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Abstract
Background: The rate of elderly individuals with mild cognitive impairment (MCI) has in-
creased over recent decades. The Feuerstein Instrumental Enrichment (FIE) program for the 
elderly has been shown to be effective in various age groups but is has never been tested as 
a treatment for MCI in elderly patients. The aim of this study was to assess the effect of the 
FIE on the cognitive and functional state of elderly patients with MCI. Methods: This was an 
interventional pilot study in community-dwelling patients aged ≥65 years diagnosed with MCI 
in the previous year. The protocol included 30 twice-weekly 90-min sessions with a full neu-
rocognitive evaluation prior to the intervention (v1), at its conclusion (v2), and half a year lat-
er (v3). Results: Nine of the 15 recruited participants completed the study. The mean age was 
76.2 years. Compared to v1 and v2, the only significant improvements found at v3 were in the 
“visual perception” subtest of the NeuroTrax test and the total score of the MOCA test (p = 
0.048 and 0.028, respectively). The effect size was > 0.7 (r = 0.7), indicating a moderate-to-high 
clinical significance. The results of the qualitative questionnaire were consistent with the pos-
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itive effect of the group on the fostering of social ties, the motivation to learn, the cognitive 
contribution, and the development of a sense of self-efficacy. Conclusion: The study findings 
support the conclusion that an intervention with a focus on cognitive exercising can promote 
a feeling of self-efficacy and preserve some cognitive skills. © 2020 The Author(s)

Published by S. Karger AG, Basel

Introduction

Over the last decades, there has been an increase in longevity [1], with corresponding 
increases in the number of individuals aged ≥65 years in the population and the prevalence 
of mild cognitive impairment (MCI) [2, 3]. MCI is a concept that describes any reported 
cognitive impairment, together with objective evidence of a cognitive decline, without any 
significant effect on daily function [4]. Elderly patients diagnosed with MCI have a 5–15% 
annual risk of developing dementia, especially the Alzheimer type [5]. Thus, it is very important 
to find ways to prevent progression of MCI to dementia [6, 7].

Nonpharmacological interventions have been successful in slowing down the process of 
cognitive decline and the maintenance of daily function. The Finnish study [8] found that a 
multidimensional intervention which included cognitive training maintained or improved 
cognitive function. Motes et al. [9] found that cognitive training was associated with a signif-
icant improvement in the speed of data processing and the learning ability of the study partic-
ipants. The Feuerstein Enrichment (FIE) program for the elderly [10, 11] is an intervention 
based on stimulation of specific areas in the cortex, with the aim of fostering neuronal plas-
ticity, the development of awareness in the elderly of their learning and thinking processes 
(metacognition, the acquisition of control of thinking skills, the enhancement of self-efficacy 
[11], and the prevention of mental decline [10].

Despite the demonstrated advantages of the Feuerstein method in other age groups, it 
has not been tested in individuals ≥65 years of age with MCI.

Materials and Methods

An interventional pilot study was conducted within the framework of the Comprehensive 
Geriatric Assessment Unit in the southern district of the Clalit Health Services in Beer-Sheva, 
Israel. We included the first 15 patients appearing on the database of the unit diagnosed with 
MCI in the year prior to the beginning of the study who met the inclusion criteria and agreed 
to participate in the study.

The study included men and women aged ≥65 years who spoke and read Hebrew and 
who had been diagnosed in the previous year, by a specialist in geriatric medicine, as suffering 
from MCI based on the consensus criteria [4] and with a Memory Index score in the NeuroTrax 
test [12] of < 95.

