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ABSTRACT: 

Aim: to study in cognitive impairment and depression in cases of end stage renal disease. 

Material and method: this cross sectional study was done in AVBR hospital, a teaching tertiary care hospital in wardha district 

of central india. Forty patients of ESRD on dialysis and 30 control were studied. Mini cog and Ham-D tests were implemented for 

detection of cognitive impairment and depression among them. 

Results : In our study 26(65%) were males and 14(35%) were females. Cognitive impairment was prevalent in ESRD 

patients(2.75±1.40/4.20±0.71) (p=0.0001)as compared to the controls. The proportion of depression in ESRD patients was 

significantly higher than the controls, (15.55±3.10/3.46±1.65) (p = 0.0001). 

Conclusion : Cognitive impairment and depression are common accompaniments in ESRD patients. Studies have proved that they 

significantly affect the disease outcome, morbitdity and mortality. Etiology is multifactorial and these additional burden should be 

recognised and treated appropriately with a multidisciplinary teamwork involving nephrologist, neurologit,physician, psychiatrist 

and clinical psychologist.  
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INTRODUCTION 

Chronic kidney disease(CKD) is a slow progressive loss of 

kidney function over a period of several years. Decreased 

renal function is a predictor of hospitalisation with cognitive 

dysfunction, depression and poor quality of life.  

According to World health organization, depression is one 

of the commonest association with end stage renal disease 

(ESRD) 
[1]

 .It is typically more severe and more difficult to 

treat when associated with other comorbities 
[2,3,4]

.different 

assessment tools measure depression in ESRD. 
[3, 5]

 

Depression is characterised by both cognitive and somatic 

features and it is also a risk factor for mortality 
[6, 7]

. 

Epidemiological data suggest that individuals with ESRD 

have high risk of developing cognitive disorders. The risk is 

generally explained by increased prevalence of subclinical 

ischemic cerebrovascular episodes, uremic toxins and 

associated other co morbidities.
[8,9]

. A recent data has 

confirmed that faster the eGFR declines greater is the 

cognitive impairment.
 [10]

.  

This study was aimed at determining the proportion/ 

frequency of depression and cognitive impairment in ESRD 

patients on dialysis. 

Aim and Objective: 

To study the proportion frequency of cognitive impairment 

and depression in ESRD patients and to correlate them with 

creatinine levels.  

Materials & Methods 

This was a cross sectional study of patients with ESRD 

attending the medicine outpatient clinic of Jawaharlal Nehru 

Medical College Sawangi (meghe), a teaching hospital 

(AVBRH). Duration of the study was 2 months. Approval 

was given by the health research & ethical committee of the 

institution; consecutive 40 ESRD patients who agreed to 

participate in the study were recruited. Thirty normal age 

and sex matched healthy control were compared.  

Demographic & clinical data were documented. We used the 

Mini COG and HAM-D score to identify the presence 

cognitive impairment and depression. The Mini-Cog™ is a 

3-minute instrument that can increase detection of cognitive 

impairment in patients. It consists of two components, a 3-

item recall test for memory and a simply scored clock 

drawing test. The cut off for defining cognitive impairment 

using Mini-Cog™ is <3 
[28]

. 

 Similarly another tool, Hamilton Rating Scale for 
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Depression (HRSD), abbreviated HAM-D, is a multiple 

item questionnaire used to detect grades of depression, 0 - 7 

= Normal, 8 - 13 = Mild Depression, 14-18 = Moderate 

Depression, 19 - 22 = Severe Depression, > 23 = Very 

Severe Depression.
 [29]

  

Descriptive and inferential statistics with Chi square test and 

student’s unpaired‘t’ test was used for analysis of data. 

 

RESULTS 

Table 1 showing baseline characteristics of cases and controls. 

