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Introduction
Cognitive reserve is defined as the adult brain ability to minimize 

the clinical manifestation of a neurodegenerative process and its 
acquisition is associated with the performance of certain intellectual 
and cognitive activities throughout life. Several aspects influence 
brain and cognitive reserve, which are: years of schooling, IQ, 
lifetime occupation, hobbies, diet, and regular physical activity, as 
well as other variables related to healthy lifestyle habits. Cognitive 
reserve study arises from the discrepancies observed between 
the severity of anatomopathological damage and the degree of 
dysfunction of a subject. Some people with a significant level of brain 
atrophy on neuroimaging in their daily life do not show significant 
dysfunctionality, while, on the other hand, those who have lower 
levels of atrophy show greater dysfunctionality and earlier onset of 
symptoms.1–3 Therefore, cognitive reserve is described as a factor 
that allows understanding individual differences in the progression 
of neurodegenerative diseases such as Alzheimer’s disease, thus 
considering it as a protective factor.4–6 As a result, cognitive reserve is 
understood as the differential way in which brain lesions are expressed 
in different people and is defined as the capacity of the human 
brain to adapt to a situation of injury, either through the use of pre-
existing cognitive resources, or through compensation resources and 
activation of new neural networks.7 Consequently, cognitive reserve 
can modify the relationship between a pathology and its symptomatic 
manifestation,6,8 as it is an individual variable, whose capacity is 
focused on facilitating alternative neural networks to the injured ones.

The definition of cognitive reserve arises from the concept of 
brain reserve, associated with the threshold theory that maintains 
that the same damage can generate reactions of different intensity 
according to the individual characteristics of each subject. The 
cognitive reserve models are supported by the explanation of a 

greater cerebral resistance that delays the appearance of symptoms 
(structural or “hardware” hypothesis, also called cerebral reserve) as 
well as alternative strategies to perform functionally well, despite the 
underlying pathological process (functional hypothesis or “software”, 
also known as cognitive reserve).6,9 Therefore, both hypotheses 
are combined, postulating that those who have a greater cognitive 
reserve, have greater brain volume and greater efficiency in solving 
environmental demands and neurocognitive tests.2,7 Since it is not 
yet possible to map, correlate, and integrate biological, cellular, and 
molecular mechanisms with functional ones, Stern et al.6, point out the 
convenience of using the term wetware to refer to the amalgamated 
interaction between hardware and software.

This construct is related to different variables, mainly with the 
years of education.10–14 It is also linked to socio-environmental 
variables such as intellectual level, occupation, hobbies and other 
variables associated with healthy habits, such as nutritional habits, 
physical activity, intellectual playful activity, parental relationship, 
social habits and environmental enrichment.8,9,11,15–20 It is pointed out 
that leisure activities, lifestyle and intelligence are directly related to 
the cognitive reserve, while schooling and socioeconomic level do 
so indirectly.21 Therefore, the study of these variables is relevant for 
a better understanding of the course of neurodegenerative diseases, 
such as mild cognitive impairment (MCI) or Alzheimer’s disease.2,4,5

In a recent review about instruments to assess cognitive reserve, 
Landenberger et al.22 mention the Cognitive Activities Scale 
(LCAS);23 the Lifetime of Experiences Questionnaire (LEQ).24 the 
Cognitive Reserve Index Questionnaire (CRIQ)25; the Cognitive 
Reserve Scale (CRS)26,27 and the Cognitive Reserve Questionnaire 
- CRQ.1 The LCAS2 test proposes to measure cognitive reserve in 
five stages of life, according to the level of participation in activities 
such as reading, games, etc. However, they do not include variables of 
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Abstract

Introduction: Cognitive reserve is a protective factor against neurodegenerative diseases 
with the capacity to modify the relationship between a pathology and its symptomatic 
manifestation. For this reason, its study in the elderly population is of great importance, as 
well as having an adequate scale to do so. 

Objective: To describe and relate sociodemographic characteristics of cognitive reserve in 
older adults in the city of Buenos Aires throughout the Cognitive Reserve Questionnaire. 

Methodology: Quantitative, observational, analytical, and cross-sectional design. 

Sample: 174 older adults between 60 and 92 years old (X= 72.7; SD= 7.4), 74% women. 

Results: Adequate values were found for the CRC reliability index (Cronbach’s alpha: 
0.72). The mean for cognitive reserve was 12.93 (SD: 4.6) indicating a medium-high 
cognitive reserve level. A positive and significant correlation of CRQ with semantic fluency, 
phonological fluency, CDT and MMSE was found. Differences in favor of men were found 
in the Studies, Languages, Occupation and Total Score dimensions. A linear regression 
indicates that CRQ score is significantly influenced by years of education. 

