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Background: Chronic kidney disease is one of the widespread public health problems. This disease is
associated with extensive cognitive deficits, among which visual attention, psychomotor speed and
executive function can be mentioned. In most of the researches conducted in this field, the combined view
in measuring executive functions and evaluating both types of objective and subjective executive functions
has not been used, and this has hindered the acquisition of integrated knowledge in this field.

Aims: The aim of the present study was to compare objective and subjective executive functions between
chronic kidney dialysis patients and normal people.

Methods: The design of present study is causal comparative type (ex post facto) design and the population
of the present study includes all chronic kidney dialysis patients who went to Labbafinezhad Hospital and
Clinic in Tehran for treatment in 1401 and 1402. Gpower software was used to determine the sample size,
and 39 people were considered for each group, and these people were sampled in a purposeful manner and
completed the research tool, which included the Cambridge Neuropsychological Test (Cambridge
Cognition, 2012) and the deficits in executive functioning scale (Barkley, 2012), and the research data was
statistically analyzed by Multivariate analysis of variance using SPSS 21 software.

Results: The results of multivariate analysis of variance showed that there is a significant difference
between the two groups of chronic kidney dialysis patients and normal patients in terms of the objective
executive functions of visual-spatial span, the number of spatial working memory errors, problems solved
with minimum movement and average movements in hard problems. Also, there was a significant
difference between the two groups in terms of subjective executive functions of self-organization/problem
solving and self-control/inhibition (p<0.05).

Conclusion: According to the results of present study, it is suggested to pay special attention to the role
of objective executive functions and some subjective executive function in the early identification of
structural and functional brain damage in chronic Kidney dialysis patients.
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Introduction