 ESRD Group Control Group 
t-value/ 

 value-2אּ
p-value 

Age in yrs 

<40 yrs 11 9 

0.71 0.86,NS 

40-49 yrs 10 5 

50-59 yrs 8 7 

≥ 60 yrs 11 9 

Mean±SD 47.82±14.57 47.80±15.32 

Gender 

Male 26 21 
0.19 0.65,NS 

Female 14 9 

Marital Status 

Married 36 27 
0.00 1.00,NS 

Single 4 3 

Alcohol/Smoking 

Present 9 1 
5.14 0.023,S 

Absent 31 29 

Co-morbidities(Diabetes, Hypertension) 

Present 28 11 
7.72 0.005,S 

Absent 12 19 

Creatinine 7.65±5.15 0.88±0.29 7.16 0.0001,S 

MINI COG 

Score 
2.75±1.40 4.20±0.71 5.15 0.0001,S 

HAM-D Score 15.55±3.10 3.46±1.65 19.33 0.0001,S 

Table 2 : Assessment of depression with relation to creatinine by HAM-D Score in ESRD patients 

Depression 

scale 

No 

depression 

(0-7) 

Mild 

depression 

(8-13) 

Moderate 

depression 

(14-18) 

Severe 

depression 

(19-22) 

Very severe 

depression 

(>23) 

No of 

subjects 
0 10 20 10 0 

Creatinine 

mean 
0±0 5.39±3.28 7.60±4.62 5.39±3.28 0±0 

F-value 2.11,p=0.135,NS,p>0.05 
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Table 3: Assessment of cognitive impairement with relation to creatinine by mini Cog score in ESRD patients 

 MINI COG  <3 (no. Of subjects) 

N=18 

MINI COG ≥3 

N=22 

Creatinine  (mean) 10.16 ±6.43 5.59 ±2.43  

t-value 3.08,p=0.004,S 

  

 
 

 

DISCUSSION 

This study was carried out in AVBR hospital, Wardha district 

of central India. A total of 40 ESRD and 30 control were 

studied, there were 14 females (35%) and 26 males (65%). 

The mean creatinine level was more in age group 40-49 years 

in patients of ESRD. 

Co morbidities like diabetes and hypertension were more 

prevalent in cases than in control which was statistically 

significant (p value: 0.005). In our study the mean mini cog 

value in ESRD patients was 2.75± 1.40 as compared to the 

control group which was 4.20±0.71 suggesting cognitive  

 

impairment is more frequent  in ESRD patients (p=0.004).  

Several possible mechanisms cause cognitive impairment in 

ESRD,these can be cerebral atrophy(frontal lobe) due to long 

term haemodialysis, cerebrovascular diseases, intracranial 

vascular calcifications, early progress into Alzheimer’s 

disease,hyperhomocysteinemia ,hypercoagulable state, 

inflammation and oxidative stress.
[11,12,13,14,15]

 

The incidence of cerebral micro bleeds are higher in patients 

of haemodialysis and also in patients with moderate decrease 

in renal function 
[16,17]

 

A lot of hypothesis are there for cognitive impairment in 

ESRD patients. In ESRD the normal vasoregulatory properties 

of brain and kidney are disrupted leading to vascular damage. 

It has been proved by transcranial Doppler ultrasound in 

patients of ESRD which showed altered cerebrovascular 

hemodynamics leading to cognitive impairment
 .[18,19]

 

 

The Rotterdam study showed that anti hypertensive treatment 

was associated with low risk for vascular dementia in ESRD 

patients 
[20]

 

During the past decade it has been proved that anti 

hypertensive drugs prevent cognitive decline in ESRD. Recent 

theories also suggest a role of angiotensin converting enzymes 

inhibitors in uremic cognitive dysfunction.
[21]

 

In our study, all the patients of ESRD had mild to severe 

depression(p>0.05).The mean creatinine in severely depressed 

patients was 5.39±3.28, moderate depressive patients was 

7.60±4.62. The possible explanation of the creatinine variants 

may be because of the regularity of dialysis treatment which 

varied from cases to cases because of financial constraints and 

other hurdles faced by ESRD patients in rural area. 

