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undergo hemodialysis. The study identifies several
contributing factors to cognitive impairment in these
patients, emphasizing the pivotal role of cognitive
assessment in the diagnosis of CKD.

INTRODUCTION

Recently, CKD has become a major problem,
causing a significant health challenge due to its
involvement in a myriad of multi-system
complications.1KDIGO guidelines define chronic
kidney disease (CKD) as a condition that involves
a decrease in glomerular filtration and the
accumulation of waste products in the body.2The
prevalence of cognitive decline in CKD patients is
higher than in the general population, illuminating
the unique impact of kidney disease on cognitive
function.3There are subtle difficulties in six
cognitive domains, including complex attention,
executive function, learning and memory,
language, perceptual-motor skills, and social
cognition, which are all part of the spectrum of
mild cognitive impairment.4Chronic kidney
disease (CKD) patients are five times more likely
to develop both clinical and subclinical
cerebrovascular diseases, as revealed in the study.
CKD patients experience a stroke incidence rate of
approximately 10% each year, which is much
higher than the 2.5% observed in an age- and sex-
matched  population  without = CKD.5The
combination of poor physical function, vascular
dysfunction, and cognitive impairment creates a
challenging triad that significantly heightens the
risk for loss of independence and diminished
health-related quality of life in individuals coping
with chronic kidney disease (CKD).6 In this study,
the MoCA scale was used to assess cognitive
decline and to assess how various risk factors
affect cognition in CKD patients undergoing
hemodialysis. In the assessment of cognitive
impairment, the Montreal Cognitive Assessment
(MoCA) is often regarded as a superior instrument
compared to the Mini Mental State Examination,
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particularly in pathologies involving damage to the
nervous system.7The MoCA scale encompasses
various cognitive domains such as orientation,
execution, naming, memory, learning, recall, and
delayed recall. Language, attention, a
comprehensive evaluation is provided based on
individual responses, with patients classified into
normal, mild, moderate, and severe cognitive
status, determined by the corresponding score they
obtained in the assessment.8A significant
proportion of patients diagnosed with CKD
experience  cognitive  dysfunction,  which
establishes CKD as a prominent risk factor for the
onset of mild cognitive impairment.9

AIM & OBJECTIVES:

e To conduct a neurological examination using
the Montreal Cognitive Assessment (MoCA)
scale in chronic kidney disease (CKD)
patients undergoing hemodialysis, who have
no previous history of cognitive decline.

e To fully understand the factors that contribute
to cognitive decline in CKD patients, it is
crucial to identify various risk factors, such as
vascular complications, co morbidities, and
the potential effects of hemodialysis.

e To enhance patient care and outcomes, it is
imperative to guide healthcare professionals
in incorporating cognitive assessment as an
integral component of the comprehensive
evaluation for individuals with chronic kidney
disease (CKD).

Methodology:

MATERIALS AND METHODS:

e Informed consent form

e Data collection form

e MoCA questionnaire

e We obtained data from the patient's case file
and conducted a MoCA questionnaire
interview with the patient.
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e Our data collection form was created by us
and we entered the data into it.

e The study duration per patient was up to 20
minutes.

A cross-sectional observational study was

conducted over a period of 8-month duration, from

November 2021 to July 2022, at the dialysis unit

in Manipal Hospital, Vijayawada involving 204

subjects who were selected based on predefined

eligibility criteria. The procedure was explained in

detail to all participants, and their voluntary

consent was obtained. After answering a set of

questions, the participants were classified into

groups that ranged from normal to severe based on

the scores they acquired during the study.

Study design:

A cross sectional observational hospital-based

study.

Study criteria:

Inclusion criteria:

e Those with CKD who are on dialysis and are
willing to participate in our study.

e Patients diagnosed with CKD and undergoing
Hemodialysis

e All age groups >21 years of age

e Both the gender

Exclusion criteria:

e Those who are not willing to participate in our
study

e People above 80 years of age

e People below 20 years of age

e People diagnosed with neurological problems

e People with Cerebrovascular diseases

e Pregnant women

Statistical analysis:

Graph Pad Prism 9 was used to input data and

variables were added to the software. The

ANOVA and Kruskal-Wallis tests were utilized as

a statistical method.Each cognitive parameter was

taken into account when calculating the means for
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all variables. P < 0.05 was considered statistically

significant. Cognitive Impairment served as the

outcome variable.

