program and a
“Conventional Cognitive Training Programme”.
The development of the study over four years (2014–

2018) was as follows (Fig. 1):

1) After being admitted to the Occupational Therapy
Programme, meeting the selection criteria and
signing the informed consent, the groups were
randomised.

2) Initial assessment or Assessment 1 (A-1):
before the intervention. It consisted in the
documentation of the clinical history and the
performance of the tests (Battery ECB and
Questionnaire ERFC).

3) Intervention Phase 1 (IP-1): in each intervention
phase, 20 sessions were carried out in each group;
two sessions per week were conducted with an
approximate duration of 3 months.

4) After the intervention, Assessment 2 or Final
Assessment in 1st Stage (A-2) was performed,
with the same tests as in A-1.
The time between A-1 and A-2 is the 1st STAGE.

5) After A-2, a period was established in which partici-
pants did not receive intervention. We call this
period the Non-Intervention Phase 1 (NIP-1).

Fig. 1 Study sequence. Graphic description of the process carried out throughout the development of the studywhere we can observe the
sequencing of the evaluations and interventions of the 4 stages carried out during the 4 years of study duration. (A-1) Initial Assessment in 1st
Stage or Assessment 1; (IP-1) Intervention Phase 1; (A-2) Assessment 2 or Final Assessment in 1st Stage; (NIP-1) Non-Intervention Phase 1; (A-3)
Assessment 3 or Initial Assessment in 2nd Stage; (IP-2) Intervention Phase 2; (A-4) Assessment 4 or Final Assessment in 2nd Stage; (NIP-2) Non-
Intervention Phase 2; (A-5) Assessment 5 or Initial Assessment in 3rd Stage; (IP-3) Intervention Phase 3; (A-6) Assessment 6 or Final Assessment in 3rd
Stage; (NIP-3) Non-Intervention Phase 3; (A-7) Assessment 7 or Initial Assessment in 4th Stage; IP-4: Intervention Phase 4; (A-8) Assessment 8 or
Final Assessment
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Each non-intervention phase lasted approximately
one year.

6) The 2nd STAGE began with Assessment 3 or
Initial Assessment in 2nd Stage (A-3), followed
by Intervention Phase 2 (IP-2), and ended with
Assessment 4 or Final Assessment in 2nd Stage
(A-4).

7) The process continued with the Non-Intervention
Phase 2 (NIP-2), which gave way to the 3rd
STAGE. This stage began with Assessment 5 or
Initial Assessment in 3rd Stage (A-5), continued
with the Intervention Phase 3 (IP-3) and ended
with Assessment 6 or Final Assessment in 3rd
Stage (A-6).

8) It continued with the Non-Intervention Phase 3
(NIP-3), reaching the last stage of the study, the
4th STAGE. This stage is comprised of
Assessment 7 or Initial Assessment in 4th Stage
(A-7), an Intervention Phase 4 (IP-4), and the last
assessment which is Assessment 8 or Final
Assessment or Final Assessment (A-8).

All the interventions were carried out by an occu-
pational therapist throughout the 4 years and there-
fore of the 4 stages of the study. This occupational
therapist is a professor and researcher at the Univer-
sity of Salamanca as well and has experience in this
type of intervention aimed at maintaining / improving
cognitive functions.
The interventions were carried out face-to-face in mu-

nicipal centres and associations for older people,
assigned to the City Council of Salamanca. The rooms
of the centers for the elderly where the interventions
were carried out were similar in terms of infrastructure.
All of them have tables and chairs for all participants,
good acoustics and light and a suitable environment free
of distracting stimuli.
The intervention was organised by the University of

Salamanca in 10 groups/day centre, of which 5 belonged
to the experimental group and 5 to the control group.
Each group consisted of a maximum of 25–30 partici-
pants. Although the explanation of the tasks carried
out in the sessions was given to the entire group,
each participant had to do it individually afterwards.
In each of the 10 groups, 20 intervention sessions with
a duration of 50 min were carried out (2 sessions/
week on alternate days in the morning. Figure 2
shows the distribution in time of the groups. All the
participants who completed the 4 stages of the study,
received a total of 80 sessions.
Although the number of sessions and their duration

was the same in the two groups; the sessions differed in
terms of the procedures used, a different intervention
program was used in each of the study groups:

A. Control group: An intervention based on a
“Conventional Cognitive Training Programme” was
carried out.

� In the “Conventional Cognitive Training
Programme”, tasks were carried out to exercise
various cognitive functions: orientation, gnosis,
executive functions (mainly working memory,
decision making, planning, reasoning and time
estimation), praxis, attention, language and memory.
The material used in the “Conventional Cognitive
Training Programme” was mainly stationery (sheets,
pens, pencils, etc.). In addition, in some sessions
computers were used, which were available in all the
centers for older people.

B. Experimental group: An intervention based on an
“Everyday Cognition Training Programme” was
conducted.
In the “Everyday Cognition Training Programme”,
we focused on tasks related to medication taking
and adherence to treatment, due to the great
importance of this activity in older adults, the
difficulty it sometimes implies for them and the
various consequences that incorrectly taking
medications could entail in such an essential IADL.
All the activities performed involved the application
of cognitive processes such as working memory,
processing speed, attention, reasoning or planning.
Some of the tasks carried out were: handling a
medical prescription; controlling the expiration of
medications; understanding medical prescriptions,
guidelines for the correct taking of medication
(dose, schedules...) and indications and
contraindications; filling pill boxes; recalling medical
check-ups; and prospective memory of medical
management.
For this purpose, materials similar or equal to those
that the older adult could find in daily tasks or
when facing the resolution of daily problems were
used, thus bringing the intervention closer to real
life. For example, medication pill boxes, documents
designed to be as close to reality as prescription
drugs, package leaflet of the medicinal product,
medical reports, follow-ups and medical appoint-
ments, etc.