Hospitalisation also adds to the burden of depression.
[22]

 

Earlier studies demonstrated a clear relationship between 

depression and mortality in ESRD patients but recent studies 

are unable to show a definitive relationship between 

depression and mortality 
[7, 23]

.  A study showed that baseline 

mental component scoring assessed 1-3 months after initiating 

haemodialysis in ESRD patients showed depression which 

went on deteriorating over time 
[24]

. Another study found 

prevalence of depressive symptoms of 19-24% overtime after 

initiation of haemodialysis 
[25]

. It is likely that relationship 

between depression and physical decline is not simply 

unidirectional. In some cases, depression may lead to poorer 

health and mortality and in other cases it is the reverse which 

is true. This is consistent with other studies. 
[26, 27]

 

CONCLUSION 

To conclude, depression and cognitive impairment are 

prevalent in ESRD patients. The cognitive disorders observed 
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in these patients are multifactorial in aetiology ranging from 

vascular degeneration to neural degeneration. Understanding 

the pathophysiologic interaction between renal impairment 

and cerebral functions in ESRD patients is important to 

minimize the risk for cognitive impairment. Furthermore, 

while controversies still exist regarding therapy of patients 

with ESRD with depressive symptoms, it is reasonable to start 

antidepressants drugs for better results. Better and effective 

tools for establishing a diagnosis for depression, evaluating 

possible risks, implementing reasonable guidelines for 

treatment of depression in ESRD patients is mandatory and a 

complete responsibility should be shared by the treating 

physician, nephrologists ,neurologist, psychiatrists and clinical 

psychologist. 

REFERENCES: 

1. Ustun TB, Ayuso-Mateos JL, Chatterji S,Mathers C, 

Murray CJ: Global burden of depressive disorders in the 

year 2000. Br J Psychiatry 2004;184 : 386- 392. 

2. Kimmel PL : Psychosocial Factors in dialysis 

patients.Kidney Int.2001; 59 : 1599- 1613. 

3. Kimmel PL, Weihs KL, Peterson RA: Survival in 

hemodialysis patients: The role of depression. J Am Soc 

Nephrol 1993; 4 : 12-27. 

4. Keiner GI, Ryan CE Keitner GI, Ryan CE, Miller IW, 

Kohn R, Epstein NB: 12-month outcome of patients with 

major depression and comorbid psychiatric or medical 

illness. Am J Psychiatry 1991;148 :345-350. 

5. Smith MD, Hong BA, Robson AM: Diagnosis of 

depression in patients with end-stage renal disease. 

Comparative analysis. Am J Med 1985;79 :160– 166. 

6.  Kimmel PL: Depression in patients with chronic renal 

disease: What we know and what we need to know. J 

Psychom Res 2002;53 :951– 956. 

7. Kimmel PL, Peterson RA: Depression in end stage renal 

disease patients: Tools, correlates, outcomes and 

needs. Semin Dial 2005;18 :91– 97.  

8. Elias MF, Elias PK, Seliger SL, Narsipur SS, Dore GA, R

obbins MA: Chronic kidney disease, creatinine and 

cognitive functioning. Nephrol Dial Transplant 2009; 

24:2446–2452. 

9. Madan P, Kalra OP, Agarwal S, Tandon OP: Cognitive 

impairment in chronic kidney disease. Nephrol Dial 

Transplant 2007; 22: 440–444. 

10. 10Helmer C, Stengel B, Metzger M, Froissart M, Massy 

ZA, Tzourio C, Berr C,Dartigues JF: Chronic kidney 

disease, cognitive decline, and incident dementia: The 3C 

Study. Neurology 2011; 77: 2043–2051. 

11. Passer JA: Cerebral atrophy in end-stage uremia. Proc 

Clin Dial Transplant Forum1977; 7: 91–94. 

12. Kamata T, Hishida A, Takita T, Sawada K, Ikegaya N, M

aruyama Y, Miyajima H, Kaneko E: Morphologic 

abnormalities in the brain of chronically hemodialyzed 

patients without cerebrovascular disease. Am J Nephrol 

2000; 20: 27–31. 

13. Savazzi GM, Cusmano F, Musini S: Cerebral imaging 

changes in patients with chronic renal failure treated 

conservatively or in hemodialysis. Nephron 2001;89:31–

36. 

