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The present study was a cross-sectional investigation carried out on elderly
patients under chronic hemodialysis who referred to Firoozabadi Hospital
during 2019- 2020. The study population was 80 patients = 60 years. The
patients’ cognitive status was determined using MMSE and MOCA tools. The
mean age of the candidate patients was 71.71 + 6.28 years old. Cognitive
function was assessed by MMSE and MoCA tests and the mean score of the
MMSE test was 20.05 + 3.50 with the highest score being 26 and the lowest
score being 12. Based on the results, these patients were divided into three
groups with normal cognitive function, mild cognitive impairment, and severe
cognitive impairment. According to the results of the MMSE test, 19 patients
(23.75%) had a normal cognitive function and 45 patients (56.25%) had
impairment. In other words, the older patients, the lower level of education,
the longer duration of hemodialysis, and the patients with a history of
diabetes were more susceptible to cognitive impairment. Subsequently, there
was a positive correlation between the levels of BUN, creatinine, uric acid, and
PTH, which means that the higher level of these variables in patients was
related to the higher risk of cognitive impairment. The findings of the present
investigation revealed that the cognitive function and the studied variables
including age, level of education, history of diabetes, hemodialysis duration,
BUN, Creatinine, Uric Acid, PTH, Sodium, and Kt/V had a significant difference
in patients undergoing hemodialysis.
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Introduction

Based on a comparison of the world aging
distribution map in 2015 and 2050, we have
found that Iran will change from a young country
to a definitive aging country in just the next 30
years [1-3]. In other words, while in 2020, the
elderly over 60 years old constituted only 10% of
the population of Iran, but as a result of the rapid
phenomenon of population aging, in 2050 about
33% of the total population of the country will be
elderly [4]. Despite the fact that Iran has not yet
followed the path of technological progress and
economic dynamism, it will lose a significant
percentage of its population in the work and
production cycle. In the present age, it is not a
secret to any demographer and analytical thinker
that population in all quantitative and qualitative
dimensions is one of the most decisive and
strategic strategic components
authority and continuity of civilization [5-7].
Attempts are made to increase the population
and promote the pattern of childbearing, and in
about 75% of the countries of the world, there
are targeted programs to maintain the internal
authority of the population and the continuation
of a sustainable population [8-10]. It is also clear
that changes in demographic structures in any
society can be the source of many economic,
social, cultural, family and security developments,
as the experience of the West confirms.
Population is quantitatively and qualitatively
effective in all components of national security of
societies; therefore, today in the
prestigious international universities, the chair of
population-based security studies has been
established. Pattern of population density and
geographical distribution, age composition and
population structure, ethnic and religious ratio in
different cities, centralization,
internal and external migration, presence of
foreign immigrants and age composition of
military and law enforcement forces are among
the categories that are strategic concepts of
population, interwined with National security.
The population
security is a two-way relationship, but the role
and impact of demographic change in security
issues will be much more important and tangible.
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relationship between and

Unmanaged changes in demographic structures
have the potential to create cultural, sexual,
family, etc. revolutions by affecting social,
economic, and lifestyle phenomena, and these
phenomena directly determinants of
variables affecting national security [11-13]. In
the current situation, the security threats that
will arise due to falling fertility rates and Iran's
entry into the population crisis are very serious
and it is necessary for the country's security
experts and officials to work together with a
group of demographers and demographers of all
patterns to predict the interaction of population
and security [14-16]. Population aging is one of
the most important social developments of the
21st century. In other words, aging is an
important and stage of human
development, in which the needs of the elderly
should be considered to improve their health and
life quality [17-19]. According to a demographic
index, more than 12% of the total population is
60 years and older which is considered the
elderly population [20]. The United Nations
(U.N.) estimates that the world's elderly
population will reach 1.2 billion in 2025.
Moreover, the growth rate of people = 80 years is
higher than other ages, so that the number of
these population groups will increase from 143
million in 2019 to 426 million in 2050 [21].

According to the U.N. reports on 2019 that have
published in UN site, nowadays, a large number
of developed countries are an aging population.
In the following, ountries are on the verge of
entering an aging population, and a few countries
have a young population [22]. In other words, the
phenomenon of population aging is a pervasive
phenomenon that will affect all countries with
intensity and weakness. Although aging is
developing rapidly in the developed regions of
the world, less developed regions will experience
this phenomenon faster and in a shorter period.
Iran, as a developing country, will have faced the

are

sensitive

phenomenon of the aging population by 2030,
there will be an explosion of aging, which is 25-
30% of the country's population aged 50 and
older. In this regard, according to the statistics of
the Civil Registration Organization, the growth
rate of the Iran population over 60 years old
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(2011-2050) is predicted to be more than 26%-
33% of the population [25-27].

Chronic kidney disease (CKD) is a progressive
and irreversible deterioration of renal function
that lasts for three months or more [28-30]. The
classification of this
glomerular filtration rate (GFR) and is divided
into five stages, accordingly. In the first stage of
the disease, the patient's GFR is normal or slightly
increased (GFR = 90 ml/min) and the patient may
also have hematuria or proteinuria. In the second
stage, GFR is reduced (GFR = 89-60 ml/min).
During the third stage, the GFR reaches 30-59
ml/min. GFR in the fourth stage is 15-29 ml/min.
In the fifth stage, GFR is < 15 ml/min that is
considered as the final stage of kidney disease
(ESRD). In this stage, the kidneys lose their ability
to maintain water/electrolyte balance, resulting
in uremia, with a very poor prognosis for the
patient [31]. Due to the annual growth of
approximately 5-6% of ESRD patients in the
world compared with the population growth in
the world, this disease is one of the major
therapeutic problems in all countries of the
world. In Iran, the average prevalence of ESRD is
higher than the global average (680 people per
million) [32]. The global growth forecast for
dialysis patients by 2020 shows that the
population of these patients will reach 4 million
[33].

To prevent uremia and its complications, ESRD
patients need one of the kidney replacements
therapies  (RRT) including
transplantation. The availability of these two
methods, the quality of dialysis, and how to
support patients’ post kidney transplantation are
entirely dependent on the socio-economic
structure and health care facilities in the
community. In Iran, due to problems of access to
the transplanted kidney, until the transplant, all
patients treated with dialysis.
Hemodialysis treatment of CKD, in addition to

disease is based on

dialysis  or

will be

imposing high costs on society, causes many
physical/mental problems for patients [34-36].
Recent studies have reported a prevalence of
ESRD  patients
undergoing hemodialysis between 30 and 60%,

cognitive  impairment in

which is at least twice as high as in age-adjusted
control groups [37].

