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ABSTRACT
Introduction: The association between cognitive
impairment and chronic kidney disease has been
documented. Cognitive impairment in CKD may
affect adherence to treatment, including diet,
medications and quality of life, furthermore, it is an
independent risk factor for mortality. Hence the need
to identify risk factors for cognitive impairment among
CKD patient in our study.

Methods: All consecutively seen, eligible and
consenting CKD patients    18 years with no barrier
to Neuropsychological assessments were recruited
between June – August, 2019. Structured proforma
was used for data collection including the Montreal
Cognitive Assessment tool (MoCA). SPSS version
20.0 was used for data analysis.

Results: 40 participants were recruited with M:F ratio
of 3:1. Mean age was 45.03±12.89 years. 89.7% of
the CKD patients were cognitively impaired using
MoCA scores of 26 as cut off. Significant difference
was seen in the MoCA scores of cognitively impaired
compared to cognitively normal patients. (17.69±3.28
and 27.75±1.26; p = < 0.001). BMI and systolic blood
pressure were found to be associated with cognitive
impairment (p = 0.004 and p = 0.047 respectively).
No association was found with waist circumference,
diastolic blood pressure, aetiology of CKD, duration
of diagnosis of CKD and eGFR.

Conclusion: Cognitive impairment may be common
in our CKD patients and its assessment with emphasis
on risk factors should form part of evaluation of all
CKD patients.

INTRODUCTION
Cognition is the mental action or process of acquiring
knowledge and understanding through thought,
experience, and the senses [1]. Cognitive impairment
is an inclusive term to describe any characteristic
that acts as a barrier to the cognitive process [2].
Chronic kidney disease (CKD), defined by persistent
reduction in glomerular filtration rate (GFR) and/or
the presence of other signs of kidney damage, is
staged based on GFR and albuminuria categories [3].
The population based prevalence of CKD in Nigeria
is between 2.5–26% [4], which is higher than the
reported prevalence of 12.1–19.9% in Africa [5], and
it is more than the global prevalence of 11-13% [6].
The association between cognitive impairment and
chronic kidney disease has been documented in the
literature [7,8]. Cognitive impairment in CKD may
affect adherence to treatment, including diet and
medications [9], besides it is an independent risk
factor for mortality [10,11]. CKD patients with
cognitive impairment should be identified to reduce
morbidity and improve their quality of life [12], in
addition, early intervention will slow the progression
of cognitive impairment [13], hence the need to
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identify risk factors for cognitive impairment among
CKD patient in our study.

SUBJECTS AND METHOD
Ethics Statement
Approval for this study was obtained from the health
research ethical committee of the Usmanu Danfodiyo
University Teaching Hospital, Sokoto. Informed
consent was taken from each participant prior to
inclusion in the study.

Study population
Consecutive patients with CKD e” 18 years and
eligible, seen at the medical outpatient department of
the Usmanu Danfodiyo University Teaching Hospital
Sokoto were recruited.

Clinical and Demographic data
All consecutively seen and consenting patients with
CKD with no evidence of uraemic encephalopathy,
previous overt stroke, significant head trauma, visual
impairment, hearing impairment or overt dementia
were included. Biodata and other clinical variables
as they relate to CKD were obtained with an
interviewer administered structured proforma. As at
the time of administering the Neuropsychological tests,
hypoglycaemia was ruled out by pre-testing RBS, and
those with low RBS were equally excluded. Only
participants with laboratory results of parameters
which is usually requested for follow up, which include
Packed cell volume, Serum Calcium, Uric acid and
Phosphate were included. Estimated glomerular
filtration rate (eGFR) was calculated using the CKD-
EPI 2009 equation.

Neuropsychological testing
The Montreal Cognitive Assessment (MoCA) tool
was used to evaluate the cognitive function of the
participants because previous studies have
demonstrated high sensitivity of MoCA score with
cognitive function [14,15]. MOCA of <26 was taken
as the cut-off for cognitive impairment in the normal
general population across many ethnic groups.
Besides, it has less susceptibility to educational and
cultural artifacts thus enabling its use in our
environment [16]. More importantly, systematic
review on cognitive function in CKD incorporating
many studies used <26 score of MoCA as the cut in
their various studies [14].