Chronic kidney disease (CKD) is one of the
widespread public health problems. CKD is often
defined as a structural or functional abnormality of
the kidney that lasts for more than three months and
is accompanied by some kind of kidney damage or a
decrease in glomerular filtration rate (Reszke &
Szepietowski, 2018). The staging of CKD is based on
several indicators, among which the causes of the
disease, the level of glomerular filtration and the
amount of albumin in the urine can be mentioned
(Shafi & Coresh, 2019). In terms of the prevalence of
this disease, there are different percentages based on
the stage of the disease, in this regard, Hill, Fatoba, et
al. (2016) in a review study reported the overall
prevalence of chronic kidney disease as
approximately 13%, of which 11% have advanced
stages of this disease. CKD is divided into five stages
based on the amount of glomerular filtration, the fifth
stage of which is determined by reducing the amount
of glomerular filtration to less than 15 ml per minute
per 1.73 square meters of the body. The fifth stage of
this disease is known as end-stage renal disease
(ESRD), which is the most severe form of chronic
kidney disease. According to the definition of ESRD,
it refers to the irreversible reduction of kidney
function, which leads to death if dialysis or kidney
transplantation is not performed (Bond et al., 2009).
In end-stage renal disease, the failure of both kidneys
leads to the creation of waste materials (urea, toxins
and mineral salts) in the blood, hence a form of
hemodialysis, peritoneal dialysis or kidney transplant
is necessary. found (Hart & Kreutzer, 1998). The
consequences of ESRD and chronic kidney disease
are not limited to physical difficulties and diseases,
but this disease also has unpleasant psychological
consequences, which are common in most age groups
of patients, including children to the elderly, but the
elderly or middle-aged They experience more things.
In this regard, researchers have shown that 15% of
these patients have moderate psychological distress
and 11% of them have severe psychological distress
(Choi, et al., 2019). Chronic kidney patients have a
wide range of psychological problems and disorders,
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including insomnia (Tu et al., 2019), substance abuse
(Stark et al., 2019), depression, anxiety, and marital
and family problems (Cukor et al., 2007). In addition
to the mentioned psychological consequences, ERDS
is also associated with extensive cognitive deficits
(Murtaza & Dasgupta, 2021), including visual
attention (Etgen et al., 2009), psychomotor speed
(Griva et al., 2003) and executive function (Tamura
et al., 2017). The term executive function is like an
umbrella that is used for various cognitive processes
such as planning, working memory, attention,
inhibition, and self-regulation (Antchel, et al., 2014).
Executive function problems in chronic kidney
disease and ESRD patients are not just a simple
consequence of the disease, but they are related to
structural and functional brain damage (Friedman &
Robbins, 2022) and many other psychological
consequences (Viggiano, Wagner, Martino et al.,
2020); But the question is, why hasn't much attention
been paid to it so far? In response, it may be possible
to state that despite the fact that the clinical picture of
neuropsychological findings in chronic kidney
patients includes reduced cognitive speed, attention
deficit, reduced cognitive flexibility, verbal and non-
verbal memory impairment, impairment in naming
and vocabulary fluency (Koushik, et al., 2010) but
due to significant physical complaints caused by
different aspects of the disease, these cognitive
deficits are often not reported in the patient's medical
history. Also, another reason that can cause the
problems related to the executive functions of these
patients to be ignored is the limited social activities of
these patients, and hence the cognitive problems of
these patients are not observed in the social
environment (Sidel et al., 2014). Cross-sectional
studies in large statistical populations have repeatedly
shown that people with neurobiological diseases
(Rasmussen, et al., 2018) and people with low
glomerular filtration (apart from the influence of
demographic characteristics and heart disease risk
factors) are more likely to experience cognitive
problems in old age (Hailpern et al., 2007; Iliff, et al.,
2012). In addition, longitudinal studies in ESRD
patients have also shown that low glomerular
filtration rate at baseline can predict cognitive decline
(Davey et al., 2012). Despite these findings, some
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criticisms have been made to these researches, for
example, Drew et al. (2017) raise two important
criticisms. These criticisms are, respectively, 1) the
low sample size of many longitudinal studies, 2) the
use of limited cognitive tools. Regarding the second
criticism, for example, we can refer to the research of
Hailpern et al (2007), Looking at this research, it can
be seen that to measure the cognitive functions in this
study, only three indicators of digit sequence
learning, symbol and digit substitution and reaction
time were used, all three of these tasks are more
related to processing speed and attention and do not
evaluate higher level executive functions. Another
criticism that can be made to this kind of research is
the exclusive use of objective tools of executive
functions and ignoring subjective tools related to
these functions. There are two different approaches
regarding the evaluation and measurement of
cognitive deficits and especially executive functions:
the first approach is based on neuropsychological
evaluations in which the examiner evaluates the client
through cognitive tasks (objective evaluation). And
the second approach is by using rating scales that the
research participants self-evaluation to answer
questions that measure executive functions in daily
life (subjective evaluation) (Jayanti, et al., 2016).
Therefore, according to the mentioned cases, the aim
of this study was whether there is a difference
between the objective and subjective executive
functions of chronic renal dialysis patients and
normal people.

Method

The design of the current research is of a causal
comparative type (ex post facto) in which two groups
of chronic renal dialysis patients and the normal
group were compared in terms of objective and
mental executive functions. The current research
population includes all chronic renal dialysis patients
who who went to Labbafinezhad Hospital and Clinic
in Tehran for treatment in 1401-1402. Determining
the sample size was done using Gpower software
(alpha 0.05, number of groups equal to 2, small to
medium effect size 0.20 and ten dependent variables
for the multivariate variance analysis test) and based
on this, for each group 39 people was considered and
these people were sampled in a purposeful manner
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and completed the research tool, which included the
Cambridge Neuropsychological Test (CANTAB) and
the deficits in executive functioning scale, and the
research data was statistically analyzed using SPSS
21 software. Cambridge Neuropsychological Test
Automated Battery (CANTAB): This test collection
was prepared to evaluate neurocognitive performance
in various modeling studies and has various measures
to asess several neurocognitive functions and
processes, including mental and motor speed,
reasoning and planning abilities., memory and
attention, frontal, temporal, and hippocampal
disorders (Cambridge Cognition Series, 2012). This
set has 25 different tests, in this study, the Intra-Extra
Dimensional Set Shift (IED), spatial span (SSP),
spatial working memory (SWM) and Stockings of
Cambridge (SOC) tests were used for objective
executive function.