Conclusion: The CRQ is a quick and reliable tool to assess levels of cognitive reserve 
and its use in neuropsychological assessment provides relevant information. In addition, 
education could stimulate the pursuit of intellectual enrichment and favor the cognitive and 
functional performance of older adults.

Keywords: cognitive reserve, healthy older adult, education, cognitive reserve 
questionnaire
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educational and professional level. It is a Likert-type response scale 
(0-5). On the other hand, the LEQ questionnaire3 assesses education, 
occupation, play, musical instrument, arts, reading, social life, sports, 
languages, travel and hobbies; in three life stages (young adult, adult 
and older adult). It includes 42 items with a Likert type response (0-
5). Another questionnaire used is the CRIQ,4 which studies education, 
work activity and free time activity (intellectual, social and physical). 
It measures the number of years in which the participant carried 
out these activities from the age of 18. Finally, the CRS,5 a 24-item 
questionnaire with a Likert type response, contemplates the activities 
of daily life, training, information, hobbies, and social life in three 
vital stages. Nevertheless, variables of educational and professional 
level are not included.

The Cognitive Reserve Questionnaire (CRQ) 1 is a useful 
questionnaire to assess the level of cognitive reserve in older adults. It 
consists of an 8-item quick assessment, closely related to the cognitive 
reserve that considers different aspects of the experience throughout 
life. The CRQ is associated with the cognitive performance of 
executive functions and the years of education, as in both groups 
significant correlations were found between the CRQ score and 
performance on neuropsychological tests that measure executive 
function. This questionnaire offers normative values for the cognitively 
healthy elderly Spanish population. Previous studies indicate the 
usefulness of this questionnaire due to its easiness and quickness in 
its administration, since it offers an estimate of parameters related to 
the formation of cognitive reserve belonging to the intellectual area 
in Spanish-speaking older people.1,6,7 On the other hand, the CRQ 
is a useful tool to include in neuropsychological evaluation and in 
research to evaluate protective factors that could delay the expression 
of neurobiological changes of age and neurodegenerative diseases.

Finally, the aim of this research was to describe and relate 
sociodemographic characteristics of the cognitive reserve of older 
adults in the City of Buenos Aires (language, parents’ education, 
work occupation, training courses, musical training, reading 
activity and recreational activity) throughout the Cognitive Reserve 
Questionnaire.1

Material and method
The present research had a quantitative, observational, analytical, 

and cross-sectional methodological approach. The sample was easily 
accessible to the researcher, as it consisted of non-institutionalized 
older adults of medium socioeconomic level from the Autonomous 
City of Buenos Aires. The inclusion criteria were adults from 60 to 
95 years old, of both sexes and self-validating, without cognitive 
impairment according to 1) cognitive screening and 2) emotional 
considerations (see instruments). All participants included in the 
sample agreed to participate voluntarily and signed the informed 
consent.

The final sample consisted of 174 older adults between 60 and 92 
years old (X = 72.7; SD = 7.4), with 74% women (N = 128).

Instruments

Evaluation of inclusion criteria

Cognitive screening

Mini Mental State Examination (MMSE), is a short test used for 
tracking initial cognitive decline that allows a quick and standardized 
evaluation of the cognitive alterations.8–11

Verbal fluency:12,13 categorical evocation test (phonological or 
semantic) sensitive in detecting the presence of cognitive impairment. 

Clock Drawing Test:14,15 sensitive test for the detection of cognitive 
impairment and Alzheimer’s disease. 

Emotional considerations 

Yessavage Geriatric Depression Scale – GDS:16,17 scale for the 
assessment of depressive symptoms in older adults. It evaluates 5 
areas: somatic complaints, cognitive complaints, motivation, future 
and past orientation, and loss of self-image.18 The 15-item abbreviated 
version was used, each is valued as Yes-1 / No-0, and the total score is 
the sum of the items. Scores less than 4 indicate absence of depression, 
between 4 and 6 points indicate mild depression, and scores greater than 
7 indicate depression as psychiatric pathology-established depression. 
In his study, using the 15-item version, internal consistency yielded a 
satisfactory Kuder Richardson Coefficient (KR-20 = 0.57).

