
Research Article
Volume 21  Issue 1 - September   2023
DOI: 10.19080/PBSIJ.2023.21.556053

 Psychol Behav Sci Int J
Copyright © All rights are reserved by Daniel Londoño Guzmán

Relationship Between Memory Performance  
and Executive Functioning with Daily Living 

Functionality in Adults in the City of Medellín:  
An Observational Study

Diana Cristina Lopez Giraldo1, Daniel Londoño Guzmán2*, Ana Milena Gaviria Gomez3, David Andres Montoya 
Arenas4, Maria Estefanía Otálvaro Arcila5 and Cecilia Maria Diaz Soto6

1Research group: Observatory of public health, Universidad Ces-Medellín, Colombia  
2University of San Buenaventura-Medellín, Colombia
3Research group: Psychology and Neuroscience. María Cano University Foundation; research group Psyche & Society, University of San Buenaventura-
Medellín, Colombia
4Research group: Psychology and Neurosciences. Universidad Pontificia Bolivariana, research group: ECCO, University of San Buenaventura-Medellín, 
Colombia 
5Research group: Psychology and Neuroscience, University of San Buenaventura-Medellín, Colombia
6Research group: Psychology and Neuroscience, University of San Buenaventura-Medellín, Colombia 

Submission: September 07, 2023; Published: September 13, 2023

*Corresponding author: Daniel Londoño Guzmán, University of San Buenaventura-Medellín, Colombia

Psychology and Behavioral Science
International Journal
ISSN 2474-7688

Psychol Behav Sci Int J 21(1) PBSIJ.MS.ID.556053 (2023) 001

Introduction

The population is aging at an unprecedented rate in the 
history of humanity [1], increasing the demand for medical care 
for elderly patients [2], which translates into a challenge for 
these professionals due to the characteristics of this population: 
changes in functionality and cognition, semiology typical of 
neurodegenerative diseases associated with pathological aging 
and main causes of disability in older adults. Currently, it is 
estimated that 15% of the world’s population or about one billion  

 
people live with one or more conditions of disability. More than 
46 per cent of older persons (aged 60 and older) have disabilities 
and more than 250 million older persons experience moderate to 
severe disabilities [3], implying enormous economic expenditure 
globally  [4].

Pathological aging is accompanied by morphological, 
functional and psychological changes that entail changes that 
imply loss of autonomy, therefore, increasing the vulnerability 
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of the individual [1]. In the nervous system, neuropathological 
changes include amyloid deposits, abnormal Tau protein deposits 
in neurofibrillary somas-tangles or dystrophic dendrites, neurites, 
decreased volume in the cerebral cortex and gray matter [5], 
which have been associated with changes at the cognitive level, 
such as progressive loss of the ability to register information 
[6] and decreased planning capacity,  sequencing and divided 
attention [7]. 

With the progress of pathological aging, the other functions 
(gnosis, praxias and language) also deteriorate, however, memory 
and executive functioning are the most sensitive to presenting 
alteration and in which deterioration can first be identified [8]. 
As humans age, the decline in cognitive functions described above 
leads to a loss of independence in older adults, in whom the risk of 
dementia is more frequent [9]. Functionality allows people  to live 
independently, which translates into each person’s competencies 
to care for themselves, which include physical, social, cognitive 
and economic tasks [10], such as personal care, adaptation and 
compliance with the demands of the environment (Greve, 2007).

According to a systematic review published by Stuck A, et al. 
[11]  the risk factors associated with decreased functionality are: 
cognitive impairment, depression, disease burden, increase and 
decrease in body mass index, functional limitation of the lower 
extremities, low frequency of social contacts, low level of physical 
activity, alcohol consumption, smoking and visual impairment. 
Similarly, socioeconomic factors and educational attainment have 
been found to be associated with decreased functional status [12].

In the literature reviewed, the negative relationship 
between changes in function, expressed in terms of a decrease 
in instrumental activities of daily living (ADLs) and performance 
in higher brain processes, has been evidenced. The deterioration 
of the patient’s functional status can be an indicator of serious 
underlying diseases, in addition to being a necessary symptom 
to diagnose a major neurocognitive disorder [13-15]. In different 
studies it has been found that failures in higher cognitive functions 
such as executive functions and memory are associated with 
lower scores on scales that evaluate performance in ADLs [16-
19]. However, in Colombia and specifically in Medellín no studies 
were found that have investigated this relationship, therefore, the 
objective of this study was to analyze the relationship between 
individual characteristics, clinical history,  memory performance 
and executive functioning, with the functionality of daily life in 
adults in the city of Medellín,  between 2016 and 2017. 

