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Abstract

Physical inactivity is a determinant of clini-
cal disorders and psychological problems 
in patients with chronic kidney disease. In 
two satellite clinics, a program of physi-
cal activity (PA) was offered to 86 patients 
undergoing hemodialysis. Of those, 49 pa-
tients entered the PA program spontane-
ously and 37 remained inactive. After six 
months, a satisfaction self-reported ques-
tionnaire and the Modified Mini-Mental 
State (3MS) Examination for assessment of 
cognitive function were applied. Cognition 
was compared between inactive patients 
and those participating in the PA program 
for at least three months. Regardless of age 
and duration of dialysis, patients showed a 
cognitive deficit greater than expected. In 
the general group, better cognitive function 
was observed in active patients as com-
pared to the inactive ones (p < 0.05). When 
separated by age groups, active patients 
over the age of 60 years had better results 
than the inactive ones (p < 0.05). We con-
cluded that patients with better cognitive 
responses are more physically active and/
or physical activity contributes to better 
cognitive function.
Keywords: cognition, physical educational 
and training, chronic kidney failure, renal 
dialysis.
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Comparison of cognitive function between patients on 
chronic hemodialysis who carry out assisted physical  
activity and inactive ones

Introduction

Physical inactivity is one of the factors 
contributing to the increase in clinical dis-
orders1 and psychological problems2 in pa-
tients witn chronic kidney disease. Aiming 
at raising the consciousness of patients 
about the importance of physical activity 
and its benefits, a joint work of psycholo-
gists and physical trainers was implemented 

at two satellite clinics, the CINE (Centro 
Integrado de Nefrologia) and the Home 
Dialysis Center, in the city of São Paulo, 
São Paulo state. A physical activity (PA) 
program with spontaneous patients’ entry 
was elaborated for individuals undergoing 
hemodialysis (HD) treatment. 

Patients and Methods

The PA program consists of two weekly 
20- to 30-minute sessions of combined 
strengthening and peripheral muscle re-
sistance exercises and stretching, always 
preceding the HD sessions. The PA pro-
gram aims at improving muscle strength 
and stretching to make patients’ daily 
chores easier. The patients’ entry into the 
PA program is spontaneous.

The PA program was offered to 86 pa-
tients who had been in a HD program for 
at least six months. Forty-nine patients en-
tered the PA program, while 37 remained 
inactive. To be considered active, patients 
had to participate in the supervised PA 
program for at least three months with 
100% attendance.

After six months, the modified mini-
mental state (3MS)3 examination was 
applied aiming at assessing if physically 
active patients had enhanced cognitive 
function. The cognitive function of inac-
tive individuals was compared with that 
of patients participating in the PA pro-
gram for at least three months. The test 
was applied within the first hour of the 
HD session. The results of the cognitive 
function obtained (average, and below 
or above average) were compared be-
tween active and inactive patients in the 
general group (n = 86) and according to 
age bracket. To assess whether the ben-
efit was greater in the elderly group, the 
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patients were divided into groups according to their 
ages as follows: Group I, patients under the age of 
35 years (n = 11); Group II, patients aged from 35 
to 60 years (n = 47); and Group III, patients over the 
age of 60 years (n = 28). As there were two categori-
cal variables (physical activity and result of the 3MS 
examination), the Chi-square test and the Fisher exact 
test were performed.

When comparing the score obtained in the 3MS ex-
amination (numerical data), inactive individuals scored 
lower than active individuals in the general group and 
in Group III. No difference was observed in the other 
groups. Mann-Whitney nonparametric test was used.

After the period of six months of the PA inter-
vention, a self-reported questionnaire was applied to 
assess the patient’s satisfaction with the program. It 
consisted of the following one open and six multiple-
choice questions related to body pain, physical and 
psychic changes, and participation: 

1) Have you experienced body pain? 	
a) Yes		  b) No 

2) Have you noticed any change after beginning to 
exercise? 

a) Yes		  b) No 

3) How do you assess the duration of the exercise 
sessions? 

a) Insufficient 	 b) Fair 	 c) Too long 

4) How do you rate the exercises? 
a) Light 	 b) Good 	 c) Heavy

5) What do you aim at by exercising? 
a) Improvement in life quality and/or physical  

	  fitness    b) Pain reduction    c) Other 

6) What do you think about exercising before the 
HD session? 

a) Good		  b) Bad 	             c) No answer 

7) Suggestions:
_________________________________________

_________________________________________

Results

Gender distribution was similar in the three groups 
assessed (Tables 1 and 2).

A progressive deficiency in cognitive function re-
lated to age was observed (Table 3). When comparing 
cognitive function and physical activity as categori-
cal variables, patients with average results or results 
above average showed a tendency towards being the 
most physically active. This suggests that the number 
of patients assessed should be increased (Table 4).