Executive function impairment scale by Barkley
(2012): designed to evaluate subjective executive
functions in non-clinical and clinical populations. The
main scale of 89 questions is a self-report instrument
that is applicable for the age range of 18 to 81 years
and answers are based on a four-point Likert scale
(never to always). The said scale includes five
subscales, which are 5 executive function of time
management (21 questions), self-
organization/problem solving (24 questions), self-
control (19 questions), self-motivation (12 questions)
and self-regulation of emotions (13 question). The
short form of this scale has 20 items, with 4 questions
for each subscale. The reliability and validity of this
instrument is reported by Barkley (2011). Kira &
Shuwiekh (2023) reported the reliability of this tool
for components between 0.78 and 0.85. Also, Sheble
(2019) reported the reliability of the entire scale with
Cronbach’s alpha internal consistency method of 0.87
and its validity was examined and confirmed with the
exploratory factor analysis method.

Results

At first, descriptive statistics of the mean and standard
deviation of the research variables are presented in
Table 1, separately from the group of chronic kidney
dialysis patients and normal people.
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Table 1. Descriptive statistics of research variables in the group of chronic kidney dialysis patients and normal people

variables

chronic kidney dialysis patients

Normal people

Components M ) sk Ku M SD sk Ku
Number of IED errors 41.33 25.00 0.724 -0.142 32.92 17.21 1.44 4.82
Visual-spatial span 5.26 1.14 0.922 1.004 6.21 0.92 0.42 -0.53
Objective executive Number of errors SWM 45.79 19.85 1.351 4.429 18.05 9.13 -0.04 -1.05
functions Solved problem with
T FEVET I 7 SO0E 6.82 1.99 -0.589 0.516 7.56 1.21 0.83 0.64
Average movesin hard SOC - g, 1453 gea5 011 693 103 007 -055
problems
Self-management of time 7.36 2.01 0.135 -0.41 7.08 181 0.24 -0.79
Subjective Se'f"’rga’;(')zlf‘/ti'r:’;/ problem 524 192 0221 -0642 567 142 080 -0.10
exe"“‘(;‘é]‘fi;‘tzc“"”s Self-control/inhibition 685 239 0752 0322 544 121 096 072
Self-motivation 6.67 1.92 0.807  -0.169 6.08 1.56 039 -0.76
Self-regulation of emotion 7.28 3.01 0.845 -0.207 6.64 1.71 0.86 -0.09

According to the values in Table 2, it can be seen that
the group of people with chronic kidney disease on
dialysis have higher average scores in most of the
research variables (except for visual-spatial span and
problems solved with minimal movement in SOC)
compared to normal people. It should be noted that
higher scores in all of these indicators, except for the
two mentioned indicators, indicate more damage to

Table 2. Between subject’s effects of objective and subjective executive functions of the group of kidney dialysis patients and normal people

executive functions. The results of the Multivariate
analysis of variance (MANOVA) and the value of the
Pillai's Trace indicate that there is a significant
difference between the two groups of chronic kidney
dialysis patients and normal patients in terms of

objective
(F=9.735, p<0.05, I)>= 0.592).