The study excluded patients with an unstable disease such as severe heart failure, 
unstable coronary artery disease, a pulmonary condition causing dyspnea at minimal effort, 
refractory pain, mobility difficulties outside of the home, those diagnosed with a cognitive 
problem other than MCI (delirium, dementia, or retardation), a visual impairment that could 
not be corrected with glasses, or a hearing impairment that could not be corrected with a 
hearing aid.
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Study Protocol
A geriatrician from the Geriatrics Clinic in Beer-Sheva identified patients who met the 

study criteria. An occupational therapist (OT) conducted a phone discussion with each 
candidate. Patients who expressed an interest in participating in the study were invited to an 
appointment in which they received information about the study and the inclusion and 
exclusion criteria were reviewed again. For the rest of the meeting, the patients underwent a 
cognitive and functional evaluation (prescreening) conducted by the OT using the instru-
ments described below.

The primary outcome was a change in cognitive state as measured by the following tests:
1 The Montreal Cognitive Assessment (MoCA): a screening test that uses an instrument for 

the identification of MCI, validated in Hebrew [13, 14] with cut-off point for MCI of 26 of 
30 points.

2 The NeuroTrax test (Mindstream): a computerized assessment test that uses an 
instrument for the identification of MCI [12, 15], with a cut-off score of the Memory Index 
for MCI of < 95.

3 Dysexecutive questionnaire (DEX): a self-administered questionnaire that deals with 
executive functions and evaluates 3 functional aspects: behavior, cognition, and emotions, 
with scores from “never” (0 points) to “very often” (4 points). The score range is from 0 
to 80, with a high score representing problems with executive functions [16].
Secondary outcomes were changes in function and participation using the following 

instruments:
1 The Canadian Occupational Performance Measure (COPM) [17]: a semi-structured test, 

based on the Activity Card Sort (ACS) [18, 19] and a personal interview, which measures 
the individual’s perceptions relating to self-treatment, creativity, and leisure. A separate 
score is given to the level of execution and related satisfaction. The percentage change in 
these 2 scores is assessed by repeating the test [17].

2 Activity Card Sort (ACS): a test that evaluates participation in leisure-time activities and 
spatial function in terms of the past and present [18]. The score reflects the present level 
of function in relation to function in the past [19].

3 Qualitative Questionnaire. A personal interview was conducted with each of the partici-
pants, including 4 open questions about different aspects of the course. The participant’s 
responses were document in writing by the interviewer.

Intervention and Follow-Up
The patients who were recruited for the study participated in the FIE program. A teacher 

from the Feuerstein Center mediated the group and kept a close record of participation in the 
meetings. The program included 30 twice-weekly sessions that lasted for 90 min each, with 
repeat assessments at the end of the 30 sessions and half a year later, that included all the 
tests described above.

Statistical Analyses
Quantitative data analyses were conducted with SPSS software v22. A comparison was 

conducted for each of the cognitive tests and changes in function and participation (by means 
of MoCA, the NeuroTrax test, ACS, and DEX) were determined at 3 time points: preinter-
vention (v1), at the end of the intervention (v2), and half a year after the intervention (v3). 
Comparisons were performed using the Wilcoxon signed-ranks test. The clinical size effect 
was calculated for test results with this test using the following formula: r = z/sqrt(n1 + n2) 
according to Cohen’s criteria for effect size. Responses to the qualitative questionnaire were 
collected, and 6 investigators acting independently extracted central themes from the 
response.
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Results

Four of the 15 patients who met the inclusion criteria and signed the informed consent 
had a Memory Index score of > 95 in the NeuroTrax test, so they did not move on to the inter-
vention phase. Two of the 11 who began the intervention stopped participating after the first 
session.

Table 1 shows the characteristics of the 9 participants who attended the intervention 
sessions. Their mean age was 76.2 ± 4.9 years and 44.4% were women. The participation rate 
was 92%.

Table 2 shows the results of the tests at v1, v2, and v3. The comparison between v1 and 
v2 found a significant improvement at the end of the intervention only in the “visuospatial 
perception” subtest of the NeuroTrax test and in the overall score of the MoCA test (p = 0.028 
and p = 0.048, respectively). In both cases, the size effect was > 0.7 (r > 0.7), indicative of a 
moderate-to-high clinical significance.