Epidemiological findings suggest that people with
CKD at all stages have a higher risk of developing
cognitive impairment and dementia. This risk is
mainly explained by the high prevalence of
events, but
mechanisms, including direct damage to neurons
by uremic toxins, are also effective. Cognitive
impairment in CKD is not limited to stage 5
patients. The
reported CKD occurrence in the early stages.
However, the pattern of cognitive impairment in
CKD patients with a GFR < 30 is different from
other CKD groups. Especially, the attention,
executive function, and latency were higher [38].
Taken together, due to the high prevalence of
cognitive disorders in ESRD patients, undergoing
hemodialysis and its negative impacts on the life
quality, recognizing the factors affecting cognitive
disorders, its timely diagnosis, and treatment in
dialysis wards are the fundamental parameters.
Therefore, the present paper aimed to determine
the prevalence of disorder in
hemodialysis patients and identify the factors
affecting it in Firoozabadi Hospital [39].

vascular and ischemic other

cross-sectional studies have

cognitive

Importance and necessity

The progressive the elderly
population, especially in developing countries,
has led to more attention being paid to the health
of this sensitive age group. Accordingly, as life
expectancy in societies increases, policies and
practical programs should be adopted to
maintain and promote their physical and mental
health. During the last two decades, the number
of elderly people with chronic kidney disease has
increased
country, and the age pattern of this disease has
tended towards aging. About 40% of patients on
dialysis are over 65 years old. The growing
number of chronic kidney diseases in the elderly
population led to March 13, 2014 being
designated as "World Kidney Day and Chronic
Kidney Disease in the Elderly" to highlight the
importance of aging and the possibility of

increase in

in most countries, including our

developing chronic kidney disease [40]. And if
people do not pay attention to the health of their
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kidneys, especially in people over 50, in the
coming years, we will see a dramatic increase in
the number of patients with chronic kidney
disease [41-44]. Studies show that hemodialysis
patients are at risk for cognitive impairment and
the prevalence of cognitive impairment in ESRD
patients undergoing hemodialysis is reported to
be between 30-60%. The prevalence of cognitive
impairment and dementia in patients with end-
stage renal disease is twice as high as in the
elderly who do not have chronic renal failure.
Cognitive impairment in these patients is not
limited to stage 5 disease and may occur in the
early stages of the disease [42-44]. Early
detection of cognitive disorders and timely
treatment in the early stages of the disease can
largely prevent possible consequences by slowing
its progression, reducing treatment costs, and
reducing the pressure and burden of the disease
on others. Also, due to the fact that in previous
studies, hemodialysis elderly people have
received less attention and studies in this field
are few and less attention has been paid to the
problems of this sensitive group, while this age
group is increasing day by day. It is increasing in
our country; therefore, this study was conducted
to determine the prevalence of cognitive
disorders in the elderly on hemodialysis and to
identify the factors affecting it [45].

Material and methods

The present investigation is of a cross-sectional
design. The study was conducted on the elderly
patients undergoing chronic hemodialysis who
referred to Firoozabadi Hospital in 2019-2020.
The sample of the study included 80 patients
selected randomly and entered the study with
informed consent. The inclusion criteria were: 1.
The patients' age was 2 60 years old; 2. CKD
diagnosis was performed by a nephrologist; 3.
The patient should be on hemodialysis for at least
3 months. Patients with a definitive diagnosis of
dementia, debilitating neurological/orthopedic
diseases, and depression based on GDS criteria
were exclusion criteria items. After providing
adequate explanations
participants,
Demographic information of patients included
age, gender, body mass index (BMI), history of

and training to the
consent forms were provided.

smoking/alcohol. Besides, the medical history
information such as CKD-associated diseases (e.g.
diabetes, hypertension) as well as variables
related to patients’ hemodialysis including
duration of dialysis, blood pressure of patients
before and after dialysis was gathered. The
laboratory parameters including hemoglobin,
renal and hepatic function tests, lipid profile,
mineral metabolism, albumin, serum electrolytes,
TSH, PTH, Kt/V were measured in candidate
patients. Patients' cognitive status was assessed
with MMSE and Montreal cognitive assessment
(MoCA) tools. MMSE is an acceptable tool for
dementia screening, and since it is less valid for
MCI and has a sensitivity of 18%, MoCA as a
better tool for MCI screening was also used. The
cognitive domains of attention, focus, executive
function, language,
computation, and orientation were checked. A
MoCA score of less than 26 indicated the
cognitive impairment and higher than or equal to
26 is normal. It is necessary to mention that the
cognitive function significantly worsens during
the dialysis session. As a result, the best time to
perform a cognitive test was before dialysis or
the day after dialysis [46].

visual-spatial, memory,

Statistical analysis

The data of the current study were analyzed
employing SPSS  software 22).
Accordingly, the number and percentage of
studied variants were calculated and reported
using multiple regression analysis (e.g. T-test,
Mann-Whitney, and Friedman test). Statistically,
P < 0.05 was considered a significant difference.

(version

Result and Dissection

According to MMSE test results, patients were
divided into three groups with normal cognitive
function, mild and severe cognitive impairment.
19 patients (23.75%) had a normal cognitive
function, 45 patients (56.25%) had mild cognitive
impairment, and 16 people (20%) had severe
cognitive impairment. Furthermore, the mean of
cognitive score was 20.05 % * 3.5 among the
patients (minimum: 12% #* 3.5 and maximum:
26% * 3.5).

In addition to the MMSE test, the MoCA
assessment was carried out in which, the 8
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cognitive domains were assessed through a
variety of skills including short-term memory
(delayed recall), skills (cube
drawing, clock drawing), executive functions
(following numbers and letters, speech, and
abstraction), attention, focus, working memory
(omission, subtraction, counting capacity),
language (naming, repetition), and awareness of
time and place. Compared with MMSE, the MoCA
test was more sensitive and complicated. Of
course, it should be noted that many of the
questions in this test were highly dependent on
education. Since the literacy rate in 34 patients
(42.5%) of candidate patients was 5 classes, it
was not possible to perform the MoCA test in all
members of the study population. The results of
this test revealed that the mean cognitive score
was 2194 % + 3.09 among the patients
(minimum: 18% # 3.5 and maximum: 26% * 3.5)
(Figure 1).

visual-spatial
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26 > score 26 = score
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Figure 1: Relative frequency distribution of patients
based on cognitive function according to MoCA test
results

In terms of age frequency distribution, the
highest frequency was in the age group of 84
years old. The minimum age of patients was 60
and the maximum age was 84 years old. The
mean age of candidate patients was 71.71 + 6.28
years old (Table 1). According to the findings of
the current study, there was a significant
difference between the ages of patients (P <
0.001) (Table 1).

Table 1: Frequency distribution of age in the studied patients

Age (year) Total
<70 70-80 >80
Cognitive dysfunctions Severe 4 7 5 16
Mild 16 21 8 45
Normal 12 5 2 19
Total 32 33 15 80
According to the findings of the current study, groups (Table 3). Subsequently, the mean

there was no significant difference between the
genders of patients (Table 2).