Subjects and Methods

Study Design

This research is observational, cross-sectional, retrospective 
cohort.

Sampling and Data Acquisition 

Clinical records and neuropsychological tests collected 
between January 2016 and January 2017, in the fieldwork of the 
Neuronorma-Co project of the Psychology and Neurosciences 
research group of the  University of San Buenaventura-Medellín, 
were analyzed. There was a database of 126 adults aged between 
47 and 94 years in the city of Medellín; Those records with 
incomplete  data (>10%) were excluded in relation to the  variables 
to be analyzed, and in those where the missing data were less than 
10%,  the lost value was replaced by the mean of the item.

The results of the following scales and tests, validated in 
Colombia, were taken into account: Learning and memory task 
with controlled coding by Grober and Buschke (1988), which 
evaluates memory, specifically coding, learning and recovery 
[20,21]. Executive functioning data were obtained through the 
Tower of London (Shallice, 1982), which specifically assesses 
problem-solving and planning capacity [22-25] which are 
fundamental for the development and achievement of plans, skills 
necessary for adequate performance in daily life. 

 Data on the functionality and presence of depression were 
obtained with the Modified Lawton Scale [26] and the Geriatric 
Depression Scale [27], respectively. In addition, the variables were 
taken into account: years of schooling, bilingualism, which have 
been associated with greater synaptic connections between the 
different brain areas, also, the greater the number of years studied 
in a person, there will be greater cognitive reserve, which is a 
protective factor against normal and pathological aging.  

Data Processing and Analysis Techniques

Confounding biases were controlled for multiple linear 
regression statistical method.

To identify the clinical history associated with daily living 
functionality and to establish the association between memory 
performance, as measured by the Grober and Buschke coded 
controlled memory and learning task, and executive functioning 
with daily living functionality in the adults in the study. performed 
bivariate analysis to determine association or correlation 
between independent variables with functionality; to evaluate the 
qualitative variables with respect to the outcome variable, Mann 
Whitnney and Kruskal Wallis’ U was used; for the cuantitativas 
variables according to their non-normal distribution, Spearman’s 
correlation coefficient was implemented.

To determine the clinical history and variables related to 
memory performance and executive functioning, which contribute 
most to the functionality of daily life in the population of interest, 
a multivariate analysis was performed. The independent variables 
that in the bivariate analysis had a p<0.25 value according  to 
Hosmer Lemeshow criteria were taken into account to estimate 
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the correlation in the multivariate model. To estimate the type 
and strength of association, among the variables, a multiple linear 
regression model was used.

Result 

We included data from 126 adults aged 47 to 94 years between 
January 2016 and January 2017. The median age is around 65 
years, mostly women; this population has approximately 11 years 
of schooling, non-bilingual, without a partner (Table 1).

Table 1: Individual characteristics of the study population in Medellín, 
2016-2017 (n=126)

 p+ Me (RIQ)

Age 0,030 65 (18)

Years of schooling 0,024 11 (8)

  % (n)

Sex   

Woman  60,3 (76)

Man  39,7 (50)

Marital Status   

With partner  34,9 (44)

Without a Partner  65,1 (82)

Academic Level   

Primary  22,2 (28)

High school  31,0 (39)

Technical/Technological  20,6 (26)

Superior  23,8 (30)

No studies  2,4 (3)

Bilingualism   

 No  84,1 (106)

 Yes  15,9 (20)

       +: Kolmogorov-Smirnov test

Me: Median RIC: Interquartile range

Years of Schooling and Functionality

The variable years of schooling correlated with  the 
functionality index (0.000), that is, the greater the schooling, the 
greater the functionality of the older adult. p=

Gender, Marital Status, Bilingualism and Functionality

In the analysis of the variables sex, marital status and 
bilingualism regarding functionality, the only significant test 
statistic related to the outcome variable was marital status  
(p=0.016) with 95% confidence, in this way, having a partner was 
associated with a higher functionality score. 

Clinical History Associated with the Functionality 

Regarding health history, the greatest correlation with the 
function index was ophthalmological history (, followed by risk of 

depression (, neurological (and cardiovascular history (p=0,001)
p=0,003)p=0,025) p=0,047).