The big difference between an Everyday Cognition
Training Programme (experimental group) and a Con-
ventional Cognitive Training Programme (control group),
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is that in the former the participants exercise different
cognitive functions during the development of different
IADLs; using ‘Everyday functioning’ as the task domain.
Whereas in the latter participants using ‘Cognitive func-
tioning’ as the task domain, exercising these cognitive
functions by performing tasks that are far from being
able to be generalised to the daily routine.
The intervention was not modified during the course

of the study, which was based on the previous perform-
ance of a pilot study.

Outcome measures
Description of the variables under study

– DEPENDENT VARIABLES:
– Everyday Cognition: measured by the Everyday

Cognition Battery (ECB).
– Cognitive performance: measured by the Rapid

Assessment of Cognitive Functions (ERFC).
– INTERVENING VARIABLES: Age, gender and level

of education.

Measures
Each participant performed a total of 8 assessments, 2
(initial and final) for each of the 4 stages of intervention.
The first assessment of the study was conducted at the
beginning of the Occupational Therapy Programme for
the period 2014–2015, and the last assessment corre-
sponds to the end assessment of the programme for the
period 2017–2018.
DEPENDENT VARIABLES: For the dependent vari-

ables, in both groups, the participants were evaluated
with two hetero-administered questionnaires:

– Everyday Cognition Battery (ECB) [9, 17, 18]:
It should be noted that little use has been made in
Spain of this type of measure. Among the existing
assessment measures, we have selected the ECB
(Everyday Cognition Battery) for our study.

The ECB is a test intended for the evaluation of
everyday cognition in the elderly without cognitive
impairment. This questionnaire assesses cognitive
competence in three instrumental domains of daily
life: medication use, financial management and
planning, and nutrition and meal preparation. These
instrumental tasks have been described as universal,
basic, and mandatory, since it is assumed that most
older adults have acquired knowledge and
substantial experience in these domains. Daily
cognitive tasks are drawn from the broader set of
IADL (Lawton & Brody, 1969) [29], a set of tasks in
which older adults frequently participate in their
daily lives. These are tasks that older adults are
expected to perform well in order to maintain
independent functioning in the real world [30].
The ECB Battery includes the following traditional
psychometric measures: inductive reasoning,
knowledge, declarative memory, and working
memory.
Within the ECB, there are 4 tests, each designed to
assess a single cognitive ability: ECB Inductive
Reasoning Test, ECB Knowledge Test, ECB
Computation Span Test (Working Memory) and
ECB Recognition Test (Declarative Memory).

For the study, we selected the last, since it evaluates
memory, which led us to think about the importance of
memory in older adults, both measured objectively and
subjectively. Within the ECB Recognition Test, we fo-
cused on tests that assessed taking medication and ad-
herence to treatment.
The ECB Battery scales between 0 and 10, that is, it

has a maximum score of 10. The lower the score, the
lower the cognitive performance during the development
of daily activities.
Rapid Assessment of Cognitive Functions (ERFC) [31]:
This test evaluates cognitive ability and allows a

quick assessment and early diagnosis of a possible

Fig. 2 Time distribution of the Occupational Therapy Programme groups in each stage of intervention. Development of the temporality carried out
with the groups of participants of the occupational therapy program in the 4 intervention phases. Specifying when each group performed the
intervention, duration, frequency and number of sessions
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cognitive deficit. It consists of 13 subtests that meas-
ure the following cognitive functions: temporospatial
orientation, attention and memory (explores the at-
tention span, immediate memory and working memory
and, furthermore, memory, which examines long-term
learning capacity, without help or through induced
memory, consisting of offering semantic clues to
words not freely remembered.), mental calculation
(explored through two subtractions), reasoning and
judgment, similarities (evaluates the capacity for ab-
straction), comprehension (specifically assesses listen-
ing comprehension), naming (explored through the
naming of two real objects and two images), repeti-
tion, written order (evaluate written comprehension),
verbal fluency (examines semantic fluency and, fur-
thermore, alternate phonetic fluency), praxis (studies
the symbolic gesture or ideomotor praxia and con-
structive praxia), visual recognition (assesses visual
gnosia) and writing (explored through the copying
and dictation of two words).
The ERFC Questionnaire has a maximum score of 56,

except for illiterate participants, whose maximum score
is 51, once the subtests of mental calculation, written
order and writing have been eliminated, which require
that the evaluated participants have numerical and liter-
acy skills.
The cut-off point for the ERFC that indicates a pos-

sible cognitive impairment is located at 51 out of 56
(with a sensitivity of 0.92 and a specificity of 0.86)
and at 46 points out of 51 for the group of illiterate
subjects (with a sensitivity of 0.9 and specificity of
0.88).
As in the present study one of the exclusion criteria

would be not having numerical and literacy skills, the
group of illiterate participants would not be included, so
the maximum score in our case is 56 points.
INTERVENING VARIABLES: A register sheet contain-

ing personal details, along with the level of studies and
the day centre to which they were assigned, was
designed.

Sampling size
Participants of the study were recruited by conveni-
ence sample. The study sample was made up of all
the users from the different day centres or associa-
tions for older people enrolled in the Occupational
Therapy Programme who met the selection criteria
and who authorised their participation in the study
on a voluntary basis.
The sample size estimation was also based on the sam-

ple size reported by the author for the validation of the
ECB Battery (with an initial sample of 174 participants
and a final sample of 114 participants) [9].

Randomisation
For the randomization procedure, since each participant
had to enrol in his or her corresponding day centre for
older people and all participants who enrolled received
intervention under the Occupational Therapy Programme,
it was not possible to randomise participants, so group
randomisation was performed instead.
The process of randomising the groups of participants

was conducted with respect to the order of the centres
where the programme was carried out, by the method of
simple random assignment. This was done using a table
of random numbers, which was generated by a re-
searcher external to the study. Using this table, the cen-
tres that obtained an even number were assigned to the
experimental group and the centres that obtained an
odd number were assigned to the control group.