The mean of BMI in the patients was 27.27 * 3.88
(minimum: 19% # 3.8 and maximum: 36% * 3.5)
that there was no significant difference between

education level in the patients was 7.32 * 2.41
(minimum: 5% #* 2.41 and maximum: 12% #*
2.41) that there was a significant difference
between groups (P < 0.001) (Table 4).

Table 2: Frequency distribution of gender in the studied patients

Gender Total
Female Male

Cognitive dysfunctions Severe 8 8 16

Mild 19 26 45

Normal 10 9 19

Total 43 80

Table 3: Frequency distribution of BMI in the studied patients
BMI (kg/m?2) Total
<25 25-30 >30

Cognitive dysfunctions Severe 8 7 1 16
Mild 10 24 11 45
Normal 8 8 3 19
Total 39 15 80
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Table 4: Frequency distribution of education level in the studied patients

Education level (year) Total
5 6-10 >10
Cognitive dysfunctions Severe 11 4 1 16
Mild 23 19 3 45
Normal 0 11 8 19
Total 34 12 80

difference between groups (alcohol: Table 6)
(smoking: Table 5).

Concerning smoking and alcohol consumption,
the results indicated that there was no significant

Table 5: Frequency distribution of smoking in the studied patients

Smoking Total
No Yes
Cognitive dysfunctions Severe 9 7 16
Mild 24 21 45
Normal 10 9 19
Total 37 80
Table 6: Frequency distribution of alcohol consumption in the studied patients
Alcohol Total
No Yes
Cognitive dysfunctions Severe 14 2 16
Mild 35 10 45
Normal 17 2 19
Total 66 14 80
About life situations, there was no significant
difference between groups (Table 7).
Table 7: Frequency distribution of life situation in the studied patients
Life situation Total
Retirem Single With
ent family
home
Cognitive dysfunctions Severe 3 6 7 16
Mild 8 8 29 45
Normal 2 5 12 19
Total 19 48 80
Table 8 the frequency distribution of diabetes
among candidate patients in which there was a
significant difference between groups (P < 0.05).
Table 8: Frequency distribution of diabetes in the studied patients
diabetes Total
No Yes
Cognitive dysfunctions Severe 3 13 16
Mild 18 27 45
Normal 11 8 19
Total 48 80

there was no significant difference between
groups (data not shown). In contrast, the mean of
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hemodialysis duration in the patients was 46.33 +
16.62 (minimum:8 + 16.62 and maximum: 89 +
16.62) that there was a significant difference
between groups (P < 0.01) (Table 9). Moreover,
the mean of BUN serum level in the patients was

47.63 + 12.69 (minimum: 30 * 12.69 and
maximum: 85 + 12.69) that there was a

significant difference between groups (P < 0.05)
(Table 10).

Table 9: Frequency distribution of hemodialysis duration in the studied patients

Hemodialysis duration (month) Total
<30 30-50 >50
Cognitive dysfunctions Severe 3 5 8 16
Mild 9 17 19 45
Normal 7 8 4 19
Total 30 31 80
Table 10: Frequency distribution of BUN in the studied patients
BUN (mg/dl)
<40 40-60 >60 Total
Cognitive dysfunctions Severe 2 9 5 16
Mild 15 23 7 45
Normal 9 7 3 19
Total 39 15 80

According to the obtained results of creatinine
serum level, its mean in the patients was 4.03
1.15 (minimum: 2.1 * 1.15 and maximum: 7.9
1.15) that there was a significant difference
between groups (P < 0.01) (Table 11). Besides,

+
+

the mean of Kt/V was 1.09 * 0.28 (minimum: 0.5
+ 0.28 and maximum: 2.1 + 0.28) that there was a
significant difference between groups (P < 0.01)
(Table 12).

Table 11: Frequency distribution of creatinine serum level in the studied patients

Ferritin (ng/dl) Total
<50 50-80 >80
Cognitive dysfunctions Severe 9 5 2 16
Mild 11 22 12 45
Normal 3 11 5 19
Total 23 38 19 80
Table 12: Frequency distribution of Kt/V serum level in the studied patients
Kt/V
Kt /V<1.2 1.2 =Kt /V
Cognitive dysfunctions Severe 10 6 16
Mild 26 19 45
Normal 9 10 19
Total 35 80
About other Ilaboratory factors, including results are presented in Tables 13-16,
Hemoglobin, ferritin, AST, and ALT, there was no  respectively.
significant difference between groups. The
Table 13: Frequency distribution of Hemoglobin serum level in the studied patients
Hemoglobin (gr/dl) Total
<10 10-11 >11
Cognitive dysfunctions Severe 4 9 3 16
Mild 7 20 18 45
Normal 2 8 9 19
Total 37 30 80
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Table 14: Frequency distribution of Ferritin serum level in the studied patients

Ferritin (ng/dl)
<50 50-80 >80
Cognitive dysfunctions Severe 9 5 2 16
Mild 11 22 12 45
Normal 3 11 5 19
Total 38 19 80
Table 15: Frequency distribution of AST serum level in the studied patients
AST (IU/Lit) Total
<40 40-80 >80
Cognitive dysfunctions Severe 11 4 1 16
Mild 30 13 2 45
Normal 11 7 1 19
Total 24 4 80
Table 16: Frequency distribution of ALT serum level in the studied patients
ALT (IU/Lit) Total
<40 40-80 >80
Cognitive dysfunctions Severe 10 5 1 16
Mild 29 13 3 45
Normal 12 6 1 19
Total 51 24 5 80
Subsequently, between studied groups, there was
a significant difference in acid uric serum level (P
< 0.01). More data are presented in Table 17.
Table 17. Frequency distribution of Acid uric serum level in the studied patients
Acid uric (mg/dl) Total
<6.5 6.5-8.5 >8.5
Cognitive dysfunctions Severe 4 3 9 16
Mild 17 19 9 45
Normal 13 4 2 19
Total 26 20 80

Comparison of the results related to the factor
serum levels such as Triglyceride, Cholesterol,

LDL, HDL, Phosphorus, and Calcium determined
that there was no statistical difference between
Table 18: Frequency distribution of Triglyceride serum level in the studied patients

groups. The relevant Tables of mentioned factors
are shown below (Tables 18-22, respectively).

