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ABSTRACT

Background: Lack of physical activity is considered as a major risk factor for global mortality, especially for cardiovascular 
diseases. Regular assessment of physical functioning is recommended for patients on hemodialysis. Aims and Objectives: This 
study aimed to observe the effectiveness of physical activity on selected biochemical parameters of patients on hemodialysis. 
Materials and Methods: The present experimental study was conducted at dialysis unit at Pondicherry Institute of Medical 
Sciences, Pondicherry. A total of 14 patients including males and females who were undergoing hemodialysis at selected 
hospital and who fulfill the selection criteria were included in the present study. Results: Results showed that physical 
activity of the extremities for 15 min duration leads to positive changes in the selected biochemical parameters and also 
increased hemoglobin levels significantly. Conclusion: The exercise program could also increase the hemoglobin. Further 
detailed studies with higher sample size are recommended to support the use of exercise programs during a hemodialysis.
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INTRODUCTION

Lack of physical activity is considered as a major risk factor 
for global mortality, especially for cardiovascular diseases.[1] 
It was reported that nearly 31% of the world’s population 
do not have minimum required physical activity.[2] The 
physical activities of patients on hemodialysis were still 
worse due to the presence of different comorbidities such as 
anemia, uremia, neuropathy, myopathy, disorders of bone, 
cardiovascular abnormalities, and depression.[3,4] Further, 
it was reported that during the dialysis days, the physical 
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activity lower that non-dialysis days.[5] This decreased 
physical activity in the patients with chronic renal diseases, 
increases the risk of heart diseases due to abnormal lipid 
metabolism.[6] According to the World Health Organization, 
regular physical activity was recommended to improve 
health and quality of life.[7] Regular physical activity 
decreases the risk of mortality and prevents most of 
the chronic diseases.[8] Regular assessment of physical 
functioning is recommended for patients on hemodialysis. 
Hence, the current study was undertaken to assess the 
changes from pre-test to post-test level of biochemical 
parameters of patients on hemodialysis.

MATERIALS AND METHODS

Study Design

Experimental design was used.

National Journal of Physiology, Pharmacy and Pharmacology 



Santhi et al. Physical activity and biochemical parameters

1195 National Journal of Physiology, Pharmacy and Pharmacology  2018 | Vol 8 | Issue 8

Participants

A total of 14 patients including males and females who were 
undergoing hemodialysis at selected hospital and who fulfill 
the selection criteria were included in the present study. 
The participants were stratified according to the time of 
hemodialysis and selected using simple random sampling. 
The participants who receive hemodialysis on morning 
hours were allotted to the experimental group (n = 7), and 
participants who receive hemodialysis on afternoon hours 
were allotted for control group (n = 7).

Inclusion Criteria

Male and female patients within the age group of 40–65 years, 
receiving regular hemodialysis for >2 times a week and can 
understand Tamil or English languages, were included in the study.

Exclusion Criteria

Patients diagnosed with hepatitis B, hepatitis C, and HIV, 
those receiving emergency dialysis, with a history of 
uncontrolled hypertension, heart failure, heart block, cardiac 
arrhythmias, third-degree atrioventricular heart block, 
suspected aneurysm, and recent significant change in resting 
electrocardiogram and any orthopedic or musculoskeletal 
limitations were excluded from the study.

Study Setting

The present experimental study was conducted at dialysis unit 
at Pondicherry Institute of Medical Sciences, Pondicherry.

Intervention

After 30 min of starting hemodialysis, the participants were 
instructed to do the physical activity of the extremities for 
15 min duration in sitting or lying down position. The physical 
activity includes elbow flexion/extension, forearm supination/
pronation, wrist circumduction, and fingers flexion/extension 
for 5 min in the upper extremity which is not connected to 
the hemodialysis machine and ankle rotation, toes flexion, 
extension, and hyperextension for 5 min in each lower 
extremity. The participants were instructed not to do any 
activity in the extremity that is connected to the hemodialysis 
machine. Each time of admission for hemodialysis the 
physical activity was performed by the participants for 15 min 
for 2 months. The physical activity done by the participants 
was supervised by the staff nurse or the physiotherapist. Vital 
signs of the participants were monitored during exercise.

Instruments

Semi-structured interview schedule

Demographic variables
It included age, sex, education, occupation, monthly family 
income, treatment cost per month, treatment cost paid by 

whom, marital status, religion, primary caregiver, number of 
overnight hospital admissions in the past 6 months, dietary 
habit, adherence to dietary prescriptions, habit of regular 
exercise, and body mass index.

Clinical variables
It includes reason for chronic kidney disease, how long 
the patient is in hemodialysis, frequency of dialysis per 
week, number of dialysis in the past 2 months, duration of 
dialysis (h/2 months), vascular access, hemoglobin, number 
of medications and frequency, adherence to medication 
prescriptions, and comorbidities. This is collected from the 
patient records.

Blood Investigation for Biochemical Values

Before starting the dialysis, serum values of sodium, 
potassium, urea, creatinine, albumin, calcium, and phosphate 
and after the dialysis serum value of urea were analyzed by 
laboratory standards. These are the routine investigations 
done every month for the participants who are undergoing 
hemodialysis. The biochemical values before starting the 
intervention and after 1 month and 2 months of intervention 
were collected from the patient records.