Plan of the work:

PHASE-1

Literature review

Protocol presentation

Preparation of patient consent form

Institutional Ethical committee approval

PHASE-2

e Designing of Data collection form

e Data collection form validation

e Obtained permission  for
questionnaire [MMSE & MoCA]

PHASE-3

e Selection of subjects based on inclusion and
exclusion criteria

e Taking informed consents

e Data collection

e Patient interviewed using questionnaire

PHASE-4

e Evaluation of results using statistical analysis

RESULTS AND DISCUSSION:

The study included 204 participants who were

going through Hemodialysis for Chronic Kidney

Disease. The findings show that the prevalence of

mild cognitive impairment is greater than that of

moderate and severe cognitive impairment among

hemodialysis patients.The data was presented

using descriptive statistics such as frequencies,

mean, and standard deviation. At p<0.05,

statistical significance was determined, and there

was a 95% confidence interval.In this study, we

systematically examined a range of variables

including age, sex, co morbidities, uric acid levels,

habits, and duration of dialysis, aiming to elucidate

potential  interrelationships ~ with  cognitive

impairment in chronic kidney disease (CKD)

patients on hemodialysis.

usage of
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In this study, using the Montreal Cognitive
Assessment (MoCA) scale, it was revealed that a
significant number of chronic kidney disease
(CKD) patients undergoing hemodialysis exhibit
mild cognitive impairment. This cognitive decline
is particularly pronounced in the middle-age
demographic, ranging from 40 to 60 years with
69%, with a later onset observed in younger
individuals aged 20 to 30 years with 61.6%. Our
primary objective is to assess mild cognitive
impairment, and our observations indicate a higher
prevalence of this condition among males than
females. Our study found a significant correlation
between mild cognitive impairment and the stage
of dialysis when analyzing the duration of dialysis
as a variable. Cognitive impairment is more likely
to occur among individuals in the early phase of
dialysis (0-3 years) with 64.7% and those in the
later stages (7-11 years) with 63.6%. While habits
themselves may not emerge as significant
contributors, our findings indicate that individuals
with sociable habits are at a higher risk of
experiencing cognitive impairment compared to
patients with no social habits.Co morbidities
indeed play a crucial role in cognitive impairment,
as evidenced by our study. Specifically,
individuals with comorbid conditions such as
diabetes mellitus show a notable impact on
cognition, and there is a heightened effect
observed in those with a combination of
hypertension and diabetes.The significant role of
urea levels in cognitive decline in chronic kidney
disease (CKD) patients undergoing hemodialysis
is highlighted in our study.Individuals who have
moderate-range urea levels are at a higher risk of
experiencing cognitive decline. Our findings show
that urea may be the primary factor in
neurodegenerative processes associated with this
population.

CONCLUSION:
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Our study highlights the crucial role of the
associative factors including habits, duration of
dialysis, age, and uric acid levels in influencing
cognitive functioning among chronic kidney
disease (CKD) patients undergoing hemodialysis,
as evaluated through the MoCA scale.Notably, our
findings indicate that early stages of dialysis may
exacerbate cognitive decline. Regular cognitive
examinations, along with comprehensive CBC and
electrolyte level assessments, are recommended
for individuals on dialysis. The integrated
approach has the potential to diagnose early and
implement preventive interventions to mitigate
cognitive impairment in this patient population.
Clinical significance:
Based on our study, it is unequivocal that cognitive
impairment is a prevalent issue among chronic
kidney disease (CKD) patients undergoing
hemodialysis. Early assessment and proactive
intervention in the form of routine cognitive
assessments during regular check-ups not only
enhance the quality of life for these patients but
also contribute significantly to slowing down the
progression of the disease. This interventional
approach recommends the inclusion of cognitive
assessments as an integral component of the
standard care protocol for CKD patients on
hemodialysis, emphasizing the importance of
addressing cognitive health alongside traditional
medical evaluations.
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Table 1:Age wise Montreal Cognitive Assessment [MoCA] score.