Triglyceride (mg/dl) Total
<150 150-250 >250
Cognitive dysfunctions Severe 2 12 2 16
Mild 7 31 7 45
Normal 2 14 3 19
Total 57 12 80
Table 19: Frequency distribution of Cholesterol serum level in the studied patients
Cholesterol (mg/dl) Total
<150 150-250 >250
Cognitive dysfunctions Severe 3 11 2 16
Mild 6 32 7 45
Normal 2 14 3 19
Total 57 12 80
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Table 19: Frequency distribution of LDL serum level in the studied patients

LDL (mg/dl) Total
<100 100-150 >150
Cognitive dysfunctions Severe 2 12 2 16
Mild 11 27 7 45
Normal 3 13 3 19
Total 52 12 80
Table 20. Frequency distribution of LDL serum level in the studied patients
HDL (mg/dl) Total
<40 40-50 >50
Cognitive dysfunctions Severe 3 9 4 16
Mild 5 33 7 45
Normal 2 12 5 19
Total 54 16 80
Table 21: Frequency distribution of Calcium serum level in the studied patients
(mg/dl) Calcium Total
<8.5 8.5-10.5 >10.5
Cognitive dysfunctions Severe 5 9 2 16
Mild 7 33 5 45
Normal 3 14 2 19
Total 56 9 80
Table 22. Frequency distribution of Phosphorus serum level in the studied patients
Phosphorus(mg/dl) Total
<3.5 3.5-55 >5.5
Cognitive dysfunctions Severe 1 7 8 16
Mild 3 26 16 45
Normal 1 9 9 19
Total 42 33 80
The serum levels of Potassium (Table 23), TSH
(Table 24), and albumin (Table 25) had no
statistical difference.
Table 23: Frequency distribution of Sodium serum level in the studied patients
Sodium (megq/lit) Total
<135 135-145 >145
Cognitive dysfunctions Severe 5 10 1 16
Mild 16 27 2 45
Normal 3 15 1 19
Total 24 52 4 80
Table 24: Frequency distribution of Potassium serum level in the studied patients
Potassium (meq/lit) Total
<3.5 3.5-5.5 >5.5
Cognitive dysfunctions Severe 1 13 2 16
Mild 3 39 3 45
Normal 1 15 3 19
Total 67 8 80
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Table 25: Frequency distribution of TSH serum level in the studied patients

TSH (micIU/ml) Total
<0.5 0.5-5 >5

Cognitive dysfunctions Severe 2 11 3 16

Mild 6 34 5 45

Normal 2 15 2 19

Total 60 10 80

Table 26: Frequency distribution of Albumin serum level in the studied patients
Albumin (g/dl) Total
<3.5 3.5-55 >5.5
Cognitive dysfunctions Severe 5 10 1 16
Mild 11 31 3 45
Normal 6 12 1 19
Total 53 5 80
Table 27. Frequency distribution of Albumin serum level in the studied patients
Albumin (g/dl) Total
<3.5 3.5-5.5 >5.5
Cognitive dysfunctions Severe 5 10 1 16
Mild 11 31 3 45
Normal 6 12 1 19
Total 53 5 80
The prevalence of cognitive disorders in Language (Table 29), and Copying (Table 30), but

candidate patients was significantly higher in the

not in Registration and Recall (Table 31).
areas of Orientation, Attention (Table 28),
Table 28: Frequency distribution of Attention & Calculation in the studied patients

Attention & Calculation (score) Total
<3 3-5

Cognitive dysfunctions Severe 16 0 16

Mild 40 5 45

Normal 11 8 19

Total 13 80

Table 29: Frequency distribution of Language in the studied patients
Language (Score) Total
<4 4-6 >6
Cogpnitive dysfunctions Severe 6 9 1 16
Mild 4 23 18 45
Normal 0 2 17 19
Total 34 36 80
Table 30: Frequency distribution of Copying in the studied patients
Copying (score) Total
0 1

Cognitive dysfunctions Severe 11 5 16
Mild 10 35 45
Normal 1 18 19
Total 58 80
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Table 31: Frequency distribution of Registration & Recall in the studied patients

Registration & Recall Total
(score)
<4 4-6
Cognitive dysfunctions Severe 4 12 16
Mild 4 41 45
Normal 3 16 19
Total 69 | 80

To determine the prevalence of cognitive
disorder and identify the factors affecting it, the
present investigation was implemented on 80
elderly hemodialysis patients. Cognitive function
in these patients was assessed by MMSE and
MoCA tests.

In a study conducted by Dutra et al., the aim was
to evaluate the cognitive impairment and related
factors in the patients with chronic renal failure
undergoing hemodialysis. The results exhibited
that older patients, lower education, and longer
hemodialysis were more susceptible to develop
cognitive impairment [47]. In this investigation,
the prevalence of cognitive impairment in elderly
CDK patients was 44% and there was a
significant relationship between cognitive
function and education level, economic, and
social status. Besides, a negative relationship
between the duration of hemodialysis and
cognitive function in these patients was
reported. At the end of this study, it was
manifested significant
difference between patients' cognitive function
with gender, marital status, religion, and job
status [48]. In the line with these findings, the
results of the current survey showed that there
was a significant relationship between cognitive
function and the studied variables, e.g. age,
education, history of diabetes, duration of
hemodialysis, BUN, Creatinine, Uric Acid, PTH,
Sodium, and Kt/V, in hemodialysis patients. In
other words, the older the patients, lower level of
education, longer duration of hemodialysis, and
patients with a history of diabetes, were more
prone to cognitive impairment. Subsequently,
there was a positive relationship between the
levels of BUN, Creatinine, Uric Acid, and PTH,
which means that the higher level of these

that there was no

variables increased the
impairment in the candidate patients. In
contrast, there was an inverse relationship

risk of cognitive

between cognitive function and the level of
sodium, which means that the patients with
hyponatremia were more prone to cognitive
impairment. The other results revealed that
inadequate hemodialysis (Kt/ V < 1/2) was
higher in patients with cognitive disorders than

patients with normal cognitive function.
Moreover, Linda Shavit proved that there was a
powerful relationship between cognitive

function and hyponatremia in these patients
[49].

Based on the results of the present study, there
was no significant difference between the
cognitive function and the studied variables, i.e.
gender, BMI, smoking, alcohol consumption,
history of hypertension, SBP, and DBP before and
after dialysis, in hemodialysis patients. Also,
there was no significant relationship between
cognitive function in these patients with the
studied laboratory variables, e.g. Hemoglobin,
Ferritin, AST, ALT, Triglyceride, Cholesterol, LDL,
HDL, Calcium, Phosphorus, Potassium, TSH, and
Albumin. To investigate hemodynamic changes
during dialysis and its effect on cognitive
disorders, Wolfgram et al. (2016) established
that there was no significant relationship
between the cognitive function of patients
undergoing chronic hemodialysis and changes in
blood pressure during dialysis [50]. These
findings are consistent with the results of the
current survey [48].

The results of the present investigation indicated
that the prevalence of cognitive disorders in
patients undergoing chronic hemodialysis was
higher in certain areas, e.g. orientation, attention
and calculation, language, copying, which there
was a significant difference between patients
with normal cognitive function and patients with
cognitive impairment in these areas. However, in
the field of registration and recall, there was no
significant difference between these two groups.
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Post et al,, evaluated the cognitive impairment in
hemodialysis patients. The results showed that
the prevalence of cognitive impairment in
patients undergoing hemodialysis was higher in
the areas of concentration, processing speed,
executive function, and language compared with
the control group. Nevertheless, in the field of
memory, there was no significant difference
between patients undergoing chronic
hemodialysis with the control group [47]. The
results of this examination are in line with the
findings of the present study.