Association Between Memory Performance and Daily 
Living Functionality

The components of total word identification in a first trial 
and total free recall correlate with the functionality index (Table 
2), that is, the better the processes of storage and evocation of 
information, the greater the functionality. 

Table 2: Association between memory performance and functionality.

Variable Rho de Spearman P-value

Learning and memory task with 
controlled coding (Grober and 

Buschke)
  

PE Total identification [free test 1] 0,259** 0,003

PE Total free souvenir 0,322** 0,000

PE Souvenir with total key 0,174 0,051

PE Free deferred recall 0,120 0,181

PE Deferred memory with key 0,173 0,053

**The correlation is significant at the level 0.01 (two tails). 
PE: Scalar score 

Association Between Executive Functioning and Func-
tion in the Population 

In principle, scores in times of execution () and 
p=0,001resolution () of the Tower of London correlated positively 
with the functionality index, followed by scalar scores in 
p=0,001Total movements and the total startup time, as measures 
of sequencing and resolution, respectively (Table 3).

Table 3: Association between executive functioning and daily living 
functionality.

Variable Rho de Spearman P-value

Tower of London (TOL-DX)©   

PE Total Correct movements 0,162 0,071

PE Total movements 0,221* 0,013

PE Total startup time (latency) 0,215* 0,015

PE Runtime  0,287** 0,001

PE Resolution time  0,290** 0,001
**The correlation is significant at the level 0.01 (two tails). 
*The correlation is significant at the level 0.05 (two tails). 
PE: Scalar score 

Relationship Between Individual Characteristics, 
Clinical History, Memory Performance and Executive 
Functioning With Daily Living Functionality In The 
Population 

An empirical model of the functionality index explained by 
the individual, clinical and neuropsychological variables was 
estimated, using the multiple linear regression methodology. 
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According to the model obtained, it is understood that, for 
each additional year of life, the functionality index decreases by 
0.086. 

In relation to the Tower of London test, for each point that 
increases the processing speed in the execution time of the 
problem, the functionality index is expected to increase by 0.130 
points. 

Finally, each year in which the schooling of an older adult 
increases, their functionality index is expected to increase by 
0.074 points.

Discussion

The objective of this study was to investigate the relationship 
between individual characteristics, clinical history, memory, 
executive functioning and functionality of daily life in older adults, 
a population in which functional impairment is very common, 
associated with age, demographic factors (sex, age, marital 
status) [28], cardiovascular, endocrine/metabolic, neurological, 
psychiatric, ophthalmological, respiratory diseases, among others 
[11, 12, 29]. 

The bivariate analysis found an association of functional status 
with age, years of schooling, marital status, ophthalmological, 
neurological, cardiovascular history and risk of depression, 
in addition to performance in short-term semantic memory, 
planning, sequencing and problem solving. Subsequently, when 
performing linear regression, the results showed a relationship of 
functionality with age, years of schooling (cognitive reserve), the 
PE Execution time of the Tower of London test, and the PE in total 
movements.  Therefore, it can be inferred that performance in 
executive planning, variables evaluated with the Tower of London, 
correlate positively with better performance in instrumental 
activities of daily living. 

In relation to age, the expected result was obtained according to 
the literature, an inverse correlation between both measurements: 
the older the age, the lower the functionality index [2, 30-34]. 
Age-related changes in functional status are widely described; 
in a study by Meunier, Stamatakis and Tyler [35], they found that 
as age progresses there are changes in gray and white matter, 
which implies less brain connectivity, therefore, all cognitive and 
behavioral functions such as language comprehension, working 
memory and executive function, can be altered. 

The functioning of daily life was also found to be correlated 
with years of schooling, which has been associated in previous 
studies with better performance in instrumental activities of daily 
living [9, 32, 36-39].

At the physiological level, the greater the number of neural 
connections available, the greater the protective factors available 
against the appearance of brain pathologies [38]; which has 
been associated with the concept of cognitive reserve, which 

is understood as the efficient response at the neuronal level, 
allowing the subject to optimize cognitive resources and respond 
to environmental tasks [40]. This cognitive reserve is built with 
the demands at the cognitive level experienced by the subject, 
therefore, the years of schooling, occupation, languages that the 
subject handles, create this reserve that is a strong predictor 
of performance in instrumental activities of daily living (ADL), 
therefore, the greater the cognitive reserve, the better the 
performance in this type of activities [39].