Statistical analysis
Data of each participants were decoded and de-
identified with Excel spread sheet. It was later
transferred to Statistical Package for Social sciences
version 20.0. Data exploration was done and normality
test was carried out using Shapiro-wilk test. Normally
distributed continuous variable such as age and
MoCA scores were presented as means and standard
deviation, and were compared using t-test.
Categorical variables of various risk factors were
categorized based on cognitive state and were
explored using chi-square. Data was summarized
using tables.

RESULTS
Forty (40) participants were recruited, M: F – 3;1.
Age range of 20-71, mean of 45.03±12.89 years. The
mean score of MoCA was 18.72±4.39 (95% CI:
17.29-20.14). Using the cut off score of 26 for MoCA,
89.7% were cognitively impaired, 80% M; 20% F.
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Table 2: Clinical details of CKD as it relates to cognitive function categorization

Clinical Details Cognitively Cognitively Test P value
Impaired Normal statistics

Duration of <2 23 4 χ2= 0.726 1.000

Diagnosis of 2-5 5 0

CKD (Years) >5 2 0

Aetiology of CKD CGN 14 0 χ2= 8.131 0.077

Hypertension 9 1

Type 2 DM 4 3

Obstructive uropathy 5 0

HIV 1 0

Others 2 0

Type of treatment Conservative 15 4 χ2= 4.980 0.197

Haemodialysis 19 0

Transplant 1 0

Table 1: Sociodemographic variables based on cognitive function categorization

Sociodemographic Cognitively Cognitively Test P value
Variables Impaired Normal statistics

Age (Years) 45.91±13.26 39.00±9.63 t = 1.007 0.320

Sex Male 28 2 χ2= 1.820 0.223

Female 7 2

Education Tertiary 12 2 χ2= 4.440 0.326

Secondary 9 1

Primary 1 1

Informal 10 0

Others 3 0

Occupation Civil servant 9 1 χ2= 2.374 0.494

Business 14 1

Farmer 6 0

Unemployed 6 2
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Table 3: Anthropometric variables based on cognitive function categorization

Anthropometry Cognitively Cognitively Test P value
Impaired Normal statistics

BMI(Kg/m2) Underweight 4 0 χ2= 15.15 0.004
Normal weight 23 0
Overweight 7 2
Class I obesity 0 1
Class II obesity 0 1
Class III obesity 1 3

Waist Circumference High 19 3 χ2= 0.626 0.618
(cm) Normal 16 1

Systolic BP(mmHg) < 140 20 0 χ2= 4.692 0.047
> 140 15 4

Diastolic BP(mmHg) < 90 20 1 χ2= 1.492 0.318
> 90 15 3

Table 4: Stage of CKD and laboratory parameters based on cognitive function categorization

Laboratory Evaluation Cognitively Cognitively Test p value
Impaired Normal statistics

eGFR (CKD-EPI) 1 3 0 χ2= 2.967 0.685
(Stage) 2 2 1
mL/kg/1.73m2 3 11 1

4 13 2
5 6 0

Packed cell volume < 20 6 1 χ2= 2.195 0.313
(%) 20-30 26 2

> 30 3 1

Calcium(mMol/L) < 2.20 25 3 χ2= 1.521 0.559
2.20-2.55 4 1
> 2.55 1 0

Phosphate(mMol/L) < 0.87 2 0 χ2= 1.377 0.651
0.87-1.45 8 0
> 1.45 20 4

Uric acid(mg/dL) < 3 1 0 χ2= 4.650 0.407
3-7 14 1
> 7 5 0
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Table 5: Relationship between medications and cognitive function