Conclusion

The results of the present investigation revealed
that the cognitive function and the studied
variables including age, level of education,
history of diabetes, hemodialysis duration, BUN,
Creatinine, Uric Acid, PTH, Sodium, and Kt/V had
a significant difference in patients undergoing
hemodialysis. Likewise, the prevalence of
cognitive disorders in candidate patients was
higher in the areas of orientation, attention,
language, and copying.

Funding

This research did not receive any specific grant
from funding agencies in the public, commercial,
or not-for-profit sectors.

Authors' contributions

All authors contributed toward data analysis,
drafting and revising the paper and agreed to be
responsible for all the aspects of this work.

Conflict of Interest
We have no conflicts of interest to disclose.

References

[1].Kalroozi F., Mohammadi N. Ashghali
Farahani M., Haghighi Aski B., Manafi Anar A, J.
Edu. Health Promot., 2020, 9:364 [Crossref],
[Google Scholar], [Publisher]

[2]. Sharif A.S., Otukesh H., Hekmat S., Sakhaei M.,
Pediatr. Nephrol, 2021, 36:1803 [Crossref],
[Google Scholar], [Publisher]

[3]. Kiarsipour N., Borhani F., Esmaeili R., Zayeri
F.,, Ann. Trop. Med. Public Health, 2017, 10:861
[Google Scholar], [Publisher]

[4]- Samimi A., Samimi M., J. Eng. Ind. Res. 2021,
2:1 [Crossref], [Google Scholar], [Publisher]
[5].Ibrahim E.A., J. Nephropharmacol, 2020,
9:e10 [Crossref], [Google Scholar], [Publisher]
[6].Givi F., Esmaeili R, Mojab F. Nasiri M,
Shadnoush M., Koomesh, 2019, 21:254 [Google
Scholar], [Publisher]

[7]. Estebsari F., Dastoorpoor M., Khalifehkandi
Z.R., Esmaeili R.,, Aghababaeian H., Curr. Aging
Sci.,, 2020, 13:4 [Crossref], [Google Scholar],
[Publisher]

[8]. Sanaati F. Samadaee Gelehkolaee K,
Taghizadeh Z. Zamani Hajiabadi 1., J. Prev.
Epidemiol, 2019, 4:e23 [Crossref], [Google
Scholar], [Publisher]

[9]. Ghorbani S., Dana A. Christodoulides E.,
Biomed. Human Kinet., 2020, 12:69 [Crossref],
[Google Scholar], [Publisher]

[10].Lotfian S. Farmanara H. Naderi N,
Solaymani-Dodran M., Shekarchizadeh M., J. Prev.

Epidemiol, 2019, 4:e09 [Crossref], [Google
Scholar], [Publisher]
[11].Mirbolouk F., Baharvand F. Salari A,

Shakiba M. Moayerifar M., Gholipour M,
Immunopathol Persa, 2020, 6:e12 [Crossref],
[Google Scholar], [Publisher]

[12].Seyyedrezaei S.H., Khajeaflaton S., Ghorbani
S., Dana A, Int. ]. Pediatr., 2021,9:12775
[Crossref], [Google Scholar], [Publisher]
[13].Bahadoram M., Labaykee S., Lakkakula
B.V.K.S.,, Keikhaei B., Nekouei Shahraki M,
Mohammadi Jouabadi S., Onuigbo M., Ahmadizar
S., Mahmoudian-Sani M.R., Peymani P., J. Prev.
Epidemiol, 2021, 6:e08 [Crossref],
Scholar], [Publisher]

[14].Mohammadi M., Esmaeili R., Fani M., J. Adv.
Pharm. Educ. Res., 2019, 9:111 [Google Scholar],
[Publisher]

[15].Bozorgian A., J. Eng. Ind. Res. 2020, 1:1
[Crossref], [Google Scholar], [Publisher]
[16].Sardari M., Esmaeili R, Ravesh N.N., Nasiri
M., J. Adv. Pharm. Educ. Res, 2019, 9:145 [Google
Scholar], [Publisher]

[17].Hajalimohammadi M., Esmaeili R., Zandi M,,
Zadeh B.P., Medico-Legal Update, 2020, 20:262
[Crossref], [Google Scholar], [Publisher]
[18].Azadmehr F. ESmaeili R, Farahani Z.B,
Arabborzu Z., J. Adv. Pharm. Educ. Res., 2018, 8:1
[Google Scholar], [Publisher]

