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ABSTRACT

Introduction: Chronic kidney disease (CKD) is a gradual loss of kidney function characterized by reduced GFR or 
elevated albuminuria, with a global prevalence of 9.37% in 2019. Cognitive decline, a common but underdiagnosed 
complication of CKD, affects approximately 10% to 40% of patients depending on the stage and assessment method. 
This study investigates the association between CKD stages and cognitive decline. Methods: This cross-sectional 
study involved 140 CKD patients aged 18-65 years at Saveetha Medical College. Participants were selected based on 
confirmed CKD diagnosis, excluding those with prior mental illness or severe health issues. Cognitive function was 
assessed using the Mini-Mental State Examination (MMSE) and Brief Cognitive Rating Scale (BCRS). Data collection 
included structured interviews and record analysis, analyzed using SPSS version 26. Results: Of the 140 participants, 
40.7% were aged 51-65 years, and 57.9% were male. Cognitive decline was observed in 23.57% of patients, with 
22.1% exhibiting mild and 1.4% severe impairment. A significant correlation between CKD stage and cognitive 
decline was found, with 30.2% of stage 5 patients affected compared to 14.3% in stage 1. These findings suggest 
a graded decline in cognitive function with increasing CKD severity. Discussion: CKD-related cognitive decline is 
associated with inflammation, uremic toxins, anemia, and oxidative stress. Advanced CKD stages notably increase 
the risk of cognitive impairment. Early intervention and comprehensive management, including controlling blood 
pressure and albuminuria, are crucial to mitigating cognitive deterioration in CKD patients. Trial Registration: The 
study was registered with the Institutional Ethical Committee (SMCH-IEC), Saveetha Medical college and Hospital: 
SMC/IEC/2023/06/041
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INTRODUCTION

Chronic kidney disease (CKD) is a gradual loss of kidney 
function with reduced GFR or elevated albuminuria. 
According to the research done in 2019, the global 
prevalence of CKD was 9.37% and incidence was 0.05% 
(1). Cognitive decline is one of the most underdiagnosed 

complications of chronic kidney disease which accounts 
for 1/3rd of cases (2). The prevalence of cognitive damage 
in CKD patients is around 10% to 40%, subjective to the 
method of assessment and the CKD stage (3, 4). Chronic 
kidney disease (CKD) is an independent risk factor 
for cognitive impairment and recent study shows that 
cognitive decline is more common in CKD patients than 
controls (5).

85% of patients with end stage disease had cognitive 
impairment such as memory loss, executive impairment 
or language deficits (6). A study done by Murray et.al, 
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showed that around 87% of CKD patients had cognitive 
impairment and only 13% had normal cognition 
(7). Newly identified independent risk factors for 
cognitive decline are reduced eGFR and albuminuria. 
Accumulation of uremic toxins, anaemia, systemic 
inflammation and oxidative stress are the probable 
reason behind the pathophysiology of cognitive decline 
in CKD (8). Even though studies are more, there exist 
lacunae in the association of CKD stages with cognitive 
decline. So this study is done to find out the association 
between stages of CKD and cognitive decline.

MATERIALS AND METHODS 

This cross-sectional study was meticulously designed 
and executed following approval from the Institutional 
Review Board (IRB) of Saveetha medical college and 
hospital. Ethical considerations were paramount, 
ensuring that all procedures adhered to the highest 
standards of research ethics. Each participant provided 
informed written consent, affirming their voluntary 
participation after being thoroughly briefed on the 
study’s aims, procedures, and potential risks.

The study included a total of 140 patients diagnosed 
with chronic kidney disease (CKD), all aged between 
18 and 65 years. These participants were carefully 
selected based on specific inclusion criteria to ensure a 
representative sample. The inclusion criteria mandated 
that participants must have a confirmed diagnosis of 
CKD. Exclusion criteria were also rigorously applied: 
patients with a previous history of mental illness were 
excluded to avoid confounding variables related to pre-
existing cognitive deficits. Additionally, non-cooperative 
patients and those who were seriously ill were excluded 
to ensure that the data collected was reliable and that 
participants could fully engage with the study protocols
.
Data collection was conducted through two primary 
methods: structured interviews and thorough record 
analysis. The interviews allowed researchers to 
gather detailed demographic and clinical information 
directly from the participants, ensuring accuracy and 
comprehensiveness. The record analysis involved a 
meticulous review of each patient’s medical history and 
existing health records to corroborate the information 
provided during interviews and to obtain additional 
clinical data.

To assess cognitive function, two standardized and 
widely recognized tools were employed: the Mini-
Mental State Examination (MMSE) and the Brief 
Cognitive Rating Scale (BCRS). The MMSE is a 30-point 
questionnaire that evaluates various cognitive domains, 
including arithmetic, memory, and orientation, providing 
a quantitative measure of cognitive impairment. The 
BCRS complements this by offering a detailed evaluation 
of cognitive decline across several scales, such as 
concentration, recent and past memory, orientation, 

and functioning. Together, these tools provided a robust 
and comprehensive assessment of each participant’s 
cognitive status.

The collected data was systematically recorded in 
a structured format using Microsoft Excel, ensuring 
organized and efficient data management. At the 
conclusion of the data collection phase, the data was 
analyzed using the Statistical Package for the Social 
Sciences (SPSS) software, version 26. This sophisticated 
statistical tool facilitated detailed analysis, enabling 
the researchers to identify patterns, correlations, and 
statistically significant findings related to cognitive 
decline in CKD patients.

Statistical analyses
All data obtained was entered in MS excel format. Data 
was analysed at the end of the study using a statistical 
software using SPSS version 26.

ETHICAL CLEARANCE

The study was registered with the Institutional Ethical 
Committee (SMCH-IEC), Saveetha Medical college and 
Hospital: SMC/IEC/2023/06/041

RESULTS

The study included 140 patients diagnosed with chronic 
kidney disease (CKD), aged between 18-65 years, with 
a majority (40.7%) in the 51-65 age group. The gender 
distribution revealed that 57.9% were male. Participants 
were predominantly from semi-urban areas (39.3%), 
followed by rural (31.4%) and urban (29.3%) areas. 
Most participants lived in nuclear families (59.3%) and 
had varying educational backgrounds, with 20.7% being 
illiterate and 17.9% having completed high school. 
In terms of occupation, 22.1% were electricians, and 
15% were unemployed. A significant portion (26.4%) 
belonged to the lower-income group, earning less than 
Rupees 3907 per month.

Regarding CKD staging, 54.3% of the patients were 
in stage 5, with the rest distributed across stages 1 to 
4. Treatment varied, with 54.3% undergoing dialysis 
and 45.7% receiving conservative management. The 
duration of CKD ranged, with 33.5% having the disease 
for more than five years. Among those on dialysis, 
42.1% received it twice a week. Comorbid conditions 
were common, with systemic hypertension (30.7%) and 
diabetes mellitus (15%) being the most prevalent.

Cognitive decline was assessed using the Mini-Mental 
State Examination (MMSE). Results indicated that 
23.57% of CKD patients experienced cognitive decline, 
with 22.1% showing mild and 1.4% severe cognitive 
impairment. Cognitive decline was significantly 
associated with the stage of CKD. Specifically, 30.2% of 
patients in stage 5 exhibited cognitive decline compared 
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DISCUSSION
 
CKD have been found to be linked with cognitive 
decline due to the increased levels of inflammatory 
markers. Other than inflammatory markers factors such 
as anemia, uremic toxins, albuminuria, oxidative stress, 
dyslipidemia in CKD patients affect cognition (9, 10).

A majority of the study group belongs to age group 
between 51-65 Years which contributes to 40.70% and 
57.90% of the patients were male in our study.

to 14.3% in stage 1, demonstrating a clear correlation 
between advanced CKD stages and increased cognitive 
impairment. The study found a graded decline in cognitive 
function with increasing CKD severity, supporting the 
notion that severe kidney failure is an independent risk 
factor for cognitive decline. These findings underscore 
the importance of early intervention and management 
strategies aimed at mitigating cognitive deterioration in 
CKD patients, particularly those in advanced stages of 
the disease.