Evaluation of the cognitive reserve

Cognitive Reserve Questionnaire (CRQ):1 measures the level of 
cognitive reserve. It was designed on the basis of eight dimensions 
that correspond to the predictive factors of brain and cognitive reserve 
reported in the literature: schooling; conducting training courses; the 
schooling of the parents; the work occupation carried out throughout 
life; musical training; knowledge of languages; the approximate 
frequency with which cognitively stimulating activities have been 
carried out throughout life (intellectual games, such as crosswords 
and chess) and reading activity (frequency and practice). Their scores 
range from 0 to 25 points and, the higher the score, the more evidence 
of cognitive reserve factors. For this study, the individual scores in 
each of the 8 dimensions taken as predictive factors and the total score 
were considered to perform the correlation and multiple regression 
analysis.

Analysis of results

The SPSS 26 version program was used. Descriptive analysis of 
sociodemographic variables, cognitive screening, emotional aspects 
(inclusion criteria) and cognitive reserve of the participants were 
carried out. The frequencies, measures of central tendency (mean) and 
dispersion (standard deviation) were analyzed. Bivariate correlations 
(Pearson) were performed.

Procedure

The participants were individually evaluated in a 30-minute 
meeting by psychologists previously trained in the administration 
of the mentioned techniques. The delimitation of the final sample 
was made based on the application of cognitive screening, then the 
evaluation of the state of mind in a previous interview and, finally, 
the application of the cognitive reserve scale. Prior to the evaluation, 
informed consent and the information sheet were provided to older 
adults interested in participating.

Results
Older adults had a mean of 12.3 years of education, with a standard 

deviation of 4.9; 56.9% of the participants had completed their 
secondary studies (N = 99). Most participants presented an educational 
level between medium and high: 40.2% (N = 70) finished secondary 
school, 43.8% (N = 75) had tertiary or university studies and only 
16.7% (N = 29) had primary studies. Regarding the work complexity 
of the participants, 78%, that is, the majority (N = 153), were involved 
in skilled occupations throughout their lives and among them, 38.2% 

https://doi.org/10.15406/mojgg.2021.06.00266


Cognitive reserve in healthy older adults 48
Copyright:

©2021 Grasso et al. 

Citation: Grasso L, Aceiro MA, Aschiero MB, et al. Cognitive reserve in healthy older adults. MOJ Gerontol Ger. 2021;6(2):46‒50. 
DOI: 10.15406/mojgg.2021.06.00266

(N = 68) were professional or managerial positions. Regarding the 
education of the parents of the elderly, 51.1% (N = 91) reached basic 
or primary education, 38.2% (N = 68) accessed higher or university 
education and 8.6% (N = 15) did not receive formal education. 

Table 1 shows the distribution of the level of education and other 
sociodemographic data evaluated. Adequate values of the CRQ 
reliability index (Cronbach’s alpha: 0.72) were observed, that is, the 

internal consistency of the items is acceptable and allows us to affirm 
that they evaluate cognitive reserve. Regarding the level of cognitive 
reserve, the mean obtained by the group was 12.93 points, with a 
deviation of 4.6 points. According to the classification by quartiles 
of the original CRQ2, the score obtained in the present study is 
equivalent to quartile 3, corresponding to the level of medium-high 
cognitive reserve.

Table 1 Sociodemographic characteristics and description of the sample

Frecuency %

Gender Male 46 26

Female 128 74

Education level Up to elementary school complete 29 16,7

High school complete 70 40,2

University 75 43,1

Occupation Not qualified / Housewife 21 12.1

Manual Qualified 32 18.4

Non-manual qualified 53 30.5

Professional 50 28.7

Manager 18 10.3

Parental education level Uneducated 15 8.6

Elementary 91 52.3

College or university 68 39.1

Family history of psychiatric disease Yes 32 18.4

No 142 81.6

Family history of neurological diseases Yes 38 21.8

No 136 78.2

Regarding cognitive performance, positive and significant 
correlations were found in the score of the cognitive reserve 
questionnaire with semantic fluency (r = .324; p <.001); phonological 
fluency (r = .317; p <.001); the MMSE (r = .172; p = .0245); CDT (r = 
.175; p = .021), evidencing that, the higher the score is in the cognitive 
tests, the higher the cognitive reserve is (Table 2).

Table 2 Description of scores obtained in cognitive screening tests

Mean (DS)

MMSE1 28.5 (1.3)

CDT2 8.8 (1.6)

SVF3 16.9 (5.1)

PVF4 14.65 (4.4)

1Mini mental state examination, 2 Clock drawing test, 3 Semantic verbal fluency; 
4 Phonemic verbal fluency; DS: standard deviation

With regards to age, only a positive (weak) relationship was found 
with the Reading Activity dimension (r = .204; p = .007), trend that 
tends to increase in advanced ages.

Regarding sex, differences were analyzed using Student’s T test 
for independent samples and a higher score was found, in favor of 
men in the Studies dimension (X: 4.46, SD: 0.88; t: 3.01, df: 172, p =, 
003); Languages (X: 1.15, SD: 1.19; t: 3.26, df: 172, p <.001); Work 
occupation (X: 2.78, SD: 1.11; t: 5.16, df: 172, p <.001) and in the 
total score of the scale (X: 14.16, SD: 5.17; t: 2.29, df: 172, p = .023). 
Moreover, women scored higher in Recreational Activity (X: 0.87, 
SD: 0.82; t: -2.8, df: 172, p = .005), compared to men.

Meanwhile, in the relationship between cognitive reserve and 
years of education, a positive correlation was found with the total 
CRQ score (p <.001), but not with age and sex. A similar trend was 
found with the dimensions of the CRQ, finding a positive correlation 
between the total score of the scale and all the dimensions, except for 
the musical training dimension (Table 3).
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Table 3 Correlation analyses between education, RC score and RC dimensions 

RC 
total 
score

Education RC RC RC RC RC RC RC

Education Languages Parental 
education

Working 
Activity

Training 
courses

Musical 
training

Reading 
activity

Education 0.70**

RC Education 0.69** 0.87**

RC 0.66** 0.44** 0.37**

Languages

RC 0.56** 0.46** 0.53** 0.24**

Parental education

RC 0.72** 0.65** 0.59** 0.37** 0.37**

Working Activity

RC 0.66** 0.46** 0.39** 0.37** 0.28** 0.43**

Training courses

RC 0.30** 0.005 0.009 0.17 0.05 0.08 0.15*

Musical training

RC 0.70** 0.34** 0.31** 0.39** 0.24** 0.37** 0.39** 0.23**

Reading activity

RC 0.19** -0.11 -0.84 0.45 0.86 -0.62 -0.8  0.04 0.20**

Recreational activity

*=< .05 Correlation statistically significant; **=< .01 Correlation statistically significant

Discussion
Research on contextual and personal factors related to cognitive 

reserve in Spanish-speaking older adults is still scarce. The CRQ1 was 
used, to make a first approach to its study through the main variables 
studied in the literature in the Argentine elderly population.

The characteristics of the sample revealed that most of the 
participants had an educational level between medium and high, 
most of whom were dedicated to qualified occupations throughout 
their lives. In general, they came from families with parents who had 
reached a medium to high level of education, which made it possible 
to show that they belonged to middle socioeconomic level. Most 
people did not report a history of psychiatric or neurological diseases, 
did not present symptoms of depression and had good cognitive 
performance. Additionally, according to the classification by quartiles 
of the original scale,1 it is shown that the total score obtained from 
the CRQ is equivalent to a medium-high level of cognitive reserve. 
Notably, it was evidenced that the evaluated sample presents 
characteristics of a population with social, physical and cognitive 
advantage, characteristics associated with a lower probability of 
pathological aging.7

Regarding sex and age, differences were found only in some 
dimensions, but not with the total score of the scale. The study of 
these differences requires larger samples from various socioeconomic 
levels and with a similar number of participants in both groups.

In the statistical analysis of the CRQ, the years of schooling of 
older adults were considered and, as in previous studies, the results 
showed that education is a good predictor of cognitive reserve and 
cognitive performance.1,7,19–25 This finding could be explained by the 

importance of formal education for the development of the cognitive 
reserve. Indeed, similar trends were reported in populations with a 
lower level of education, pointing out the importance of promoting 
education and stimulating intellectual capacity in the early stages of 
life.7

Conclusion
The results of this research corroborate that the CRQ is a 

useful, simple, and rapidly applied instrument to include in 
neuropsychological evaluation and in research to evaluate protective 
factors that delay the expression of neurobiological changes of age 
and neurodegenerative diseases. Additionally, it provides information 
about different factors related to the cognitive reserve of the elderly 
adult in which, in addition to education, other factors that have proven 
to be important at the time of its evaluation are considered, such as the 
education of the parents, knowledge of languages, study of languages, 
reading habits, etc.19,22,25–29

Previous studies suggested that education could stimulate the 
search for intellectual enrichment and that, in turn, this would favor 
the cognitive and functional performance of the elderly. Therefore, 
future research should delve into the study of the differences found 
in the dimensions (ie: reading activity as age increases; recreational 
activity in women) and their relationship with other variables such 
as intellectual capacity and cognitive performance to promote their 
development from an early age.30–39
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