[Google

657 |Page


https://doi.org/10.4103/jehp.jehp_493_20
https://sg.docs.wps.com/l/sIASz8Lcfx9fHigY
https://sg.docs.wps.com/l/sIASz8Lcfx9fHigY
https://doi.org/10.1007/s00467-020-04904-w
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Determination+of+the+value+of+albumin%2C+anti-thrombin+III%2C+fibrinogen+and+D-dimer+factors+in+the+diagnosis+of+asymptomatic+pulmonary+embolism+in+patients+with+nephrotic+syndrome&btnG=
https://link.springer.com/article/10.1007/s00467-020-04904-w#citeas
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+correlation+of+aging+perceptions+and+life+satisfaction+in+Iranian+older+adults&btnG=
https://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=17556783&AN=125851249&h=fq6jvhxsIrdoSnPBkp3yPCycD%2fPfBOSnmqNxwMqA2CsNDw5YmopiKvw%2fg0UJgAaJLdg1UydGJGXEIUbgiPSfYA%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d17556783%26AN%3d125851249
http://dx.doi.org/10.22034/jeires.2021.120228
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Investigating+the+Strategic+Concept+of+Risk+Management+in+the+Stock+Market+and+Investing&btnG=
http://www.jeires.com/article_120228.html
http://dx.doi.org/10.15171/npj.2020.10
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dialysis+dose+in+end-stage+renal+disease+patients+undergoing+regular+hemodialysis+at+Ibn-Sena+and+Al-Nao+hospitals+in+Sudan.+&btnG=
https://jnephropharmacology.com/Article/npj-1296
https://rsf.research.ac.ir/Index.php?itemId=4203
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+aromatherapy+using+lavender+on+the+quality+of+sleep+of+hospitalized+elderly&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+aromatherapy+using+lavender+on+the+quality+of+sleep+of+hospitalized+elderly&btnG=
https://www.cabdirect.org/globalhealth/abstract/20193258158
https://rsf.research.ac.ir/Index.php?itemId=1548
https://rsf.research.ac.ir/Index.php?itemId=1548
http://dx.doi.org/10.2174/1874609812666191023130117
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=F.+Estebsari%2C+M.+Dastoorpoor%2C+Z.R.+Khalifehkandi%2C+R.+Esmaeili%2C+H.+Aghababaeian%2C+The+concept+of+successful+aging%3A+A+review+article.+Current+Aging+Science&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7403646/
https://doi.org/10.2478/bhk-2020-0009
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Review+on+global+strategy+in+healthy+aging.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Review+on+global+strategy+in+healthy+aging.+&btnG=
https://jprevepi.com/Article/jpe-5107
https://doi.org/10.2478/bhk-2020-0009
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+external+focus+of+attention+on+learning+static+balance+among+girls+with+ADHD.+&btnG=
http://clok.uclan.ac.uk/33643/
https://doi.org/10.2478/bhk-2020-0009
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Association+of+body+composition+with+quality+of+life%2C++cardiovascular+risk+factors%2C+and+physical+activity+in+patients++with+chronic+heart+failure&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Association+of+body+composition+with+quality+of+life%2C++cardiovascular+risk+factors%2C+and+physical+activity+in+patients++with+chronic+heart+failure&btnG=
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiFwL-fsbrzAhWQHRQKHeOEAzAQFnoECAIQAQ&url=https%3A%2F%2Fjprevepi.com%2FPDF%2Fjpe-4-09.pdf&usg=AOvVaw2Gdm8QTyDesuBTSCVOw6XI
https://doi.org/10.15171/ipp.2020.12
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=https%3A%2F%2Fimmunopathol.com%2FArticle%2Fipp-9166&btnG=
https://immunopathol.com/Article/ipp-9166
https://doi.org/10.22038/IJP.2020.52763.4179
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Relative+Age+Effects+on+Children%E2%80%99s+Handwriting%3A+Role+of+Visual-Motor+Integration&btnG=
https://ijp.mums.ac.ir/article_16844.html
https://doi.org/10.1053/j.ajkd.2021.01.001
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=World+Kidney+Day+2021+with+the+theme+of+living+well+with+kidney+disease%3B+a+review+of+current+concepts.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=World+Kidney+Day+2021+with+the+theme+of+living+well+with+kidney+disease%3B+a+review+of+current+concepts.&btnG=
https://www.ajkd.org/article/S0272-6386(21)00023-8/fulltext
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Review+of+the+correlation+between+religion+coping+strategy+and+quality+of+life+in+intestine+Cancer+in+patients+with+Ostomy.+&btnG=
https://www.researchgate.net/publication/337199192_Review_of_the_correlation_between_religion_coping_strategy_and_quality_of_life_in_intestine_Cancer_in_patients_with_Ostomy
http://dx.doi.org/10.22034/jeires.2020.260854.1000
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Investigation+of+the+history+of+formation+of+gas+hydrates%2C+&btnG=
http://www.jeires.com/article_120226.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+impact+of+pressure+ulcer+training+program+on+nurses%27+performance.+Journal+of+Advanced+Pharmacy+Education+and+Research%2C+2019%2C+9%283%29%2C+pp.+145-149.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+impact+of+pressure+ulcer+training+program+on+nurses%27+performance.+Journal+of+Advanced+Pharmacy+Education+and+Research%2C+2019%2C+9%283%29%2C+pp.+145-149.&btnG=
https://japer.in/article/the-impact-of-pressure-ulcer-training-program-on-nurses-performance-over-the-pressure-ulcer-prevention-at-intensive-care-unit
https://rsf.research.ac.ir/Index.php?itemId=4379
https://doi.org/10.37506/mlu.v20i2.1113
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+the+effect+of+caring+program+based+on+roy+adaptation+model+in+physiology+and+self-concept+dimensions+on+fatigue+of+elderly+cancer+patients+undergoing+chemotherapy&btnG=
https://ijop.net/index.php/mlu/article/view/1113
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cancer-related+fatigue+as+a+major+problem+in+patients+with+cancer%3B+A+systematic+review&btnG=
https://sciexplore.ir/Documents/Details/502-906-026-414

Alimoradzadeh R, et. al./ ]. Med. Chem. Sci. 2021, 4(6) 646-659

[19].Esmaeili R., Barziabadi Z.F., Khoob MK,
Nephro-Urol. Mon., 2021, 13:e100728 [Crossref],
[Google Scholar], [Publisher]

[20].Soleimani F., Anbohi S.Z., Esmaeili R,
Pourhoseingholi M.A., Borhani F., J. Clin. Diagn.
Res, 12:LCO1 [Crossref], [Google Scholar],
[Publisher]

[21].Maddah Z. Ghalenoee M., Mohtashami ],
Esmaieli R., Naseri-Salahsh V. Med.]. Islam.
Repub. Iran, 2018, 32:1 [Crossref], [Google
Scholar], [Publisher]

[22].Mokhtare M., Alimoradzadeh R. Agah S,
Mirmiranpour H., Khodabandehloo N. Middle
East J. Dig. Dis, 2017, 9:228 [Google Scholar],
[Publisher]

[23]. Fard M.M., Amini A. Shafie Aghol M,
Eurasian |. Sci. Tech., 2021, 1:399 [Crossref],
[Publisher]

[24]. Fard M.M., Fard A.M.M., Eurasian J. Sci.
Tech., 2021, 1:271 [Crossref], [Publisher]
[25].Fard M.M., Fard A.M.M., Eurasian J. Sci. Tech.,
2021, 1:365 [Crossref], [Publisher]

[26]. Alimoradzadeh R., Mokhtare M. Agah S,
Iran. . Age., 2017, 12:78 [Crossref], [Google
Scholar], [Publisher]

[27]. Alimoradzadeh R., Mirmiranpour H,
Hashemi P., Pezeshki S., Salehi S.S., J. Neurology
Neurophys.,, 2019, 10:1 [Google Scholar],
[Publisher]

[28]. Etemadi S., Mahmoodiyeh B. Rajabi S,
Kamali A., Milanifard M., Ann. Romanian Soc. Cell
Biol, 2021, 25:2417 [Google Scholar],
[Publisher]

[29].Miryousefiata S.F., Alsadat Miryousefi Ata F.,
Ac. ]. Hea. Sci, 2021, 36:52 [Crossref], [Google
Scholar], [Publisher]

[30].Sangy S, Bahaoddini A,  Alsadat
Miryousefiata F. Prog. Chem. Biochem. Res,
2020, 3:340 [Crossref], [Google Scholar],
[Publisher]

[31].Sangy S., Miryousefiata F., Bahaoddini A,
Dimiati H., BirEx, 2020, 2:458 [Crossref], [Google
Scholar], [Publisher]

[32].Sangy S., Miryousefiata F., Miryousefiata F.,
BirEx, 2021, 3:162 [Crossref], [Google Scholar],

[34].Amini A., Shahpoori Arani H., Milani Fard M.,
Eurasian J. Sci. Tech., 2021, 1:421 [Crossref],
[Publisher]