When v1 and v3 were compared, the only improvement that was maintained was in the 
“visuospatial perception” subtest of NeuroTrax (p = 0.018). The size effect, r = 0.79, was indic-
ative of a moderate-to-high clinical significance. 

Sex
Male
Female

5 (55.6)
4 (44.4)

Age
65–60 years
71–75 years
76–80 years
≥81 years
Mean ± SD, years
Range, years
Median, years

1 (11.1)
3 (33.3)
2 (22.2)
3 (33.3)

76.2±4.9
67–81
77

Family status
Married
Divorced
Widow/widower

5 (55.6)
2 (22.2)
2 (22.2)

Education
Elementary
High school
Academic

3 (33.3)
4 (44.4)
2 (22.2)

Years in education
Mean ± SD 
Range
Median

11.0±3.5
4–16

12
Work status

Retired 9 (100)
Residence

Urban
Small community
Retirement home

7 (77.8)
1 (11.1)
1 (11.1)

Religiosity (self-definition)
Secular
Traditional
Religious

4 (44.4)
3 (33.3)
2 (22.2)

Values express n (%), unless otherwise indicated.

Table 1. Sociodemographic 
characteristics of the study 
population (n = 9)
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Five central themes were identified at the initial interviews using the qualitative ques-
tionnaire. They were associated with the following patient experiences: (a) cognitive con- 
tribution, (b) social ties, (c) interest and significance, (d) satisfaction with the teacher, and  
(e) learning and challenge.

Six participants reported a cognitive contribution, in that they felt there was an 
improvement in their thinking processes. One of the participants said: “I play bridge and this 
helped me to lose less, I improved…” Another patient said: “I think it had a positive effect on 
my memory.”

Six participants reported social ties that developed as a result of the meetings. One partic-
ipant said: “…We were like a family, everyone was concerned about and helped each other. It 
was like we knew each other for years…” A second participant reported on a strong friendship 
that developed during the program and helped her to deal with loneliness: “It was difficult for 
me to be alone. Now it is much less so. Now I have this friend. We don’t leave each other, she 
comes to me and that’s important to me.”

In terms of interest and significance, 3 participants reported a new significance in their 
lives following the program. One reported that “the group gave me new life.”

Six participants reported that they were satisfied with the teacher: “an excellent teacher,” 
“the teacher was good and pleasant and experienced.”

Three participants reported that the course motivated them to learn. One said: “If I didn’t 
succeed in doing something on a particular day, I stayed awake until 2 a.m. to continue.” A 
second participant said that the course motivated him to preserve his abilities: “I make an 
effort to maintain appropriate thinking.”

Discussion

The aim of this study was to assess the effect of the FIE program on the cognitive and 
functional state of patients ≥65 years with a diagnosis of MCI. It was a pilot study, so the 
sample size was not planned to detect statistically significant differences. However, at the end 
of the intervention, there was a significant improvement in “visuospatial perception” in the 

Table 2. Comparison of test results prior to the intervention (v1), at its conclusion (v2), and half a year later (v3)

v1 percentiles v2 percentiles v3 percentiles p
v1:v2

Effect 
size

p
v1:v3

Effect 
size25th 50th 75th 25th 50th 75th 25th 50th 75th

NeuroTrax
Global score
Memory
Executive function
Attention
Visuospatial perception

85.4
75.9
82.5
93.6
77.5

89.1
79.9
92.6
99.1
82.6

92.0
82.4
99.9

104.1
90.6

80.2
72.3
85.8
90.7
78.8

90.0
80.5
92.4
96.8
89.0

100.1
92.5
96.5

101.9
105.6

82.5
75.9
79.4
81.3
83.7

86.2
82.9
91.7
92.7
97.1

96.1
88.5
96.8

100.7
101.8

0.484
0.499
0.889
0.674
0.028

–0.247
–0.239
–0.049
–0.148
–0.776

0.813
0.343
0.260
0.110
0.018

–0.07
–0.32
–0.38
–0.53
–0.79

MoCA
Global score 18 20 22 19.2 22 23 18 21 24.5 0.048 –0.7 0.244 –0.39

Activity card sort
IADL
Leisure – social cultural
Leisure – low physical
Leisure – high physical
Final score