Masking
The assessments were conducted by five qualified occu-
pational therapists, of whom only one subsequently per-
formed the intervention. In this way, 80% of the
evaluations were carried out by an external evaluator, to
control, as far as possible, interference or bias in the
results.
Furthermore, except for the professional who per-

formed the interventions, the rest of the evaluators did
not know whether the participants belonged to the con-
trol group or to the experimental group. As for the par-
ticipants, they remained blinded for the entire duration
of the study.

Statistical analysis
The variables of the study were analysed by the statistics
of Shapiro-Wilk and Kolmogorov-Smirnov to know the
normality of the sample at the beginning of the study,
therefore determining the path to follow. The verifica-
tion of the assumption of normality, according to both
tests, oriented the calculations by a non-parametric
route (p < 0.05).
Given the result of the study of normality of the sam-

ple (non-parametric analysis), for the descriptive analysis
of the socio-demographic characteristics and the scores
of each of the tests used, the variables were described
with the corresponding statistics, using the median as a
measure of centralisation and the interquartile range.
To understand the psychometric properties of the

scales, Cronbach’s alpha coefficient, a factor analysis and
a Pearson correlation were used.
Given the complexity of the study, follow-up compari-

sons of participants over time (repeated measurements)
and/or of different groups (independent groups) were
scheduled.
Firstly, and before carrying out the comparison of

ranks through change of score, we studied whether all
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the initial conditions were similar between the groups to
study. For this, the Mann-Whitney U Test or the Krus-
kal-Wallis Test were used, with equality when p>0,05.
Comparisons of two ranks were resolved with the

Mann-Whitney U Test (independent groups) or with the
Wilcoxon T-test (repeated measurements).
Comparisons of three or more averages were analysed

with the Kruskal-Wallis H Test (independent groups) or
with Friedman’s Q Test (repeated measurements).
The correlation analysis was solved with the Spear-

man’s rank correlation coefficient (Spearman’s rho).
This study is presented following the guidelines of

CONSORT.

Results
The study had a final sample of 237 individuals: 137 in-
dividuals in the experimental group and 130 individuals
in the control group (Fig. 3).
The sample (n = 237) is composed of 44 men and 223

women, and the mean age of the total sample is 73.45
years (± 6.45). Regarding their level of education, most
of the participants have at least primary education
(78.70%) (refer to the table Table 1).
We observe there are no between-group differences on

any measure at baseline (Table 1): The experimental
group (n = 137) is composed of 22 men and 115 women,
with a mean age of 73.89 years (± 6.38). In the experi-
mental group 78.10% of the participants had primary
studies, 15.30% secondary studies and 6.60% higher stud-
ies. The control group (n = 130) is composed of 22 men
and 108 women, with a mean age of 72.99 years (± 6.51).
In the control group 79.20% of the participants had pri-
mary studies, 6.20% secondary studies and 14.20% higher
studies.
Table 2 shows the results of the descriptive statistics

of the scores obtained in the ERFC Questionnaire and
the ECB Battery in the 8 evaluations carried out. By ana-
lysing the ERFC scores, it can be observed that in the 4
stages, in both groups, there was an increase in the
scores after the intervention, but in the experimental
group the increase was greater. The same applies to the
ECB Battery, but in this case, the increase in the score
was notably greater in the experimental group than in
the control group.
To check whether the implementation of different in-

terventions in each of the groups produced differences
in the cognitive performance and everyday cognition of
the participants, the following actions were taken:

– First, a comparison in both groups separately of
the mean scores of the initial and final assessments
was made. These mean scores took into account
both the initial assessment made at the beginning of
the study (1-PRE) and the last assessment made at

the end of the study (8-POST). The initial and
final assessments at each stage of the study were
also taken into account, both from the ERFC
Questionnaire and the ECB Battery (Table 3).
Statistically significant differences were found in
both the control group and the experimental group
between the 1-PRE and 8-POST assessment, as well
as between the initial and final assessments at each
stage of the study in “ERFC” (p < 0.001) and “ECB”
(p < 0.001).
Observing these results, we can point out that in
both groups there was an increase in 8-POST with
respect to 1-PRE, as well as in all stages of interven-
tion. Although the Z value in the experimental
group is notably higher, especially in the ECB, we do
not know the amount of this increase, nor can we
say whether one group increases more than the
other.

– Secondly, the comparison between the two
groups was made. For this purpose, the variables
“difference between 1-PRE and 8-POST” and
“difference between the initial and final
assessment of each of the 4 stages of the study”
were generated. As analysed in Table 3, in the case
of ERFC, statistically significant differences were
obtained between the control group and the
experimental group in the variable difference 1-
PRE and 8-POST (p < 0.001) and in the variable
difference between the initial and final assessments in
all the stages of the study (p < 0.001), except in the
3rd stage (p = 0.431). In the case of ECB, statistically
significant differences were obtained between the
control group and the experimental group, in all
variables under study (p < 0.001).

With regard to the study of correlations, we took as
valid those with a positive statistical significance, with
significance indices of p < 0.05. The results revealed
significant positive relationships between all the vari-
ables studied, regarding the scores corresponding to
ERFC and the scores corresponding to ECB (p < 0.001)
(Table 4). Furthermore, we can add that this significance
was obtained in all the situations studied, both in the
initial assessment at the beginning of the study (1-PRE)
and in the final assessment after 4 periods of interven-
tion (8-PRE) (refer to the table Table 4).
Furthermore, results showed that any score of the vari-

ables “ECB” and “ERFC” taken at time 1-PRE was signifi-
cantly and positively correlated to any value of the same
variable at time 8-POST (p < 0.001) (Table 4).
As for the correlation of these variables with the socio-

demographic variables, significance was again obtained
in all the cases studied (Table 4). On the one hand, a
significant and positive correlation was observed
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Fig. 3 Flow diagram of the sample of participants throughout the development of the study. The participant flow shows the evolution of the
participants from the initial sample. The number of participants who were randomly assigned, received the intended treatment, and were
analyzed for the primary outcome. In addition to the drop out and exclusions after randomization for different reasons stated in the exclusion
and withdrawal criteria