[35].Fard A.M.M.,, Fard M.M., Eurasian J. Sci. Tech.,
2021, 1:284 [Crossref], [Publisher]

[36].Fard A.M.M., Fard M.M., Eurasian J. Sci. Tech.,
2021, 1:384 [Crossref], [Publisher]
[37].Motaharian E.S., Mahmoodiyeh B., Lorestani
S., Sadri M.S,, Fard M.M,, Fard A.M.M., Amini A, J.
Chem. Rev, 2021, 3:171[Crossref], [Google
Scholar], [Publisher]

[38].Miryousefiata F., Sangy S. BirEx, 2021,
3:229 [Crossref], [Google Scholar], [Publisher]
[39]. Miryousefiata F., Sangy S., J. Med. Chem. Sci.,

2021, 4:60 [Crossref], [Google Scholar],
[Publisher]

[40].Khalesi N. Abolhasan Choobdar F,,
Khorasani M., Sarvi F., Haghighi Aski B,

Khodadost M., J. Matern. Fetal Neonatal Med .,
2021, 34:5 [Crossref], [Google Scholar],
[Publisher]

[41].Hosseinigolafshani S.Z., Taheri S., Mafi M.,
Mafi M.H., Kasirlou L., J. Renal. Inj. Prev., 2020,
9:e33 [Crossref], [Google Scholar], [Publisher]
[42].Silva S., Milano C., Garcia G., Abib A., Diaz C,,
Laham G., J. Ren. Endocrinol, 2021, 7:el3
[Crossref], [Google Scholar], [Publisher]
[43].Alirezaei A., J. Nephropathol, 2018, 7:15
[Crossref], [Google Scholar], [Publisher]
[44].Bahoush G., Salajegheh P., Anari A.M., Eshghi
A, Aski B.H,, J. Med. Life, 2021, 14:298 [Crossref],
[Google Scholar], [Publisher]

[45].Aski B.H., Anari AM. Choobdar F.A,
Mahmoudabadi R.Z., Sakhaie M. Int. J.
Cardiol. Heart Vasc., 2021, 33:100764 [Crossref],
[Google Scholar], [Publisher]

[46].Yea C., Barton M., Bitnun A., Morris Sh.K,, Tal
TE., Ulloa-Gutierrez R., Brenes-Chacon H., Yock-
Corrales A., Ivankovich-Escoto G., Soriano-Fallas
A., Hernandez-de Mezerville M., M. Laxer R., Gill
P., Nateghian A., Haghighi Aski B., Anari Manafi
A., Dwilow R, Bullard ]., Papenburg ]., Lefebvre
MA., Cooke S., Dewan T. Restivo L., Lopez A,
Sadarangani M., Roberts A.,, Wong ]., Le Saux N.,
Bowes ]., Purewal R., Lautermilch ]., Foo Ch,
Robinson J., Yeh E.A, Lancet Child Adolesc.
Health, 2021, 5:631 [Crossref], [Google Scholar],

[Publisher]

[33].Sangy S., Miryousefiata F., J. Sci. Tech. Res.,

2021, 1:252 [Crossref], [Google Scholar], [Publisher]
[Publisher]