The patients’ scores obtained in the general group 
(n = 86) and according to the age bracket were com-
pared. A significant difference was observed in Group 
III. Physically active patients scored highest in 3MS. 
A score reduction was observed as age increased both 
in the active and inactive groups. However, the physi-
cally inactive group showed the greatest loss (80 ± 13; 
75 ± 19; and 62 ± 15) (Table 5).

The physical activity practice in that population 
resulted in positive responses in the self-reported ques-
tionnaire. In the physically active group, 52% of the 
patients showed a reduction in pain complaints and 

Table 1	 Distribution according to gender in  
	 the groups assessed

Male 
sex

Female  
sex

Total (n = 86) 41 (48%) 45 (52%)

G I < 35 years (n = 11) 7 (64%) 4 (36%)

G II 35 a 60 years (n = 47) 22 (47%) 25 (53%)

G III > 60 years (n = 28) 12 (43%) 16 (57%)

Table 2	 Number of physically active and  
	 inactive patients according to the  
	 group assessed

Active Inactive

Total (n = 86) 49 (57%) 37 (43%)

G I < 35 years (n = 11) 6 (54,5%) 5 (45,5%)

G II 35 a 60 years (n = 47) 31 (66%) 16 (34%)

G III > 60 years (n = 28) 12 (43%) 16 (57%)

Table 3	 Results of the 3MS in the groups  
	 assessed

3MS  
< average

3MS  
≥ average

Total (n = 86) 45 (52%) 41 (48%)

G I < 35 years (n = 11) 3 (26%) 8 (73%)

G II 35 a 60 years (n = 47) 22 (47%) 25 (53%)

G III > 60 years (n = 28) 20 (71%) 8 (29%)

Table 4	 Correlation between physical activity  
	 and 3MS results

3MS < average 3MS ≥ average

Active (n = 49) 22 (45%) 27 (55%)

Inactive (n = 37) 23 (62%) 14 (38%)
Chi-square /Fisher tests: p = 0.08.
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25% of them provided a positive response regarding 
an increase in one’s perception of health, expressed as 
well-being and mood enhancement.

The results have been interpreted as satisfactory, 
and the PA program maintained and encouraged.

Discussion

On average, the prevalence of cognitive deficit in the 
Brazilian population over the age of 60 years ranges 
from 5.9% to 29.7%.4,5 In a meta-analysis assessing 
27 studies, Jorm et al6 have reported that the preva-
lence of dementia doubles every 5.1 years from the 
age of 60 years. In the sample studied, patients with 
chronic kidney disease undergoing a HD program 
showed, regardless of gender and duration of the di-
alysis treatment, a cognitive impairment above that 
expected for their respective age bracket (26%, 47%, 
and 71%). Such findings are corroborated by the 
study by Yaffe K et al7 demonstrating a reduction in 
the cognitive response of patients with chronic kidney 
disease in the pre-dialysis phase.

Cognition is an important factor for determining 
the therapeutic approach and for assessing adherence 
to treatment.

Recently, a study conducted by the Group of 
Cognitive Neurology and Behavior of the Neurology 
Clinic of the Hospital das Clinicas of the Medical 
School of the University of São Paulo has shown that 
more than half of the population has difficulty in 
understanding information about administration of 
medication, results of tests, and scheduling of medi-
cal visits. The study assessed 312 individuals, 32.4% 
of whom showed difficulty in understanding phrases 
and simple texts. Among the elderly, that rate reached 
51.6%. ��������������������������������������������Although the study focused on functional il-
literacy, the cognitive impairment in the elderly popu-
lation cannot be excluded as a limiting factor to ad-
herence to treatment.8 

Considering that 39% of the patients on a chronic 
HD program in Brazil9 are over the age of 60 years, 
and that in the sample studied 71% of the patients 
had cognitive impairment at that age, we believe that 

the multiprofessional team should be encouraged to 
adopt a simpler and more direct approach. In ad-
dition, instruction sessions should be provided to 
caregivers.

Conclusion

We concluded that patients with better cognitive re-
sponses are more physically active and/or that physi-
cal activity contributes to improve cognitive function.
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Total < 35 years 35 – 60 years > 60 years

N 3MS n 3MS n 3MS N 3MS

Inactive 37 70 ± 17a 5 80 ± 13 16 75 ±19 16 62 ± 15 c

Active 49 80 ±13 b 6 90 ± 7 31 80 ±12 12 75 ± 15 d

a x b: p = 0.004; c x d: p = 0.02; a x d p < 0.05.

Table 5	 Correlation between patients’ physical activity and 3MS score 