Table 1 Descriptive statistics – Socio-demographic data

EXPERIMENTAL GROUP (n = 137) CONTROL GROUP (n = 130) TOTAL SAMPLE (n = 237)

AGE 73.89 72.99 73.45

GENDER MALE 22 16.10% 22 16.90% 44 16.50%

FEMALE 115 83.90% 108 83.10% 223 83.50%

LEVEL OF EDUCATION PRIMARY 107 78.10% 103 79.20% 210 78.70%

SECONDARY 21 15.30% 8 6.20% 29 10.90%

HIGHER ED. 9 6.60% 19 14.60% 28 10.50%

The table shows the descriptive statistics of the sociodemographic variables of the total sample and of both study groups
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between “Level of education” and “ERFC” “ECB”. On the
other hand, the relationship with the variable “Age” was
significant and negative in all the cases analysed.

Discussion
The realization of this research arose from the need to
study the evolution at a cognitive level of a population
of older adults who participated in an Occupational
Therapy Programme, lived in the town of Salamanca
(Spain) and received cognitive training.
The data from our study reflect a good balance be-

tween the characteristics of both groups, having studied
the initial equality of all variables in all cases. This
means there were not significant differences prior to the
intervention that could affect the results.
With regard to cognitive performance (ERFC Test) we

observe that, taking into account the results achieved

when analysing each group separately and comparing
the initial and final scores, we can point out that in both
groups there was a significant increase in the 8-POST
score as compared to the 1-PRE score, as well as in the
final scores as compared to the initial scores at all stages
of intervention.
As can be seen, when analysing each group independ-

ently, both groups obtained an improvement in their glo-
bal cognitive performance; this may be due to the fact that
in both groups the intervention was directly aimed at the
cognitive function of individuals. However, it should be
noted that the experimental group obtained a greater in-
crease. Furthermore, this data indicates that cognitive
training in general, independently of the procedure carried
out in each group, is indeed a useful tool to improve the
global cognitive performance of older adults, as all the
studies we have previously analysed point out [32, 33].

Table 2 Descriptive statistics of the ERFC Questionnaire and the ECB Battery of the Experimental group and the Control group

STAGE ASSESSMENT EXPERIMENTAL GROUP CONTROL GROUP

m± SD M IQR m± SD M IQR

ERFC 1st STAGE
2014–2015

ERFC
1-PRE

49.63 ± 3.21 50.00 5.0 50.02 ± 3.25 50.00 4.5

ERFC
2-POST

53.16 ± 1.91 53.50 2.8 51.85 ± 2.71 52.00 4.0

2nd STAGE
2015–2016

ERFC
3-PRE

49.70 ± 2.83 50.00 4.0 50.19 ± 3.37 51.00 4.5

ERFC
4-POST

53.36 ± 1.78 54.00 3.0 52.08 ± 2.95 53.00 3.5

3rd STAGE
2016–2017

ERFC
5-PRE

49.96 ± 2.80 50.00 4.0 50.36 ± 3.31 51.00 4.5

ERFC
6-POST

51.71 ± 1.74 52.00 2.5 51.99 ± 2.88 52.50 4.0

4th STAGE
2017–2018

ERFC
7-PRE

50.21 ± 2.88 50.00 3.8 50.45 ± 3.26 51.00 4.0

ERFC
8-POST

53.97 ± 1.84 54.50 2.8 52.28 ± 2.77 52.75 3.3

ECB 1st STAGE
2014–2015

ECB
1-PRE

5.08 ± 2.07 4.00 2 5.24 ± 1.90 6.00 2

ECB
2-POST

8.46 ± 1.46 8.00 2 6.00 ± 1.97 6.00 4

2nd STAGE
2015–2016

ECB
3-PRE

5.19 ± 2.00 6.00 2 5.35 ± 1.86 6.00 2

ECB
4-POST

8.49 ± 1.38 8.00 2 6.12 ± 1.90 6.00 4

3rd STAGE
2016–2017

ECB
5-PRE

5.14 ± 2.11 6.00 2 5.20 ± 2.19 6.00 2

ECB
6-POST

8.49 ± 1.45 8.00 2 6.03 ± 2.02 6.00 4

4th STAGE
2017–2018

ECB
7-PRE

5.48 ± 2.12 6.00 4 5.21 ± 2.32 6.00 2

ECB
8-POST

9.02 ± 1.39 10.00 2 5.84 ± 2.16 6.00 4

The descriptive statistics results table shows the scores obtained in the ERFC Questionnaire and the ECB Battery, in the 8 evaluations carried out throughout the 4
study stages, in the experimental group and in the control group. We can observe the scores before and after the intervention in both questionnaires
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However, when comparing the control group against
the experimental group, statistically significant differ-
ences were found in the difference between A-1 and A-8
in ERFC. These results lead us to affirm that, although it
is true that the implementation of a traditional cognitive
training programme improves the global cognitive per-
formance in older adults, the implementation of a
programme of everyday cognition seems to report
greater benefits.
Regarding the analysis of everyday cognition (through

ECB), results obtained were positive: it was observed

that both groups improved their everyday cognition after
the intervention, but clearly the individuals in the ex-
perimental group obtained a notably greater increase
than those in the control group. Moreover, when com-
paring both groups, statistically significant differences
were obtained in the difference between the Initial As-
sessment made at the beginning of the study and Assess-
ment 8 made at the end of the study, and also after the
intervention in all the stages of the study.
These results confirm that those people who have

benefited from specific training in everyday cognition
notably improve their cognitive capacity to solve every-
day problems: this is the most relevant finding we have
obtained. In addition, as we have already pointed out,
they also significantly improve their global cognitive
performance.
As for the individuals in the control group, we can ob-

serve that there is also an improvement in their cogni-
tive performance, consistent with the Conventional
Cognitive Training Programme from which they have
benefited, but the difference in everyday cognition is
less. This leads us to wonder whether this improvement
could eventually be transferred to their everyday life,
since this group of individuals who did not benefit from
specific training in everyday cognition might experience
a functional improvement.
Another aspect to highlight is that we observed a sig-

nificant and positive correlation between the ERFC
scores and the ECB scores in both A-1 and A-8. Indeed,
the better the cognitive performance of the individuals
in our sample, the better their everyday cognition and
vice versa. In addition, a positive and significant correl-
ation was also found within each of the scales at time 1-
PRE and time 8-POST. That is, between ERFC TOTAL
1-PRE and ERFC TOTAL 8-POST, and between ECB 1-
PRE and ECB 8-POST.
Similar results have been described in other research,

such as a prospective epidemiological study by Allaire
and Willis [24], which demonstrated a relationship be-
tween both types of measures. Or in the study by Menor
J et al. [25], in which, in addition to using measures of
everyday cognition and global cognitive performance,
they employed scales to assess specific cognitive func-
tions (comprehension, reasoning, semantic memory, ex-
ecutive functions and working memory).
In addition to the indicated findings, our results in-

form us of the existence of a significant negative correl-
ation between age, and cognitive performance and
everyday cognition. Other works analysed show similar
results [34, 35].
The opposite occurs with the level of education of in-

dividuals. With the results obtained, we can affirm that
there is a positive and significant relationship between
the level of studies of our older adults and their

Table 3 Comparison of ranks between initial and final
evaluations in the CONTROL GROUP and in the EXPERIMENTAL
GROUP; and comparison between the CONTROL GROUP-
EXPERIMENTAL GROUP

Comparison of ranks

VARIABLES PER STUDY STAGE CONTROL EXPERIMENTAL

Z p Z p

ERFC ERFC (1-PRE) – ERFC (8-POST) −8.12 .000 −10.00 .000

ERFC (2-POST) – ERFC (1-PRE) −9.75 .000 −10.13 .000

ERFC (4-POST) – ERFC (3-PRE) −9.79 .000 − 10.17 .000

ERFC (6-POST) – ERFC (5-PRE) −9.70 .000 −8.69 .000

ERFC (8-POST) – ERFC (7-PRE) −9.73 .000 −10.06 .000

ECB ECB (1-PRE) – ECB (8-POST) −3.78 .000 −9.73 .000

ECB (2-POST) – ECB (1-PRE) −6.09 .000 −10.20 .000

ECB (4-POST) – ECB (3-PRE) −6.16 .000 −10.25 .000

ECB (6-POST) – ECB (5-PRE) −6.71 .000 −10.24 .000

ECB (8-POST) – ECB (7-PRE) −6.04 .000 −10.30 .000

Comparison CONTROL- EXPERIMENTAL

VARIABLES PER STUDY STAGE U p

ERFC ERFC DIFFERENCE (1PRE-
8POST)

5080.00 .000

ERFC DIFFERENCE (1PRE-2POST) 3865.50 .000

ERFC DIFFERENCE (3PRE-4POST) 3275.00 .000

ERFC DIFFERENCE (5PRE-6POST) 8413.00 .431

ERFC DIFFERENCE (7PRE-8POST) 2995.00 .000

ECB ECB DIFFERENCE (1PRE-8POST) 2509.00 .000

ECB DIFFERENCE (1PRE-2POST) 1940.00 .000

ECB DIFFERENCE (3PRE-4POST) 1959.00 .000

ECB DIFFERENCE (5PRE-6POST) 1954.00 .000

ECB DIFFERENCE (7PRE-8POST) 1287.00 .000

The table shows the comparison of ranks between initial and final
assessments in the 4 stages of the study; and in the 8-POST and 1-PRE
assessment in ERFC Questionnaire and ECB Battery in the CONTROL GROUP
and in the EXPERIMENTAL GROUP; and comparison between CONTROL
GROUP-EXPERIMENTAL GROUP of the variable “difference of the 4 stages of
the study” and the variable “difference 1-PRE - 8-POST” of the ERFC
Questionnaire and ECB Battery
(1-PRE) Initial Assessment in 1st Stage; (2-POST) Final Assessment in 1st Stage; (3-
PRE) Initial Assessment in 2nd Stage; (4-POST) Final Assessment in 2nd Stage; (5-
PRE) Initial Assessment in 3rd Stage; (6-POST) Final Assessment in 3rd Stage; (7-
PRE) Initial Assessment in 4th Stage; (8-POST) Final Assessment in 4th Stage
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cognitive performance and everyday cognition. Menor J
et al. [35], in their study on the development of an in-
strument to evaluate everyday cognition again found
similar results to ours.
In the review of the literature, we found consensus on

the importance of evaluating both functional independ-
ence [36] and cognitive status in older people [23]. How-
ever, the evidence on the use of tests that assess
everyday cognition is very limited. Therefore, we believe
it is important to promote the use of this type of tool.
Some authors [37], make direct reference to the useful-
ness that this type of tests may have; specifically, in the
field of geriatrics, since they can complete the geriatric
exploration or establish the degree of functionality of
some IADLs.
We agree that maintaining cognitive functions in the

elderly is highly important [23]. However, it is indisput-
able that people who are cognitively capable of memoris-
ing and correctly applying the dose of medication they
have to take each day, or are able to interpret without
the help of another person the recommendations or con-
traindications of a patient information leaflet, will
achieve greater personal autonomy. And we believe the
same would occur with any other instrumental activities
of daily living.
As noted above, studies have been conducted which

have used, along with conventional measures measures

of everyday cognition, such as the studies by Allaire JC
and Willis SL 2006 [38] and Kennedy SW et al. 2012
[39]. There are also several studies [36, 40–42], although
most outside Spain, that have studied and used different
tests of everyday cognition, relating these tests to differ-
ent variables. However, it should be noted that little use
has been made of programmes in which a direct inter-
vention on everyday cognition is carried out after cogni-
tive assessment.
To conclude, our results lead us to think that people

who have benefited from a Conventional Cognitive
Training Programme (control group) do improve their
cognitive status, but not so much their everyday cogni-
tion. On the other hand, those people who have bene-
fited from a training programme in everyday cognition
(experimental group) obtain a remarkable improvement
in their global cognitive function and also in their every-
day cognition [43]. Therefore, the application of an
intervention focused on everyday cognition should pro-
vide more benefits in older adults when it comes to ap-
plying the gains achieved to the performance of their
daily tasks or to the resolution of problems that may
arise in their daily lives.
These results would support those of authors such as