Age(years) Normal Mild Moderate Severe
20-40 11(18.3) 37(61.6) 12(20) 0(0)
40-60 6(5.4) 76(69) 24(21.8) 4(3.6)
60-80 0(0) 15(44.1) 16(47) 3(8.8)

Table 2:Dialysis duration wise Montreal Cognitive Assessment [MOCA] score
Duration of Normal Mild Moderate Severe
dialysis (years)
Oto3 15(9.6) 101(64.7) 36(23.07) 4(2.5)
4106 2(5.4) 20(54.0) 14(37.8) 1(2.7)
7t011 0(0) 7(63.6) 2(18.1) 2(18.1)
Table 3: Co-morbidities wise Montreal Cognitive Assessment [MoCA] score
Comorbidities Normal Mild Moderate Severe
NO 1(8.3) 8 (66.6) 3(25) 10 (83.3)
HTN 8(8.08) 63 (63.6) 24 (24.2) 4 (4.04)
DM 0(0) 2 (100) 0(0) 0(0)
HTN & DM 6 (8.6) 46 (66.6) 15 (21.7) 2(2.8)
HTN & CVS 0(0) 7 (63.6) 4 (36.3) 0(0)
OTHERS 5(20) 13 (52) 5(20) 2(8)
Table 4:Urea levels wise Montreal Cognitive Assessment [MoCA] score
Urea levels (mg/dl) Normal Mild Moderate Severe
50-80 8(15.0) 25(47.1) 17(32.0) 2(3.7)
80-110 7(7.8) 50(56.1) 30(33.7) 2(2.24)
110-140 7(14.2) 29(59.1) 1122.4) 2(4.0)
140-170 1(7.6) 5(38.4) 6(46.1) 0(0)
Table 5:Habits wise Montreal Cognitive Assessment [MoCA] score
Habits Normal Mild Moderate Severe
No 13(8.9) 89(60.9) 40(27.3) 4(2.7)
Smoking 3(13.6) 15(68.1) 2(9.0) 2(9.0)
Alcohol 0(0) 5(62.5) 3(37.5) 0(0)
Smoking & 1(3.5) 19(67.8) 7(25) 1(3.5)
Alcohol
Table 6: Gender wise Montreal Cognitive Assessment [MoCA] score
Gender Normal Mild Moderate Severe
Male 13(9.42) 91(65.9) 30(21.7) 4(2.8)
Female 4(5.8) 39(57.3) 22(32.3) 3(4.4)
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Table 7: P value table

Variables P Value Significance
AGE
20-40 0.0001 Significant
41-60 0.0023 Significant
61 - 80 0.0028 Significant
GENDER
MALE 0.0001 Not Significant
FEMALE 0.0001 Not Significant
DURATION OF DIALYSIS
1-3 0.001 Significant
4-6 0.0021 Significant
7-11 0.0024 Significant
COMORBIDITIES
HTN 0.0022 Significant
DM 0.0021 Significant
HTN + DM 0.0028 Significant
HTN + CVS 0.0024 Significant
OTHERS 0.0023 Significant
HABITS
ALCOHOL 0.001 Not Significant
SMOKING 0.0002 Not Significant
ALCOHOL + SMOKING 0.0014 Significant
UREA LEVELS
50-80 0.002 Significant
81-110 0.0021 Significant
111 - 140 0.0021 Significant
141 - 170 0.0024 Significant
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The P value for all the variables except gender and habits was significant (p<0.05*, p<0.001**).
Figure 1: AGE wise distribution of mean scores of different parameters
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Figure 2:Gender wise distribution of mean scores of different cognitive parameters
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Figure 3:Dialysis duration wise distribution of mean scores of different cognitive parameters
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Figure 4:Co morbidities wise distribution of mean scores
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Figure 5: Habits wise mean scores of different cognitive parameters
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Figure 6: Uric acid wise mean scores of cognitive parameters
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