Table I: Prevalence of cognitive decline By MMSE

Frequency (N) Percentage (N %)

Cognitive Decline 33 23.57%

No Cognitive 

Decline
107 76.43%

Total 140 100%

Table II: Prevalence of severity of cognitive decline

MMSE Frequency Percentage

No decline 107 76.4%

Mild 31 22.1%

Severe 2 1.4%

Total 140 100%

Table III: Prevalence of cognitive decline in stage 

1-5

Staging

Stage1 Stage2 Stage3 Stage4 Stage5

Cognitive 

decline
1 1 3 5 23

% 14.3% 10.0% 15.0% 18.5% 30.2%

No Cognitive 

decline
6 9 17 22 53

% 85.7% 90.0% 85.0% 81.4% 69.7%

Total 7 10 20 27 76

Chi - square 4.445

Df 4

P Value Significant

Table IV: Prevalence of severity of cognitive dys-

function in stage 1-5

Stage Mild Severe No imp

Stage 1 No 1 0 6

% 14.3% 0 85.7%

Stage 2 No 1 0 9

% 10% 0 90%

Stage 3 No 3 0 17

% 15% 0 85%

Stage 4 No 5 0 22

% 18.5% 0 81.5%

Stage 5 No 21 2 53

% 27.6% 2.6% 69.8%

Chi square – 

5.248

P value – 

0.731

Fig. 1: Depicting different stages, treatment type, duration of illness, 
duration of dialysis, frequency, comorbidity

Fig. 2: Depicting cognitive decline by MMSE
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We have noticed around 23.57% of our CKD subjects 
had cognitive decline. Kurella et al, found that elevated 
risk of cognitive decline was found in elderly CKD 
patients (11). In the present study, among the 33 subjects 
with cognitive decline, 31 had mild cognitive decline 
and 2 had severe cognitive decline.

In the present study, it was noted that there was statistical 
significance in the prevalence of cognitive decline 
with CKD stage. 30.2% of patients in stage 5 CKD had 
cognitive decline when compared to 14.3% of patients 
with cognitive decline in stage. Madan P et.al, also 
noted similar findings that decline in cognitive function 
is related with increasing severity of CKD from stage 3 to 
4 and stage 4 to 5 (12).

We have found that in stage 5, 27.6% had mild and 
2.6% had severe cognitive impairment. Increasing 
severity of CKD is associated with graded decline in 
cognitive function. Zijlstra LE et.al, have also showed 
that severe kidney failure is associated with increased 
cognitive impairment and decline over time (13). Severe 
kidney failure is now considered as an independent risk 
factor for cognitive decline (14).

So, treatment should be aimed at lowering blood 
pressure and albuminuria to prevent or postpone 
cognitive decline. Early commencement of dialysis 
can prevent excessive accumulation uremic toxins to 
prevent cognitive impairment.

CONCLUSION

The study concluded that chronic kidney disease (CKD) 
patients are at a significantly higher risk of cognitive 
decline compared to the general population. The data 
revealed a clear association between the severity of CKD 
and the extent of cognitive impairment, with patients in 
more advanced stages of CKD exhibiting higher rates 
of cognitive decline. Specifically, the prevalence of 
cognitive impairment was notably higher in patients 
in stage 5 of CKD, where 30.2% of these patients 
experienced cognitive decline compared to just 14.3% 
in stage 1. This demonstrates that as CKD progresses, 
the risk and severity of cognitive impairment increase 
substantially.

Several factors contribute to this phenomenon, 
including the accumulation of uremic toxins, systemic 
inflammation, oxidative stress, anemia, and dyslipidemia, 
all of which are exacerbated in more severe stages of 
CKD. These pathological processes negatively impact 
brain function, leading to cognitive deficits. The study 
also highlighted that a significant proportion of CKD 
patients with cognitive impairment had mild cognitive 
decline (22.1%), while a smaller percentage experienced 
severe cognitive decline (1.4%).

Given these findings, it is imperative to address cognitive 
health proactively in CKD patients. Early detection and 
intervention are crucial, as they can help mitigate the 
progression of cognitive impairment. Treatment strategies 
should focus on controlling blood pressure, reducing 
albuminuria, managing anemia, and starting dialysis 
at appropriate times to minimize the accumulation 
of uremic toxins. Additionally, comprehensive 
management plans that include cognitive assessments 
and tailored interventions could potentially improve the 
quality of life for CKD patients.

Overall, the study underscores the importance of 
recognizing cognitive decline as a significant and 
prevalent complication of CKD. It calls for heightened 
awareness among healthcare providers and the 
implementation of targeted strategies to prevent or 
slow cognitive deterioration in this vulnerable patient 
population. This approach not only aims to enhance 
cognitive function but also to improve overall patient 
outcomes and well-being.
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