14. Cusmano F, Savazzi GM: Cerebral computed tomography 

in uremic and hemodialyzed patients. J Comput Assist 

Tomogr 1980;10: 567–570. 

15. Madero M, Gul A, Sarnak MJ: Cognitive function in 

chronic kidney disease.Semin Dial 2008;21: 29–37. 

16. Yokoyama S, Hirano H, Uomizu K, Kajiya Y, Tajitsu K, 

Kusumoto K: High incidence of microbleeds in 

hemodialysis patients detected by T2*-weighted gradient-

echo magnetic resonance imaging. Neurol Med Chir 

(Tokyo) 2005; 45:556–560, discussion 560. 

17. Shima H, Ishimura E, Naganuma T, Yamazaki T, Kobaya

shi I, Shidara K,Mori K, Takemoto Y, Shoji T, Inaba M, 

Okamura M, Nakatani T, Nishizawa Y:Cerebral 

microbleeds in predialysis patients with chronic kidney 

disease. Nephrol Dial Transplant 2010;25: 1554–1559. 

18. Mogi M, Horiuchi M: Clinical interaction between brain 

and kidney in small vessel disease. Cardiol Res Pract 

2011: 30:61-89. 

19. Silvestrini M, Pasqualetti P, Baruffaldi R, Bartolini M, Ha

ndouk Y, Matteis M,Moffa F, Provinciali L, Vernieri F: C

erebrovascular reactivity and cognitive decline in patients 

with Alzheimer disease. Stroke 2006 37: 1010–1015. 

20. Veld BA, Ruitenberg A,Hofman A, Stricker BH, Breteler 

MM:Antihypertensive drugs and incidence of dementia: 

The Rotterdam Study.Neurobiol Aging2001 22: 407–412. 

21. Stinghen AE, Pecoits-Filho R: Vascular damage in kidney 

disease: Beyond hypertension. Int J Hypertens 2011; 

23:2683. 

22. Kimmel PL, Thamer M, Richard C, Ray NF: Psychiatric 

illness in patients with end-stage renal disease. Am J Med 

1998;105 :214– 221. 

23. Kimmel PL, Peterson RA, Weihs KL, Simmens SJ, 

Alleyne S, Cruz I, Veis JH: Psychosocial factors, 

behavioral compliance and survival in urban hemodialysis 

patients. Kidney Int 1998;54 :245– 254.                                                                           

24. Knight EL, Ofsthun N, Teng M, Lazarus JM, Curhan GC: 

The association between mental health, physical function 

and hemodialysis mortality. Kidney Int 2003;63 :1843– 

1851. 

25. Boulware LE, Liu Y, Fink NE, Coresh J, Ford DE, Klag 

MJ, Powe NR: Temporal relation among depression 

symptoms, cardiovascular disease events, and mortality in 

end-stage renal disease: Contribution of reverse 

causality. Clin J Am Soc Nephrol 2006;1 :496– 504. 



Ayushi Jain et.al / Study of Cognitive Impairment and Depression in end Stage Renal Disease (Esrd) Patients  

2778                               International Journal of Medical Science and Clinical Inventions, vol. 4, Issue 3, March, 2017  

26. Kimmel PL, Peterson RA, Weihs KL, Simmens SJ, 

Alleyne S, Cruz I, Veis JH: Multiple measurements of 

depression predict mortality in a longitudinal study of 

chronic hemodialysis patients. Kidney Int 2000;57 :2093– 

2098. 

27. Husebye DG, Westlie L, Styrvoky TJ, Kjellstrand CM: 

Psychological, social, and somatic prognostic indicators 

in old patients undergoing long-term dialysis. Arch Intern 

Med 1987;147 :1921– 1924. 

28. Borson S, Scanlan JM, Chen PJ et al. The Mini-Cog as a 

screen for dementia: Validation in a population-based 

sample. J Am Geriatr Soc 2003; 51:1451–1454. 

29. Hamilton M. A rating scale for depression. J Neurol 

Neurosurg Psychiatry 1960; 23:56–62. 

 