Data Collection Process

The baseline biochemical values of the participants were 
collected from the participants’ health record and semi-
structured interview guide, the experimental group was 
involved in 15 min of physical activity during hemodialysis 
for 2 months. Control group received the routine care 
practiced in the hospital. The routine practice in the hospital 
is, after starting the hemodialysis the patients were allowed to 
take rest and no specific physical activity was practiced. The 
biochemical values of the participants were collected from 
the participants’ health record at the end of 1st and 2nd months 
in both experimental and control group.

Statistical Analysis

The paired t-test is used to compare the pre-test and post-test 
level of biochemical values of experimental group.

Ethical Consideration

The present study was approved by Institutional Human 
Ethical Committee of Saveetha University, Chennai 
(020/08/2016/IEC/SU Dated 11th August 2016) and 
Institutional Review Board at Pondicherry Institute of 
Medical Sciences, Pondicherry.

RESULTS

Table 1 summarizes the demographic data of the participants. 
Table 2 summarizes clinical variables of the study 
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Table 1: Distribution of demographic variables of study participants (n=14)

Background variables f (%) P
Experimental group n=7 Control group n=7

Age in years 0.76
41-50 2 (28.6) 3 (42.8)
51-60 3 (42.8) 3 (42.8)
61-65 2 (28.6) 1 (14.4)

Sex 0.12
Male 5 (71.4) 7 (100)
Female 2 (28.6) 0 (0.0)

Education 0.44
No formal education 1 (14.2) 1 (14.3)
Primary education 2 (28.6) 4 (57.1)
High school 2 (28.6) 2 (28.6)
Diploma/degree 2 (28.6) 0 (0.0)

Occupation 0.19
Unemployed 3 (42.8) 6 (85.7)
Employed 2 (28.6) 1 (14.3)
Retired 2 (28.6) 0 (0.0)

Monthly family income 0.57
Up to Rs. 10,000 4 (57.1) 5 (71.4)
Rs. 10,001–20,000 2 (28.6) 2 (28.6)
Above Rs. 20,000 1 (14.3) 0 (0.0) 0.0

Treatment cost per month 1.00
Rs. 10,001–20,000 6 (85.7) 6 (85.7)
Above Rs. 20,000 1 (14.3) 1 (14.3)

Marital status 0.31
Single 1 (14.3) 0 (0.0)
Married 5 (71.4) 7 (100)
Widow 1 (14.3) 0 (0.0)

Religion 0.14
Hindu 5 (71.4) 5 (71.4)
Christian 2 (28.6) 0 (0.0)
Muslim 0 (0.0) 2 (28.6)

Primary caregiver 0.22
Self 4 (57.1) 6 (85.7)
Spouse 2 (28.6) 0 (0.0)
Son 0 (0.0) 1 (14.3)
Daughter-in-law 1 (14.3) 0 (0.0)

Dietary habit
Non-vegetarian 7 (100.0) 7 (100.0)

Habit of regular exercise 0.280
Yes 2 (28.6) 4 (57.1)
No 5 (71.4) 3 (42.9)

BMI 0.58
Underweight (>18.5 kg/m2) 1 (14.3) 0 (0.0)
Normal (18.5–24.9 kg/m2) 5 (71.4) 7 (100)
Overweight (25–29.9 kg/m2) 1 (14.3) 0 (0.0)

BMI: Body mass index
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participants. The comparison of clinical variables of both 
the groups shows that both the groups are comparable and 
no significant difference between the experimental and 
control group. Table 3 summarizes the pre-test biochemical 
values in experimental and control group. Both the groups 
are comparable as there is no significant difference in P 
values. Table 4 summarizes the comparison of pre-test and 
post-test level of biochemical values in experimental group. 
There is a significant difference between the pre-test and 
post-test hemoglobin (P = 0.04) and sodium (P = 0.05) in 
the experimental group. However, there is no significant 
difference in potassium, urea, creatinine, albumin, calcium, 
phosphate, and post-dialysis blood urea levels. Table 5 
summarizes the comparison of pre-test and post-test level of 
biochemical values in control group. There is a significant 
difference between the pre-test and post-test sodium (P = 
0.006) in the control group. However, there is no significant 
difference in hemoglobin, potassium, urea, creatinine, 
albumin, calcium, phosphate, and post-dialysis blood urea 
levels.

DISCUSSION

Chronic renal disease is a major public health problem 
and epidemic in both developing and developed countries. 
Currently, about 50 million people are having chronic renal 
disease worldwide, and the prevalence of this epidemic was 
reported to increase each year.[9] Alteration in the electrolytes 
and hemoglobin is commonly observed in patients undergoing 
hemodialysis. This may be due to the physical stress caused 
by the procedure. Metabolic changes were observed in 
patients undergoing dialysis due to altered concentration of the 
electrolytes and changes in the blood volume. This study aimed 
to observe the effectiveness of physical activity on selected 
biochemical parameters of patients on hemodialysis. Results 
showed that physical activity of the extremities for 15 min 
duration leads to positive changes in the selected biochemical 
parameters. Physical exercise was reported to improve 
blood pressure, heart rate, rate of respiration, strength of the 
muscles, and improvement in overall quality of life.[10] It was 
reported that the baseline blood level of phosphate, calcium, 
urea, creatinine, and potassium, as well as hemoglobin, was 

Table 2: Distribution of clinical variables of study participants (n=14)
Clinical variables f (%) P

Experimental group (n=7) