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A Pilot Test for A One-year Cognitive Training
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In Spain, the proportion of elderly individuals has
increased to 19.1%. By 2068, the proportion of
elderly individuals is estimated to increase to 29.4%
given the largest birth cohorts in Spain’s history
(Instituto Nacional de Estadistica, INE). This
challenge needs a supportive plan, as economic and
caring problems may occur because of age-related
health problems, including cognitive decline and
dementia™. Mild cognitive impairment (MCI)
represents a transitional state between healthy
aging and very mild Alzheimer’s disease™. Several
studies in Spain reported a prevalence of MCI
ranging from 14.5% (range, 12.4%—-16.8%) to 17.6%
(range, 14.3%-20.9%) among people aged > 65
years, and its prevalence increases with agela]. Thus,
older adults with MCI have high risk for disability in
daily activities and require support in the form of
caregiver assistance, community resources, and
long-term care!™. The original Mayo criteria for MCI
focus on memory impairment with the relative
preservation of other cognitive domains and
essentially intact activities of daily living (ADL);
however, these criteria have been expandedm.
Although ADL are largely preserved, some difficulties
can be present in the early stage of cognitive decline;
the most common issues in daily functioning are
related to appointment scheduling/attendance,
transportation, and financial management[‘r’]. In
addition, people with MCI need more time to cope
with instrumental ADL.

Currently, no pharmacological treatments are
recommended for MCI, so the focus for treatment is
increasingly being shifted to the preclinical stage,
and an increased effort is exerted to establish the
efficacy of nonpharmacological interventions'®. In
particular, cognition-based interventions are
increasingly being recognized as important adjunct
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methods and, in some cases, as alternative to
pharmacological treatments for individuals with
dementia and those at risk for dementia'”. Most of
the previous studies on cognitive training analyzed
people with mild to moderate dementia. In fact,
several reviews were conducted on MCI and
cognitive training[sl.

This prospective study aimed to assess the effect
of a cognitive intervention on the cognitive status of
people with cognitive impairment. As regards the
protection of rights and research, the Clinical
Research Ethics Committee of the CHUC approved
this study. All participants provided written informed
consent.

This study was outlined in Plan de Atencion al
Deterioro Cognitivo (PIDEX) and was developed by
Consejeria de Sanidad y Politicas Sociales de
Extremadura (Spain). In this project, the participants
were enrolled in a cognitive intervention for at least
1 year that was conducted by an occupational
therapist. All assessments were performed at
baseline and immediately after the intervention
(posttest).

The sample consisted of 36 patients aged 53
years. All patients had essentially normal ADL
performance and were living independently in the
community. All participants met the following
inclusion criteria: (1) a formal diagnosis of cognitive
impairment, (2) Global Deterioration Scale (GDS)
score between 3 and 4, and (3) a community-
dwelling living status. The exclusion criteria were as
follows: (1) psychiatric disorders, (2) presence of
sensorial impairments that would hinder the
sessions, and (3) moderate to severe anosognosia.
The assessments were completed before and after
the intervention.

A general interview questionnaire was developed
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by the main researcher to collect sociodemographic
characteristics of the subjects (age, sex, level of
education), medical history, and  current
pharmacological treatment data. Cognitive status
was assessed with the Spanish version of the
Montreal Cognitive Assessment (MoCA)[gl, which is a
screening instrument used to assess global cognitive
function, and GDS, which is a brief clinical rating of
dementia severity. The Charlson Comorbidity Index
(CCl) was used as a method to quantify the number
of chronic disorders and their severity. Moreover,
Lawton and Brody scale was used to assess the
abilities to perform instrumental ADL or complex
tasks, and Barthel index was used to assess basic
ADL.

The interventions were administered on an
individual basis for 45 min and were conducted by
an occupational therapist. All subjects participated in
a cognitive intervention session once or twice per
week for a total of 12 months. The intervention
focused on different aspects. First, a semistructured
occupational interview was carried out to identify
the participant’s personal goals relevant to everyday
life and preserved skills. The cognitive intervention
included cognitive training, which typically involved
tasks designed to reflect particular cognitive
functions, such as memory, attention, or executive
function. Furthermore, restoration or compensation
techniques were performed according to personal
needs. External aid strategies were offered to
compensate for memory difficulties, and internal
strategies  for  approaching learning  and
remembering were practiced to learn new
information. The participants applied these
strategies to daily life situations, and the families
took part in the interventions, which could
contribute to the implementation of the strategies.
Environmental adaptations were used to enhance
the performance of the participants in daily life. The
subjects were encouraged to develop healthy habits
and routines according to their daily experiences and
personal cognitive failures.

The descriptive analysis was performed by
calculating the percentage of categorical variables
and de mean together with the standard deviation of
distribution in continuous variable (age). The Chi-
Square test or Fischer exact test was used to
examine the between-group differences in
categorical variables. The Mann-Whitney U test was
used with continuous variable. The analysis of paired
group at baseline, 6 months and 12 months was
carried out with Wilcoxon test (MoCA Scores and
Lawton and Brody) and the McNemar test for

categorical variables. The Mann-Whitney U test was
carried out with unpaired group (women vs. men).
Post-Hoc analysis was performance with Connover’s
Pos Hoc Test. Statistical significance was established
when P < 0.05. Analyses were performed using JASP
0.9.0.1 software.

The average participant age was (71.3 * 7.2)
years. The female and male patients were (72.15 +
7.64) and (70.38 + 6.83) years of age, respectively
(P =0.271). Most of the participants completed high
school (36.1%). Two participants were unschooled
(5.6%), and three obtained a university degree
(8.3%). No statistically significant differences were
found in the distribution of the educational level
between the female and male patients (P > 0.05 for
all categories) (Table 1). In addition, no differences
were noted in the marital status between sexes, with
the majority being married in both groups (Table 1).
No differences were observed in the type of MCl or
in the diagnosis (Table 1) between sexes. As regards
the GDS, 83.3% of the participants had MCI, while
the remaining patients had mild dementia (Table 1).
No differences were found in the GDS score between
sexes (P = 0.05). The comorbidities were similarly
distributed between sexes, except for diabetes
mellitus which was present in 56.3% (n = 9) of the
male patients (P = 0.037). Overall, the Charlson
Comorbidity Index (CCl) was 3.69 (1.00). No
statistically significant differences were found
between female and male patients in terms of CCI
[3.55 (0.88) vs. 3.87 (1.14); P = 0.481]. Statistically
significant differences were noted between the
baseline and follow-up MoCA scores at 6 and
12 months (Table 2). However, no statistically
significant differences were observed between 6 and
12 months (P = 0.148) in the MoCA score. A time-
dependent effect was not observed in female
patients (P = 0.118), while an increase in the MoCA
score was observed in male patients from baseline
to 6 months (P = 0.016) and to 12 months (P < 0.001)
(Table 2). In addition, no statistically significant
differences were observed in the MoCA score
between 6 and 12 months among male patients (P =
0.169) (Table 2). Low to moderate effect sizes
(Cohen’s d) were observed for the total sample from
baseline to 12 months [d = 0.29 (95% confidence
interval (C/): 0.09-0.50)] and in male patients
between baseline and 12 months [d = 0.36 (95% CI:
0.07-0.68)]. No statistically significant differences
were observed from baseline to 12 months in either
the Barthel index (data not shown) or Lawton and
Brody index (P > 0.05) (Table 2).

In all patients, statistically significant differences
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Table 1. Demographic and clinical characteristics of patients

Items Total patients (n = 36) Women (n = 20) Men (n = 16) P-value
Age, mean * SD (years) 71.3+7.2 72.15+7.64 70.38 +6.83 0.271°
Gender, n (%)
Male 16 (44.4)
Famale 20 (55.6)
Civil status, n (%)
Married 27 (75.0) 11 (55.0) 16 (100.0) 0.336"
Single 1(2.8) 1(5.0) 0(0.0) n/a
Widowed 7 (19.4) 7 (35.0) 0(0.0) n/a
Separated 1(2.8) 1(5.0) 0(0.0) n/a
Education level, n (%)
llliterate 2(5.6) 1(5.0) 1(6.3) 1.000°
Elementary school 11 (30.6) 7 (35.0) 4(25.0) 0.718°
Primary school 7(19.4) 4(20.0) 3(18.8) 1.000°
High school 13 (36.1) 6 (30.0) 7 (43.8) 0.782°
Univertisy education 3(8.3) 2(10.0) 1(6.3) 1.000°
Comorbidities, n (%)
Hypertension 17 (47.2) 7 (35.0) 10 (62.5) 0.178°
Hypercholesterolemia 13 (36.1) 6 (30.0) 7(73.8) 0.393°
Diabetes mellitus 13 (36.1) 4 (20.0) 9 (56.3) 0.037°
Arthrosis, arthritis, osteoporosis 10 (27.8) 6(30.0) 4(25.0) 0.100
Chronic obstructive pulmonary disease 2(5.6) 0(0.0) 2(12.5) n/a
Thyroid disorders 8(22.2) 5 (25.0) 3(18.8) 0.708°
Fibromyalgia 1(2.8) 1(5.0) 0(0.0) n/a
Charlson comorbidity index, mean + SD 3.69 + 1.00 3.55 + 0.88 3.87+1.14 0.481°
Type, n (%)
Degenerative 33(91.7) 18 (50.0) 15 (41.7) 1.000°
Other 3(8.3) 2(5.6) 1(2.8)
Diagnosis, n (%)
MCI 9(25.0) 3(8.3) 6(16.7) 0.244°
Vascular MCl 3(8.3) 2(5.6) 1(2.8) 1.000°
Mixed MCI 10 (27.8) 6(16.7) 4(11.1) 1.000°
Amnestic MCI 5(13.9) 4(11.1) 1(2.8) 0.354c
Subjective memory complaints 4(11.1) 3(8.3) 1(2.8) 0.612°
Akinetic-rigid syndrome 3(8.3) 1(2.8) 2(5.6) 0.574°
Stroke 2(5.6) 1(2.8) 1(2.8) 1.000°
Global deterioration scale, n (%)
GDS 3 (Mild cognitive impairment) 30(83.3) 17 (85.0) 13 (81.3) 0.746°
GDS 4 (Mild dementia) 6(16.7) 3(15.0) 3(18.0) 1.000°
Anogosnosia, n (%)
No 33(91.7) 19 (95.0) 14 (87.5) 0.574°
Partial 3(8.3) 1(5.0) 2(12.5) 1.000°

Note. °Mann-Whitney U test. °Chi-square test. ‘Fischer exact test. MCI, Mild Cognitive Impairment.
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were observed between baseline and 12-month
MoCA subtest scores for visuospatial/executive
function (P = 0.001), language (P = 0.012), and
abstraction (P = 0.011). For the visuospatial/
executive function score, a significant increase was
observed from baseline to 6 months, and the score
remained similar at the 12-month follow-up (P =
0.001) (Table 3). For abstraction, a significant
increase was observed from baseline to 12 months
(P = 0.003), while for language, an increase in MoCA
subtest score was observed from baseline to 6
months (P = 0.024). Then, the subscore returned to
the baseline level at 12 months (P = 1.00). In the
subgroup analysis, statistically significant results
were observed among male patients in terms of
language [at 6 months (P = 0.003)], and the score
returned to the baseline level (P = 1.00). As regards
naming and abstraction, increases in scores were
observed at 12 months compared with the baseline

significant results were observed for the MoCA
subtest scores among female patients (P > 0.05).

In the total sample, multiple linear regression
analysis showed that the intermediate MoCA score
(B = 0.950, P < 0.001) was associated with the final
MoCA score. Participant’s age, baseline MoCA score,
CCl, sex, and baseline and final Lawton and Brody
scores were not predictors of the final MoCA score in
the studied sample (P > 0.005 for all).

A cognitive intervention demonstrated feasibility
with improvement on important outcomes, such as
the MoCA score, which is a very credible
measurement tool of cognitive decline in elderly
people with MCl and can effectively reflect changes
in an individual’s overall cognitive function before
and after cognitive training[gl. Cognitive training is
considered a promising way to delay cognitive
function decline. Unlike experimental studies
conducted in controlled clinical settings, this study