Finally, the relationship between variables of mnestic 
processes and executive functioning, and the functionality of daily 
life is a significant finding due to the importance of maintaining 
the independence of people in the performance of their day 
to day; which agrees with previous studies that conclude that 
deficits at the executive level interfere with the performance of 
ADLs,  deteriorating people’s quality of life [7, 41-44] As reported 
in the literature, deficits at the executive level are related to poor 
attentional control and less regulation of impulsive behaviors, as 
well as a low capacity for conflict resolution [45]; these executive 
deficitshave been documented to be responsible for up to 30% of 
the variance of instrumental ADLs [46]. 

According to the model of the Higher Attentional System 
(SAS), proposed by Norman and Shallice, the attentional system 
is mediated by automatic tasks or processes and processes that 
require executive control. Automatic behaviors do not require 
supervision and develop as usual. On the other hand, the processes 
that require supervision are new or unusual for the subject and in 
which there are involved processes of problem solving, which are 
analyzed and supervised by the unit that the authors denominator 
Dimidor of Conflicts, which is responsible for analyzing and 
modifying the schemes already developed in the brain that allow 
the resolution of the task in question,  In addition to creating new 
solutions that will allow greater efficiency in future situations and 
in similar conflicts. To carry out this task, the SAS is responsible for 
inhibiting automatic responses, canceling potentially distracting 
stimuli and avoiding perseverative responses based on a feedback 
and behavior monitoring mechanism [47,48]. 

Thus, it is correct to affirm that, having a deficit at the 
executive level, the SAS will not function adequately in complex 
and new situations such as those evaluated in instrumental ADLs, 
use of means of transport, medication management, management 
of economic issues, use of communication devices.

Limitations of the Study and Future Research

The main limitations of this study are related to the use of 
secondary data; For a similar study in the future, it would be 
important to be able to define inclusion/exclusion criteria outlined 
according to the research to be developed, taking into account that 
studies in the area of psychiatry and neuropsychology are affected 
by multiple variables. 
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Conclusion

The variables that were related to the functionality of daily 
life in adults in the city of Medellín were age, years of schooling 
(cognitive reserve) and the PE Execution time of the Tower of 
London test (executive planning) which explained 35.7% in the 
model.

The results corroborate the influence of these variables on the 
performance of functionality; it is pointed out the importance  of 
conducting additional studies with a representative sample that 
allows to include a greater number of variables and investigate 
new correlations. Functional assessment is essential within 
the diagnostic and therapeutic process of adult care, given the 
challenge of preventing or reducing functional decline, disabilities 
and promoting the prevention of functional impairment.
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Appendix

Appendix: Annexes required by evaluators Operationalization of variables.

V A R I -
ABLE DEFINITION N A -

TURE

M E A -
SURE-
MENT 
L E V -
EL

UNITS C AT E G O R I -
ZATION

Age Time elapsed in 
years from birth 

Quanti-
tative

R e a -
son years

Sex

Gender condi-
tion recorded in 
medical record/
form

Qualita-
tive/
Dichot-
omous

Nomi-
nal

Not appli-
cable

0. Male
1. Female

Academ-
ic level

Years of formal 
education

Quanti-
tative

R e a -
son years

Level of 
s c h o o l -
ing 

Level of school-
ing attained 

Qualita-
tive/
Political 
Science

O r d i -
nal

Not appli-
cable

0. No studies
1. Primary 
2. High school 
3. Technical/Techno-

logical
4. Superior

M a r i t a l 
status

Status of a per-
son in relation 
to a legal situa-
tion regarding 
this.
U n p a r t n e r e d 
includes: Single, 
divorced/sepa-
rated, widowed
With partner: 
Married / free 
union.

Qualita-
tive/
Political 
Science

Nomi-
nal

Not appli-
cable

0. With partner
1. Without a partner

B i l i n -
gualism

Second Lan-
guage Manage-
ment

Qualita-
tive

Nomi-
nal

Not appli-
cable

0. No
1. Yes

Smoking

Habit of con-
sumption of 
tobacco deriva-
tives
Category Does 
not include 
ex-smoker 

Qualita-
tive Nominal Not appli-

cable
0. No
1. Yes

A l c o h o l 
c o n -
s u m p -
tion

Situation of 
consumption of 
alcoholic bever-
ages

Qualita-
tive Nominal Not appli-

cable
0. No
1. Yes

Cardiovascular dis-
eases

History of cardiovascular 
diseases. It includes hy-
pertension, heart failure, 
MI, ischemic heart disease, 
arrhythmia, peripheral 
vascular disease.