0.8
0.6
0.6
0.5
0.7

0.9
0.7
0.8
0.5
0.8

0.94
0.8
0.9
0.6
0.8

0.79
0.6
0.6
0.4
0.7

0.91
0.7
0.8
0.5
0.8

0.9
0.9
0.9
0.8
0.9

0.8
0.6
0.8
0.3
0.6

0.9
0.9
0.9
0.8
0.9

0.9
0.9
0.9
0.9
0.9

0.609
0.889
1.000
0.176
0.624

–0.181
–0.049

0
–0.478
–0.173

0.672
0.374
0.138
0.407
0.674

–0.14
–0.3
–0.49
–0.28
–0.14

Dysexecutive questionnaire
DEX total 11.5 27 34 15 17 26.5 13.5 19 30 0.446 –0.269 0.213 –0.42
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NeuroTrax test as well as in the MoCA test, with the improvement in the visuospatial perception 
test being maintained at v3.

These results are consistent with the perspective presented in the paper of Feuerstein et 
al. [11], in that interventions focused on the function of specific cortical regions improve 
function. These results are also supported by other studies that have shown that cognitive 
training can improve the areas that are exercised [20]. Feuerstein et al. [11] anticipated there 
would be an improvement in performing the instrumental activities of daily living (IADL) by 
raising participants’ awareness of their abilities, even though, in reality, the function level was 
not assessed and no significant change was found in daily function. However, the results of 
Rebok and Ball [20] showed that a cognitive intervention that focused on memory, logical 
deduction, and the speed of data processing, preserved IADL in the long term. Such results 
should drive ongoing research into the association between focused cognitive interventions 
and improved IADL function.

In this study, no statistically significant differences were noted in the DEX, COPM, and 
ACS tests. There are several possible explanations for these results: the small sample size, i.e., 
not large enough to detect differences, the focus of the FIE program on specific cognitive skills 
and not executive functions, and the predetermined ceiling effect for these tests in this specific 
population due to the definition of MCI, i.e., a state of cognitive impairment that does not lead 
to an essential loss of daily function.

The results in the qualitative part of the study were more significant. The central themes 
that were identified provided evidence of the group’s contribution to the fostering of social 
ties, a new significance to life, the motivation to learn, and a cognitive contribution. These 
themes show the influence of the group framework and are not necessarily dependent on the 
program’s cognitive training. The social participation, and the intensity of the sessions and 
their duration promoted social cohesiveness. These effects are important and significant. 
They reflect the process that the participants underwent in developing a sense of self-efficacy 
and the effect that this had on their quality of life. The patients’ feelings were consistent with 
the principles that underlie the FIE program, which emphasizes experiencing success in the 
execution and awareness of this experience to improve feelings of self-efficacy [11]. 

The strengths of the study were: it is the first pilot study to investigate the effect of the 
FIE program in patients with MCI, the long follow-up period, and the use of multiple instru-
ments for cognitive and functional assessment. Limitations were the small sample size and 
the absence of a control group.

Conclusion

There was a positive association between an activity that focused on cognitive content 
and the maintenance of cognitive function. The empirical and qualitative results of the study, 
taken together, support the basic concept of the FIE program, i.e., that interventions focused 
on cognitive training enhance the sense of efficacy, preserve cognitive skills, and improve 
perceptual function. However, to validate this, a study will have to be conducted with a control 
group and a larger sample size.

The study demonstrated a significant improvement in perceptual function that was main-
tained over time. This is consistent with the findings of other studies that proved that an inter-
vention that focuses on a specific cognitive function can improve this function [9]. There is 
therefore a rationale to continue to study the association between social participation and 
cognitive training, by focusing on occupation and daily function.
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