(P < 0.05 for both) (Table 3). No statistically used quantitative and qualitative evaluation
Table 2. Scores in MoCA at baseline, 6 months and 12 months and lawton and brody
at baseline and 12 months
Baseline Effect s:nze Baseline Effect sllze 6 months
Groups Baseline 6 12 P-value vs. (Cohen’s d, vs. (Cohen’s d, Vs
p Months  Months i 95% T 95% .
6 months 12 months 12 months
[0)) c)
Total sample (n = 36)
MoCA 1903 2033 2081 ;4512 go19° 027 <0.001° 029 0.148"
(4.74)  (4.54) (5.03) (0.08-0.48) (0.09-0.50)
MoCA < 26 34(94) 31(86) 29(81)  0.022°  0.250' 0.063' 0.500"
MoCA > 26 2(6) 5(14) 7(19)
Lawton and  brody 6.47 6.66 0.240°
(1.25) (1.21)
Women
(n=20)
1890  20.15 a
MoCA 65 (5. 0.118
o 451)  (470) 20.65 (5.29)
MoCA < 26 19(95) 18(90) 16 (80) 0.097°
MoCA 2 26 1(5)  2(10) 4(20)
Lawton and  brody 6.55 6.90 0.193°
(1.14) (1.02)
Men (n = 16)
19.19  20.56 a b 0.28 b 0.36 b
MoCA .00 (4. 0.004 0.016 <0.001 0.169
° (4.63) (sag) 2100(4:8) (0.01-0.58) (0.07-0.68)
MoCA < 26 15(94) 13(81)  13(81) 0.135°
MoCA 2 26 1(6)  3(19) 3(19)
Lawton and  brody 6.37 6.37 0.821°
(1.40) (1.40)
P-value MoCA " d d
1.000° 0.886 0.911

(Womenvs. men)

Note. °Friedman test; ®Connover's post hoc test; “Wilcoxon signed-rank test; dMann-Whitney U test;

“Cochrane Q test; "Mcnemar test.
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approaches that considered real-life factors
influencing MCI. Elderly adults with MCI participated
in this training program, which may stimulate brain
activity and promote cognitive ability, as the
participants are required to use cognition to
complete all tasks independently.

The items in the MoCA scale may be difficult for
some participants to understand, particularly for
participants with a low level of education and limited
verbal skills™. In this study, the participants were
> 53 years old, and the mean age was (71.3 + 7.2)
years. Decline in bodily functions, especially in the
nervous and perception systems, greatly influences
cognitive abilities and the ability to perform ADL.
Our results from the overall sample analysis and
subgroup analysis demonstrate that cognitive
training improved the cognitive ability of patients
with MCI, particularly among male patients.
Improvements were observed mainly between the
baseline and metaphase (6 months), and greater
improvements were observed in male patients.s.

Although the level of education has been
suggested to be a key factor affecting cognitive
abilities, and an association between fewer years of
education and faster decline in cognitive ability with
agem have been observed, the educational level was
similar between male and female patients, so the
MoCA test scores were not influenced by the
educational level. We did not observe differences in
the subtest scores between the male and female

patients at any time point. This observation confirms
the multiple linear regression results, that is, sex was
neither a positive nor a negative predictor of the
final MoCA score in the studied population. The
small sample size in this pilot study may be
responsible for the partially positive results related
to male sex; thus, additional studies with larger
sample sizes and control groups are warranted to
clarify the role of sex on the MoCA score.

Cognitive training involves guided practice on a
set of standard tasks that are designed to reflect
particular cognitive functions, such as memory and
executive function. Overall, our results confirm those
of other studies, indicating that cognitive training for
patients with MCl can improve cognition[”, and
support the hypothesis that continuous cognitive
training in the elderly population can help stimulate
cerebral function and delay degeneration[m].

In this study, follow-up evaluations were
performed at 6 and 12 months, and we aimed to
detect whether improvements remained over time.
No significant improvements were observed after
1-2 cognitive training sessions per week for 6
months, so we concluded that the benefits of
cognitive training were evident up to 6 months of
training. For a cognitive training program, the length
of time needed for the program is crucial. The
cognitive training program used in this study could
effectively delay the decline in overall cognitive
ability in elderly people with MCI for up to 6 months,

Tak
Baseline vs. Baseline vs. 6 months vs.
b
Variables Baseline  6months 12 months P-value __6months 12 months 12 months
P-value
Visuospatial/Excutive
Total sample (n = 36)
MoCA 2.97(1.25) 3.47(1.13) 3.44(1.34) <0.001° 0.001° <0.001° 0.570"
Women (n = 20)
MoCA 3.05(1.28) 3.45(1.05) 3.45(1.43) 0.067° 0.173 0.020° 0.304°
Men (n = 16)
MoCA 2.87(1.26) 3.50(1.26) 3.43(1.26)  0.002° <0.001° 0.001° 0.615"
P-value MoCA (women vs. men) 0.682° 0.690° 0.935°
Naming
Total sample (n = 36)
MoCA 2.47(0.60) 2.41(0.73) 2.58(0.69)  0.233° 0.601° 0.252° 0.098°
Women (n = 20)
MoCA 2.55(0.60) 2.45(0.76) 2.50(0.82) 0.717° 0.427° 0.690° 0.690°