Qualitative Nominal Not applicable 0. Absence
1. Presence

Endocrine diseases

History of endocrine dis-
eases. Includes DM, thy-
roid disease, Hyperlipid-
emia.

Qualitative Nominal Not applicable 0. Absence
1. Presence 

http://dx.doi.org/10.19080/PBSIJ.2023.20.556053


Psychology and Behavioral Science International Journal

How to cite:    Diana Cristina Lopez G, Daniel Londoño G, Ana Milena Gaviria G, David Andres Montoya A, Maria Estefanía Otálvaro A, et al. Relationship 
Between Memory Performance and Executive Functioning with Daily Living Functionality in Adults in the City of Medellín: An Observational Study. Psychol 
Behav Sci Int J. 2023; 21(1): 556053. DOI:  10.19080/PBSIJ.2023.20.556053

007

Psychiatric illness-
es

History of psychiatric ill-
nesses. Includes depres-
sion, anxiety, psychosis, 
drug/alcohol abuse.

Qualitative Nominal Not applicable 0. Absence
1. Presence 

Neurological Dis-
eases

History of neurological 
diseases. Includes CVD, 
ICT, epilepsy, ECT with loss 
of consciousness, head-
ache, Parkinson’s

Qualitative Nominal Not applicable 0. Absence
1. Presence 

Respiratory Dis-
eases

History of respiratory dis-
eases. Includes asthma, 
COPD

Qualitative Nominal Not applicable 0. Absence
1. Presence 

Ophthalmological 
diseases

History of ophthalmologi-
cal diseases. Includes glau-
coma and cataracts

Qualitative Nominal Not applicable
0. Absence
1. Presence 

Depression Yesavage Depression Risk 
Categories Qualitative Ordinal

0-5 normal
6-10 moderate
11-15 severe

0. Normal
1. Moderate
2. Severe

Memory: Total 
identification recall 
(free trial 1)

Performance in Grober 
and Buschke Test Memory Quantitative Interval Typical score

(EP)

Memory: Total free 
memory

Performance in Grober 
and Buschke Test Memory Quantitative Interval Typical score (PE)

Memory: Memory 
with total key

Performance in Grober 
and Buschke Test Memory Quantitative Interval Typical score

(EP)

Memory: Free de-
ferred memory 

Performance in Grober 
and Buschke Test Memory Quantitative Interval Typical score

(EP)

Memory: Deferred 
memory with key

Performance in Grober 
and Buschke Test Memory Quantitative Interval Typical score

(EP)

Executive Perfor-
mance: TOL-DX© 
Total Correct Move-
ments

Scalar score in executive 
function Tower of London 
test

Quantitative Interval Typical score
(EP)

Executive Perfor-
mance: TOL-DX© 
Total Movements

Scalar score in executive 
function Tower of London 
test

Quantitative Interval Typical score
(EP)

Executive Perfor-
mance: TOL-DX© 
Total Start Time 
(Latency)

Scalar score in executive 
function Tower of London 
test

Quantitative Interval Typical score
(EP)

Executive Perfor-
mance: TOL-DX© 
Runtime

Scalar score in executive 
function Tower of London 
test

Quantitative Interval Typical score
(EP)
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Executive Perfor-
mance: TOL-DX© 
Resolution Time

Scalar score in executive 
function Tower of London 
test

Quantitative Interval Typical score
(EP)

V . 
R e -
sult

Functionality index 
Total score on Lawton 
scale
(V. dependent)

Quantitative Interval Direct scoring (0-14)

Medical History % (n)

Alcohol Consumption  

           No 88,9 (112)

           Yes 11,1 (14)

Tobacco Use  

           No 89,7 (113)

           Yes 10,3 (13)

Cardiovascular  

No 62,7 (79)

Yes 37,3 (47)

Endocrine/Metabolic  

No 49,2 (62)

Yes 50,8 (64)

Psychiatric  

No 78,6 (99)

Yes 21,4 (27)

Neurological  

No 83,3 (105)

             Yes 16,7 (21)

Ophthalmological  

No 81,7 (103)

Yes 18,3 (23)

Respiratory  

No 89,7 (113)

Yes 10,3 (13)

Geriatric Depression Scale Score (Yesavage, 1983)  

           Normal (No risk) 89,7 (113)

Moderate Risk 7,1 (9)

Severe Risk 3,2 (4)
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