and

subjective

executive

functions

variables SS Df MS F p 1?
Number of IED errors 1379.282 1 1379.282 2.995 0.088 0.038
Visual-spatial span 17.551 1 17.551 16.308 0.001 0.177
Number of errors SWM 15009.282 1 15009.282 62.876 0.001 0.453
Solved problem with minimum movement in SOC 10.782 1 10.782 3.991 0.049 0.05
Average moves in hard SOC problems 35.674 1 35.674 33.38 0.001 0.305
Self-management of time JIRS51! 1 1.551 0.424 0.517 0.006
Self-organization/problem solving 22.615 1 22.615 7.953 0.006 0.095
Self-control/inhibition 38.782 1 38.782 10.81 0.002 0.125
Self-motivation 6.782 1 6.782 2.208 0.141 0.028
Self-regulation of emotion 8.013 b 8.013 1.339 0.251 0.017

According to the results of Table 2, there are
significant differences between the two groups of
chronic renal dialysis patients and normal patients in
terms of the objective executive functions of visual-
spatial span (F=16.308, p<0.05, 1)>=0.177), the
number of SWM errors (F=62.872, p<0.05,
11=0.453), problems solved with minimum
movement (F=3.991, p<0.05, 1)>=0.05) and average
moves in SOC hard problems (F=33.38, p<0.05,
112=0.305). In the same way, according to the results
of Table 2, there are significant differences between
two groups of chronic kidney dialysis patients and
normal patients in terms of subjective executive
functions of self-organization/problem solving
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(F=7.953, p<0.05, 1)?>=0.095) and self-control/
Inhibition (F=10.81, p<0.05, 1)?>=0.125).

Conclusion

In the present study, which was conducted with the
aim of determining the difference between the group
of chronic kidney dialysis patients and normal
patients in terms of objective and subjective executive
functions, it was shown that among the objective
executive functions, there is a significant difference
between the two groups of chronic kidney dialysis
patients and normal people in terms of visual-spatial
span, visual working memory and problem solving.
These findings were in line with the results of
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Murtaza & Dasgupta (2021) and Vigino et al. (2020),
which showed that chronic kidney disease was
associated with a higher risk of cognitive problems.
These researchers considered both vascular and
metabolic factors to contribute to the cognitive
problems of people with chronic kidney disease. In
explaining these findings, Viggiano et al. (2020) state
that patients with CKD are at increased risk
(compared to the general population) for dementia
and mild cognitive impairment (MCI), characterized
by deficits in executive functions, memory and
Attention is specified. Another explanation that can
be provided for the significance of the difference in
objective executive functions between the group of
chronic kidney dialysis patients and normal people is
B-amyloid theory. The glymphatic or paravascular
system is a waste clearance system in the CNS that is
formed by astroglial cells (a type of cell that lines the
entire cerebral vasculature) that efficiently removes
soluble proteins and various metabolites from the
CNS and is responsible for about 60% of - amyloid
clearance (Leif et al., 2012). On the other hand, in the
present study, it was also shown that among
subjective executive functions, only in terms of
inhibition and problem-solving variables, there is a
difference between the group of chronic kidney
dialysis patients and normal patients, and in terms of
the three functions of time management, self-
motivation, and emotion regulation, there is no
significant difference between two groups. These
findings were in some way aligned with the findings
of Al-Hamed, (2019), who showed that there is no
significant difference between the group with chronic
kidney disease and the normal group in terms of the
three subscales of subjective executive functions of
behavioral regulation, metacognition index and the
total score of executive functions. On the other hand,
in explaining the significance of the difference

Vol. 22, No. 129, 2023

between the two groups in the variables of inhibition
and problem-solving variables, the research of
Meltzer et al. (2017) can be used. These researchers
showed that among the mental executive functions,
the two functions of problem solving and working
memory have the most relationship with the objective
executive functions (solving the problem in the
Tower of London) and perhaps this has caused a
significant difference between the two groups. Most
mental executive functions do not have a strong
correlation with brain functions and structures
(Brown et al., 2021) and therefore are not sensitive to
brain damage, and this issue can partly explain the
lack of significant differences between the studied
groups in the variables of time management, self-
motivation and emotion regulation.
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