Allaire JC and Marsiske M [18], who have long used
measures of assessment of the older adults during the
resolution of complex tasks of daily life, rather than

Table 4 Analysis of the correlations between ERFC and ECB variables and Analysis of the correlations between socio-demographic
variables and ERFC and ECB

ERFC (1-PRE) ERFC (8-POST) ECB (1-PRE) ECB (8-POST)

ERFC (1-PRE)

ERFC (8-POST) .566 (a)

.000 (b)

267 (c)

ECB (1-PRE) .550 (a) .333 (a)

.000 (b) .000 (b)

267 (c) 267 (c)

ECB (8-POST) .197 (a) .641 (a) .253 (a)

.001 (b) .000 (b) .000 (b)

267 (c) 267 (c) 267 (c)

AGE −.270 (a) −.228 (a) −.211 (a) −.174 (a)

.000 (b) .000 (b) .001 (b) .004 (b)

267 (c) 267 (c) 267 (c) 267 (c)

LEVEL OF EDUCATION .325 (a) .255 (a) .302 (a) .183 (a)

.000 (b) .000 (b) .000 (b) .003 (b)

267 (c) 267 (c) 267 (c) 267 (c)

(a) Spearman’s rho; (b) p; (c) n
The table shows, on the one hand, the correlation of the variable “ERFC” with variable “ECB”, both with the score obtained in the Initial Assessment (1-PRE) and in
that obtained in the Last Assessment (8-POST), and on the other hand, the correlation between the sociodemographic variables “Age” and “Educational Level”
with the score obtained in the ERFC Questionnaire and in the ECB Battery, both with the score obtained in the Initial Assessment (1-PRE) and in the obtained in
the Last Assessment (8-POST)
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evaluations out of context and which they consider to be
unobjective.
In short, we believe that assessment and intervention

methods in older adults with cognitive problems or at
risk should be rethought. A less theoretical and more
applied approach to reality can be beneficial for them
not only in terms of improving standardized cognitive
outcomes, but also as a reflection in their daily lives.
We can point out as a possible limitation of the study

that the assessments were carried out by five qualified
occupational therapists, of whom only one carried out
the intervention in both research groups. Therefore, the
study cannot be referred to as double-blind, but as has
been pointed out before, we tried to control for possible
interference in the results by having an external evalu-
ator perform 80% of the assessments carried out. In
addition, we have observed that after the intervention
phase, the participants obtained an improvement at the
cognitive level. However, when they are assessed again
in the next intervention phase, the gains have not been
maintained. On the other hand, we have verified that
they never return to the initial state before performing
any treatment. It is interesting to reflect on these find-
ings and take them into account for future research,
since perhaps these types of therapies are more effective
if they are used consistently and sustained over time.

Conclusions
Main conclusion: The use of a Programme of Training
in Everyday Cognition presents greater benefits in terms
of both global cognitive performance and everyday cogni-
tion in older adults than the use of a Programme of Con-
ventional Cognitive Training.
Secondary conclusions:

1. There is a significant correlation between the
standard psychometric tests that measure cognitive
performance and the Everyday Cognition Battery
(ECB) Recognition Test (declarative memory).

2. There is a significant negative correlation between
age, and global cognitive performance and everyday
cognition of older adults.

3. There is a significant positive correlation between
the level of education of older adults and their
cognitive performance and everyday cognition.

Abbreviations
MCI: Mild cognitive impairment; IADL: Instrumental activities of daily living;
ECB: Everyday Cognition Battery; A-1: Initial assessment or Assessment 1; IP-
1: Intervention Phase 1; A-2: Assessment 2; NIP-1: Non-Intervention Phase 1;
A-3: Assessment 3; IP-2: Intervention Phase 2; A-4: Assessment 4; NIP-2: Non-
Intervention Phase 2; A-5: Assessment 5; IP-3: Intervention Phase 3; A-
6: Assessment 6; NIP-3: Non-Intervention Phase 3; A-7: Assessment 7; IP-
4: Intervention Phase 4; A-8: Assessment 8 or Final Assessment; ERFC: Rapid
Assessment of Cognitive Functions; 1-PRE: Initial Assessment in 1st Stage; 2-
POST: Final Assessment in 1st Stage; 3-PRE: Initial Assessment in 2nd Stage;
4-POST: Final Assessment in 2nd Stage; 5-PRE: Initial Assessment in 3rd Stage;

6-POST: Final Assessment in 3rd Stage; 7-PRE: Initial Assessment in 4th Stage;
8-POST: Final Assessment in 4th Stage; IQR: Interquartile Range; m: Mean;
SD: Standard Deviation; M: Median

Acknowledgements
This research would not have been possible without the older adults who
participated in this study. We are very grateful to them, to the University of
Salamanca and to the Department of Senior Citizens of the Salamanca City
Council who helped facilitating the research.

Authors’ contributions
CS: Conceptualization, Methodology, Formal analysis, Writing – Original Draft,
Writing – Review & Editing, Data Curation, Supervision. EJF: Design.
Investigation. Interpretation of data. Writing – Review & Editing. Funding
Acquisition. All authors have read and approved the manuscript.

Funding
This research was funded by the Salamanca City Council in a collaboration
agreement with the University of Salamanca for the improvement of health
and healthy aging. The Salamanca City Council, as a funding body, did not
intervene in the design of the study, the collection, analysis and
interpretation of the data, or the writing of the manuscript.