658 |Page


https://doi.org/10.5812/numonthly.100728
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+the+quality+of+life+and+emotional+responses+in+kidney+transplant+recipients+from+living+and+deceased+donors+in+nephrology+clinics&btnG=
https://www.researchgate.net/publication/351329164_Comparison_of_the_Quality_of_Life_and_Emotional_Responses_in_Kidney_Transplant_Recipients_from_Living_and_Deceased_Donors_in_Nephrology_Clinics
https://doi.org/10.7860/JCDR/2018/28916.11131
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Person-centered+Nursing+to+Improve+Treatment+Regimen+Adherence+in+Patients+with+Myocardial+Infarction&btnG=
https://www.jcdr.net/
https://doi.org/10.14196/mjiri.32.89
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effectiveness+of+PMT+program+on+parent+child+relationship+in+parents+with+ADHD+children%3A+A+randomized+trial.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effectiveness+of+PMT+program+on+parent+child+relationship+in+parents+with+ADHD+children%3A+A+randomized+trial.+&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6377001/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Assiciation+between+Modulating+Inflammatory+Cytokines+and+Constipation+of+Geriatrics+in+Iran&btnG=
http://mejdd.org/index.php/mejdd/article/view/1862
https://dx.doi.org/10.22034/jstr.2021.291465.1051
http://ejst.samipubco.com/article_133219.html
https://dx.doi.org/10.22034/jstr.2021.289376.1044
http://ejst.samipubco.com/article_132072.html
https://dx.doi.org/10.22034/jstr.2021.289378.1045
http://ejst.samipubco.com/article_132493.html
http://dx.doi.org/10.21859/sija-120176
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparing+the+Prevalence+of+Constipation+Risk+Factors+in+the+Elderly+With+and+Without+Constipation+in+Hazrat-e+Rasoul+%28PBUH%29+Hospital&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparing+the+Prevalence+of+Constipation+Risk+Factors+in+the+Elderly+With+and+Without+Constipation+in+Hazrat-e+Rasoul+%28PBUH%29+Hospital&btnG=
http://salmandj.uswr.ac.ir/browse.php?a_id=1201&sid=1&slc_lang=en
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+Memantine+on+Oxidative+and+Antioxidant+Indexes+Among+Elderly+Patients+with+Prediabetes+and+Mild+Cognitive+Impairment&btnG=
https://www.iomcworld.org/abstract/effect-of-memantine-on-oxidative-and-antioxidant-indexes-among-elderly-patients-with-prediabetes-and-mild-cognitive-impa-47318.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+effectiveness+and+safety+of+Hyperbaric+and+Isobaric+Bupivacaine+for+spinal+anesthesia+for+noncesarean+delivery+surgery%3A+A+Systematic+Review+and+Meta-Analysis&btnG=
https://www.annalsofrscb.ro/index.php/journal/article/view/2775
https://doi.org/10.3306/AJHS.2021.36.03.52
http://www.medicinabalear.org/
http://www.medicinabalear.org/
http://www.medicinabalear.org/
http://dx.doi.org/10.22034/pcbr.2020.113662
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Therapeutic+Effects+of+Hydro-alcoholic+Extract+of+Papaver+Rhoeas+on+Cardiovascular+side+effect+of+MIA+Induced+Osteoarthritis+in+male+Rat&btnG=
http://www.pcbiochemres.com/article_113662.html
https://doi.org/10.33258/birex.v2i4.1260
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Effects+of+Gavage+Extract+of+Papaver+Rhoeas+L+on+Blood+Pressure+of+MIA+Induced+Osteoarthritis+and+Its+Interaction+with+Nitrergic+System+in+male+Rat&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Effects+of+Gavage+Extract+of+Papaver+Rhoeas+L+on+Blood+Pressure+of+MIA+Induced+Osteoarthritis+and+Its+Interaction+with+Nitrergic+System+in+male+Rat&btnG=
https://bircu-journal.com/index.php/birex/article/view/1260
https://doi.org/10.33258/birex.v3i3.2081
http://www.medicinabalear.org/
http://www.medicinabalear.org/
https://doi.org/10.22034/JSTR.2021.289261.1040
https://techniumscience.com/index.php/socialsciences/index?gclid=Cj0KCQjwkbuKBhDRARIsAALysV5S6Q-cHnwZi2-CkNAoAapXSgF9lgOT_MxmN858eLBos54L6r-bdIUaAuFXEALw_wcB
https://techniumscience.com/index.php/socialsciences/index?gclid=Cj0KCQjwkbuKBhDRARIsAALysV5S6Q-cHnwZi2-CkNAoAapXSgF9lgOT_MxmN858eLBos54L6r-bdIUaAuFXEALw_wcB
https://dx.doi.org/10.22034/jstr.2021.291347.1050
http://ejst.samipubco.com/article_133942.html
https://doi.org/10.22034/JSTR.2021.289424.1046
http://jstr.samipubco.com/article_132074.html
http://dx.doi.org/10.22034/jstr.2021.289470.1047
http://jstr.samipubco.com/article_132494.html
https://dx.doi.org/10.22034/jcr.2021.290201.1116
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Radiologic+findings+of+patients+with+covid-19-a+systematic+review+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Radiologic+findings+of+patients+with+covid-19-a+systematic+review+study&btnG=
http://www.jchemrev.com/article_133038.html
https://doi.org/10.33258/birex.v3i3.2358
https://bircu-journal.com/index.php/birex/issue/view/39
https://bircu-journal.com/index.php/birex/issue/view/39
https://doi.org/10.26655/JMCHEMSCI.2021.1.8
http://www.jmchemsci.com/article_120965.htm
http://www.jmchemsci.com/article_120965.htm
https://www.tandfonline.com/toc/ijmf20/34/14
https://doi.org/10.1080/14767058.2019.1666363
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Ffull%2F10.1080%2F14767058.2019.1666363&btnG=
https://www.tandfonline.com/doi/full/10.1080/14767058.2019.1666363
https://doi.org/10.34172/jrip.2020.33
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effect+of+group+logo+therapy+on+the+burden+of+hemodialysis+patients%E2%80%99+caregivers.+&btnG=
http://journalrip.com/Article/jrip-5584
https://doi.org/10.2147/CIA.S329665
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Impact+of+Frailty+on+Prognosis+in+Elderly+Hemodialysis+Patients%3A+A+Prospective+Cohort+Study&btnG=
https://www.dovepress.com/the-impact-of-frailty-on-prognosis-in-elderly-hemodialysis-patients-a--peer-reviewed-fulltext-article-CIA
https://doi.org/10.15171/jnp.2018.02
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=World+kidney+day+2018%3B+chronic+kidney+disease+and+women%2C+the+long+way+we+have+come.+&btnG=
https://nephropathol.com/Article/jnp-20180129170701
10.25122/jml-2020-0011
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+review+of+peripherally+inserted+central+catheters+and+various+types+of+vascular+access+in+very+small+children+and+pediatric++patients+and+their+potential+complications&btnG=
https://sg.docworkspace.com/d/sIPCz8LcfutPHigY
https://doi.org/10.1016/j.ijcha.2021.100764
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cardiacabnormalitiesduetomultisystemin%EF%AC%82ammatorysyndrome+temporallyassociatedwithCovid-19amongchildren%3AAsystematic+reviewandmeta-analysis&btnG=
http://www.journals.elsevier.com/ijc-heart-and-vasculature
https://doi.org/10.2139/SSRN.3831858
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Neurological+Manifestations+of+SARS-CoV-2+in+Hospitalized+Children%3A+A+Multi-National+Cohort+Study&btnG=
https://sg.docworkspace.com/d/sIOWz8Lcf09bHigY

Alimoradzadeh R, et. al./ ]. Med. Chem. Sci. 2021, 4(6) 646-659
[47]. Moradi ]., Bahrami A., Dana A., Phys. Cult. [49].Tabrizi R., Pourdanesh F., Zare S., Daneste
Sport, 2020, 85:14 [CrossRef], [Google Scholar], H., Zeini N. Dental Implants, 2013, 71:27
[Publisher] [Crossref], [Google Scholar], [Publisher]
[48].Sharif A.S., Otukesh H., Hekmat S., Sakhaei [50].Tabrizi R., Langner N.J., Zamiri B., Aliabadi
M., Pediatr. Nephrol., 2021, 36:1803 [Crossref], E., Daneste H. Naghizade S., J. Craniofac. Surg.,
[Google Scholar], [Publisher] 2013, 24:e203 [Crossref], [Google Scholar],
[Publisher]

HOW TO CITE THIS ARTICLE

Raheleh Alimoradzadeh, Hosna Ranjbar, Mohammad Amin Abbasi, Fatemeh Montazer. Prevalence of Cognitive
Impairment and Its Associated Factors in Elderly Patients under Chronic Hemodialysis Treatment, . Med. Chem. Sci.,
2021, 4(6) 646-659

DOI: 10.26655/JMCHEMSCI.20216.13

URL: http://www.jmchemsci.com/article 138486.html

659 |Page


https://doi.org/10.2478/pcssr-2020-0002
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Motivation+for+participation+in+sports+based+on+athletes+in+team+and+individual+sports.+&btnG=
https://www.proquest.com/openview/193a62eece62bf4910accfe216845aac/1?pq-origsite=gscholar&cbl=2026634
https://doi.org/10.1007/s00467-020-04904-w
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Determination+of+the+value+of+albumin%2C+anti-thrombin+III%2C+fibrinogen+and+D-dimer+factors+in+the+diagnosis+of+asymptomatic+pulmonary+embolism+in+patients+with+nephrotic+syndrome&btnG=
https://link.springer.com/article/10.1007/s00467-020-04904-w
https://www.joms.org/issue/S0278-2391(12)X0006-5
https://doi.org/10.1016/j.joms.2012.09.027
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Do+Angulated+Implants+Increase+the+Amount+of+Bone+Loss+Around+Implants+in+the+Anterior+Maxilla%3F&btnG=
https://www.joms.org/article/S0278-2391(12)01390-0/fulltext
10.1097/SCS.0b013e318293d605
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparison+of+Nonsurgical+Treatment+Options+in+Pediatric+Condylar+Fractures%3A+Rigid+Intermaxillary+Fixation+Versus+Using+Guiding+Elastic+Therapy&btnG=
https://www.semanticscholar.org/paper/Comparison-of-Nonsurgical-Treatment-Options-in-Tabrizi-Langner/261d0f27268de1f010fe2423f91f8bbba67b2090
http://www.jmchemsci.com/article_138486.html