Medications Cognitively Cognitively Test P-Value

Impaired Normal Statistics

Antihypertensives

Calcium channel Yes 13 4 4.034 0.045

blocker No 15 0

ACEI/ARB Yes 20 3 0.022 0.882

No 8 1

Methyldopa Yes 5 2 2.116 0.146

No 23 2

Diuretics Yes 9 2 0.495 0.482

No 19 2

Antidiabetic agents*

Biguanides Yes 3 1 0.016 0.898

No 5 2

Sulphonylurea Yes 4 1 0.244 0.621

No 4 2

Insulin Yes 4 3 2.357 0.308

No 3 0

Others

Erythropoietin Yes 12 2 0.385 0.535

No 23 2

Calcium carbonate Yes 1 0 0.117 0.732

No 34 4

Calcium lactate Yes 25 2 0.774 0.379

No 10 2

Haematinics Yes 31 2 4.103 0.043

No 4 2

Calcitriol Yes 23 2 0.385 0.535

No 12 2

The mean MoCA scores of the cognitively impaired
compared to cognitively normal were 17.69±3.28 and
27.75±1.26 respectively (t=6.028, p<0.001).

DISCUSSION
Almost 90% of the study participants were cognitively
impaired with male predominance. There was a
statistically significant difference between the MoCA
scores of the cognitively impaired to cognitively

normal participants. The mean age of the cognitively
impaired was 45.91±13.26 years and the MoCA score
was 17.69±3.28, indicating poor cognitive function,
comparing our cohorts cognitive performance to that
of Gluhm et al, among healthy adults between the 4th

and 6th decade of life, the MoCA scores ranged
between 27.8-27.0, indicating better cognitive function
[16].

Categorizing the participants based on their
cognitive performance, revealed a statistically
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significant difference in the body mass index and
systolic blood pressure. While it seems a paradox
that the underweight and especially ‘normal weight’
patients were cognitively impaired compared to
overweight and obesse who were cognitively normal,
however, in patients with CKD, there is the possibility
of water retention [17], thus patients that are
underweight resulting from malnutrition tend to have
normal body mass, if not overweight, furthermore,
those that are ‘normal’ weight and possibly overweight
may tend towards overweight and obesity
respectively. Besides, water retention has been
associated with inflammation and endothelial injury
[17], which are substrates for cognitive dysfunction
[18,19]. This may be the likely case scenario in our
cohort, more so that the weight measured were not
lean body weight. Another possible explanation may
be malnutrition in CKD, which may be associated
with albuminuria and subsequent water retention.
Malnutrition and albuminuria have equally been
associated with cognitive decline [20,21]. More
participants with elevated systolic blood pressure
were significantly cognitively impaired. This finding
may explain the vascular mechanism responsible for
cognitive dysfunction and CKD [22]. Furthermore,

There is a statistically significant difference
between cognitively impaired (76%) and cognitively
normal (24%) who are on calcium channel blockers
thus pointing to the primary aetiology for which these
potent antihypertensives is being taken. Therefore,
this may be explained by the fact that apart from
diabetes, hypertension is an independent and/or co-
risk factor for the development of cognitive
dysfunction. This is further highlighted by the findings
in our cohorts (Table 2) with over 90% of them may
have primary and/or secondary hypertension [23].
Apart from calcium channel blockers, intake of
hematinics was also found to be significantly
associated with cognitive impairment, as 91% were
cognitively impaired. This is an indirect association
as most patients with CKD have anaemia, thus
warranting intake of hematinics and anemia has been
associated with cognitive dysfunction and this is
ameliorated with treatment [24,25].

CONCLUSION
Our study revealed that cognitive impairment may
be common in our CKD patients and  weight loss as
a result of malnutrition possibly and anaemia from

many aetiologies are likely risk factors for cognitive
impairment in our environment. Hence, the need to
encourage adequate and balanced nutrition in addition
to optimal blood pressure control, and active
management and or prevention of anaemia among
CKD patients.

LIMITATIONS
The sample was small limiting discovery of other risk
factors for cognitive impairment and lack of
neuroimaging to delineate those with subclinical stroke
which may also be responsible for cognitive
dysfunction.
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