Availability of data and materials
The datasets generated during and/or analysed during the current study are
not publicly available due ethical restrictions but are available from the
corresponding author on reasonable request.

Ethics approval and consent to participate
GUARANTEE OF VOLUNTARY PARTICIPATION: All participants were offered
voluntary participation as well as withdrawal from the study if they deemed
it appropriate.
INFORMED CONSENT: All participants voluntarily signed the “Informed
Consent Form” prior to the completion of any study-specific assessment and
intervention, having previously read the “Participant Information Sheet”
which presented the project in detail.
CLINICAL RESEARCH ETHICS COMMITTEE:
The study was carried out after the authorisation of the Bioethics Committee
for the experimental research of Salamanca Institute for Biomedical Research
(IBSAL Salamanca) of the University Assistance Complex of Salamanca with
reference number 000263, prior informed consent of the study participants
and in accordance with the Declaration of Helsinki. The participants were
informed of the objectives of the project and the risks and benefits of the
explorations to be carried out (Informed Consent). Similarly, the
confidentiality of the participants participating in the study was guaranteed
at all times in accordance with the provisions of Organic Law 3/2018, of
December 5, on the Protection of Personal Data and the guarantee of digital
rights, and Regulation (EU) 2016/679 of the European Parliament and
Council of April 27, 2016 on Data Protection (RGPD), and under the
conditions set out in Law 14/2007 on biomedical research.

Consent for publication
Not applicable, no individual person’s data in any form is visible in the paper.

Competing interests
None to declare. The authors declare that they have no competing interests.

Author details
1Department of Evolutionary and Educational Psychologyt, Faculty of
Psychology. University of Salamanca, Avenida de la Merced, 109, 37005
Salamanca, Spain. 2Department of Nursing and Physiotherapy, University of
Salamanca, Salamanca, Spain. 3Biomedical Research Institute of Salamanca,
Salamanca, Spain.

Received: 12 June 2020 Accepted: 29 December 2020

References
1. Beydoun MA, Beydoun HA, Gamaldo AA, Teel A, Zonderman AB, Wang Y.

Epidemiologic studies of modifiable factors associated with cognition and

Gómez and Rodríguez BMC Geriatrics           (2021) 21:79 Page 12 of 13



dementia: systematic review and meta-analysis. BMC Public Health. 2014;14:
643.

2. Bermejo-Pareja F. La demencia del anciano se puede prevenir. Rev Neurol.
2010;51:257–8.

3. Petersen R, Stevens J, Ganguli M, Tangalos E, 5. Cummings J, DeKosky S.
Practice parameter: early detection of dementia: Mild cognitive impairment
(an evidence-based review). Report of the Quality Standards Subcommittee
of the American Academy of Neurology. Neurology. 2001;56:1133–42.

4. Busse A, Hensel A, Guhne U, Angermeyer MC, Riedel-Heller SG. Mild
cognitive impairment: long-term course of four clinical subtypes. Neurology.
2006;67(12):2176–85.

5. Manly J, Tang M, Schupf N, Stern Y, Vonsattel J, Mayeux R. Frequency and
course of mild cognitive impairment in a multiethnic community. Ann
Neurol. 2008;63(4):494–506. Sánchez E. Instrumentos de evaluación
cognitiva en terapia ocupacional. TOG (A Coruña). 2011;8(13):1–16.

6. Fischer P, Jungwirth S, Zehetmayer S, Weissgram S, Hoenigschnabl S, Gelpi
E, et al. Conversion from subtypes of mild cognitive impairment to
Alzheimer dementia. Neurology. 2007;68(4):288–91.

7. Wilson RS. De Leon, Carlos F Mendes, Barnes LL, Schneider JA, Bienias JL,
Evans DA, et al. participation in cognitively stimulating activities and risk of
incident Alzheimer disease. JAMA. 2002;287(6):742–8.

8. Sánchez E. Instrumentos de evaluación cognitiva en terapia ocupacional.
TOG (A Coruña). 2011;8(13):1–16.

9. Allaire JC, Marsiske M. Everyday cognition: age and intellectual ability
correlates. Psychol Aging. 2000;14(4):627–44.

10. Willis SL. Everyday cognitive competence in elderly persons: conceptual
issues and empirical findings. Gerontologist. 1999;36:595–601.

11. Pelegrín C, Olivera J, Castillo L. Neuropsicología del deterioro cognitivo leve
y de las demencias. En: Tirapu J, Ríos M, Maestú F, editores. Manual de
neuropsicología. 2 ed. Barcelona: Viguera; 2011. p. 369–397.

12. Luna P, Azcárate L, Seijas R, Tirapu J. Propuesta de una batería
neuropsicológica de evaluación cognitiva para detectar y discriminar
deterioro cognitivo leve y demencias. Rev Neurol. 2015;60(12):553–61.

13. Pérez AF. Métodos de cribaje del deterioro cognitivo leve en atención
primaria. Rev Esp Geriatr Gerontol. 2017;52:15–9.

14. Olazarán J, Hoyos M, Del Ser T, Barral AG, Conde JL, Bermejo F, et al.
Aplicación práctica de los test cognitivos breves. Neurología. 2016;31(3):
183–94.

15. Custodio N, Alva-Díaz C, Becerra-Becerra Y, Montesinos R, Lira D, Herrera-
Pérez E, et al. Rendimiento en pruebas cognitivas breves, de adultos
mayores con demencia en estadios avanzados, residentes de una
comunidad urbana de Lima, Perú. Rev Peru Med Exp Salud Pública. 2016;33:
662–9.

16. Carnero C. ¿Es hora de jubilar al Mini-Mental? Neurología. 2014;29(8):473–81.
17. Allaire JC. Everyday cognition. En: Krauss S, Sliwinski MJ. The Wiley-Blackwell

handbook of adulthood and aging. USA: John Wiley & Sons; 2012. 190–207.
18. Allaire JC, Marsiske M. Well-and ill-defined measures of everyday cognition:

relationship to older adults' intellectual ability and functional status. Psychol
Aging. 2002;17(1):101–15.