Men (n = 16)
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Continued
Baseline vs. Baseline vs. 6 months vs.
b
Variables Baseline  6months 12 months P-value __6months 12 months 12 months
P-value
MoCA 2.37(0.62) 2.37(0.72) 2.68(0.47) 0.040° 0.862" 0.020° 0.030°
P-value MoCA (women vs. men) 0.368° 0.681° 0.686°
Attention
Total sample (n = 36)
MoCA 3.92(1.52) 4.27(1.52) 4.19(1.61) 0.096 0.030° 0.273 0.273°
Women (n = 20)
MoCA 3.65(1.42) 3.95(1.70) 3.80(1.70) 0.273° 0.123° 0.655" 0.267°
Men (n = 16)
MoCA 4.25(1.62) 4.68(1.19) 4.68(1.40) 0.296° 0.141° 0.266" 0.708°
P-value MoCA (women vs. men) 0.134° 0.204° 0.103°
Language
Total sample (n = 36)
MoCA 1.22(1.02) 1.52(0.97) 1.22(1.01) 0.012° 0.024 1° 0.024°
Women (n = 20)
MoCA 1.20(1.00) 1.45(0.94) 1.20(1.00) 0.513° 0.328" 1° 0.328"
Men (n = 16)
MoCA 1.25(1.06) 1.62(1.02) 1.25(1.06) 0.007° 0.003° 1° 0.003"
P-value MoCA (women vs. men) 0.908° 0.629° 0.908°
Abstraction
Total sample (n = 36)
MoCA 1.17(0.74) 1.30(0.62) 1.50(0.60) 0.011° 0.360" 0.003" 0.035°
Women (n = 20)
MoCA 1.20(0.77) 1.30(0.57) 1.60(0.59) 0.034° 0.715° 0.014° 0.033"
Men (n = 16)
MoCA 1.12(0.72) 1.31(0.70) 1.37(0.62) 0.247° 0.276" 0.106" 0.583°
P-value MoCA (women vs. men) 0.744° 0.858° 0.238°
Delayed recall
Total sample (n = 36)
MoCA 1.75(1.68) 1.66(1.62) 2.00(1.77) 0.262° 0.346" 0.493° 0.106"
Women (n = 20)
MoCA 1.65(1.66) 1.85(1.53) 2.20(1.70) 0.237° 0.807° 0.119° 0.185°
Men (n = 16)
MoCA 1.87(1.75) 1.43(1.75) 1.75(1.88) 0.282° 0.122° 0.545" 0.335°
P-value MoCA (women vs. men) 0.706° 0.414° 0.458°
Orientation
Total sample (n = 36)
MoCA 5.25(0.87) 5.38(0.80) 5.38(0.90) 0.319° 0.194° 0.194° 1.000°
Women (n = 20)
MoCA 5.25(0.85) 5.35(0.81) 5.40(0.94) 0.651° 0.651° 0.367° 0.651°
Men (n = 16)
MoCA 5.25(0.93) 5.43(0.81) 5.37(0.88) 0.368° 0.175° 0.362° 0.647°
P-value MoCA (women vs. men) 0.917° 0.694° 0.842°

Note. °Friedman test; "Connover's post hoc test; “Test; sup> Test; “Mann-Whitney U test
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and this conclusion was supported by the result that
the MoCA score tended to be stable from 6 months
to 12 months.

This study has some limitations. The sample and
design characteristics limited the generalizability of
the results of this pilot study. In addition, genera-
lizability of the findings is limited by the interven-
tion parameters and outcomes of interest. Alth-
ough this was a small-scale pilot study that was not
intended to produce generalizable results, the
findings indicate that cognitive training for elderly
patients with MCl is promising. The next step is to
use our preliminary sample size calculations and
study design for a randomized controlled trial to
determine the efficacy of cognitive intervention.
Future research studies should involve a larger
sample of patients with MCI to test the efficacy of
cognitive training compared to a control condition.

In  conclusion, this study demonstrates
improvement in the global cognitive performance
after a cognitive intervention for elderly people with
MCI, according to objective experimental cognitive
measures. In addition, we observed that benefits
were mainly evident after 6 months of training
compared with the baseline and tended to remain
stable from 6 months to 12 months. Our findings
support the common belief that continuous
cognitive training can help delay the onset of
disability and dementia. We encourage researches to
perform additional studies, particularly longitudinal
studies, that involve larger samples of participants
and well-controlled randomized designs.
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