19. Bombín I, Cifuentes A, Climent G, Luna P, Cardas J, Tirapu J, et al. Validez
ecológica y entornos multitarea en la evaluación de las funciones
ejecutivas. Rev Neurol. 2014;59(2):77–87.

20. López Ó. Tratamiento farmacológico de la enfermedad de Alzheimer y otras
demencias. Archivos de Medicina Interna. 2015;37(2):61–7.

21. De Hoyos MC, Gorroñogoitia A, Martin I, Baena JM, López-Torres J, Magán P,
et al. Actividades preventivas en los mayores. Aten Primaria. 2018;50(Supl 1):
109–24.

22. Sherman DS, Mauser J, Nuno M, Sherzai D. The efficacy of cognitive
intervention in mild cognitive impairment (MCI): a meta-analysis of
outcomes on neuropsychological measures. Neuropsychol Rev. 2017;27(4):
440–84.

23. García J, Fernández PJ, Fuentes LJ, López JJ, Moreno MJ. Estudio
comparativo de dos programas de entrenamiento de la memoria en
personas mayores con quejas subjetivas de memoria: un análisis preliminar.
An Psicol. 2014;30(1):337–45.

24. Gajardo J. Comentario sobre los efectos de la estimulación cognitiva en la
prevención y tratamiento de la demencia. Rev Chil Neuro-psiquiatr. 2018;
56(3):198–200.

25. Labra JA, Menor J. Estimulación cotidiana y funcionamiento cognitivo: la
importancia de la participación de personas mayores sanas en actividades
cotidianas cognitivamente demandantes. EJIHPE. 2015;4(3):309–19.

26. Bäckman L, Small BJ, Wahlin A, Larsson M. Cognitive functioning in very old
age. En: Craik FIM,Salthouse TA, eds. Handbook of aging and cognition.
Mahwah, NJ: Erlbaum; 2000. p.499–558.

27. Salthouse TA. Correlates of cognitive change. General: Journal of
Experimental Psychology; 2014.

28. Hughes TF. Promotion of cognitive health through cognitive activity in the
aging population. Aging Health. 2010;6(1):111–21.

29. Lawton MP, Brody EM. Assessment of older people: self-maintaining and
instrumental activities of daily living. The Gerontologist. 1969;9(3):179–86.

30. Wolinsky FD, Johnson RJ, Fitzgerald JF. Falling, health status, and the use of
health services by older adults. A prospective study Med Care julio de. 1992;
30(7):587–97.

31. Arroyo EM, Chamorro J, Castañeda C, Torres J, Poveda M, Gile R. Adaptación
y validación del test de evaluación rápida de las funciones cognitivas (Gil
et al, 1986). Primera versión en castellano con una muestra geriátrica. Psiq
Biol. 2009;16(3):112–21.

32. Aguirre E, Woods RT, Spector A, Orrell M. Cognitive stimulation for
dementia: a systematic review of the evidence of effectiveness from
randomised controlled trials. Ageing Res Rev. 2013;12(1):253–62.

33. Garamendi F, Delgado DA, Amaya MA. Programa de entrenamiento
cognitivo en adultos mayores. Rev Mex Med Fís y Rehab. 2010;22(1):26–31.

34. López ÁG, Calero MD. Predictores del deterioro cognitivo en ancianos. Rev
Esp Geriatr Gerontol. 2009;44(4):220–4.

35. Menor J, Labra JA, Albuerne F. Envejecimiento cognitivo y Actividades
Instrumentales de la Vida Diaria: elaboración de un instrumento de
valoración de la dependencia. Madrid: Fundación MAPFRE; 2008.

36. Allaire JC, Gamaldo A, Ayotte BJ, Sims R, Whitfield K. Mild cognitive
impairment and objective instrumental everyday functioning: the everyday
cognition battery memory test. J Am Geriatr Soc. 2009;57(1):120–5.

37. Vik SA, Maxwell CJ, Hogan DB. Measurements, correlates, and health
outcomes of medication adherence among seniors. Ann Pharmacother.
2004;38:303–12.

38. Allaire JC, Willis SL. Competence in everyday activities as a predictor of
cognitive risk and mortality. Aging Neuropsychol Cogn. 2006;13:207–24.

39. Kennedy SW, Allaire JC, Gamaldo AA, Whitfield KE. Race differences in
intellectual control beliefs and cognitive functioning. Exp Aging Res. 2012;
38(3):247–64.

40. Ayotte BJ, Allaire JC, Whitfield KE. Understanding within-group variability of
everyday cognition in aging black/African American adults: a mimic
(multiple indicators, multiple causes) model approach. Exp Aging Res. 2012;
38(5):488–510.

41. Farias ST, Park LQ, Harvey DJ, Simon C, Reed BR, Carmichael O, et al.
Everyday cognition in older adults: associations with neuropsychological
performance and structural brain imaging. JINS. 2013;19(4):430–41.

42. Thomas KR, Marsiske M. Verbal prompting to improve everyday
cognition in MCI and unimpaired older adults. Neuropsychology. 2014;
28(1):123.

43. Fernández EJ, Sánchez C, Monroy ML, Barbero FJ, Calvo JI. Estudio
aleatorizado de un programa de entrenamiento de cognición cotidiana
frente a estimulación cognitiva tradicional en adultos mayores. Gerokomos.
2018;29(2):65–71.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Gómez and Rodríguez BMC Geriatrics           (2021) 21:79 Page 13 of 13


	Abstract
	Background
	Methods
	Results
	Conclusion
	Trial registration

	Background
	Methods
	Trial design
	Participants
	Inclusion criteria

	Interventions
	Outcome measures
	Description of the variables under study
	Measures

	Sampling size
	Randomisation
	Masking
	Statistical analysis

	Results
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

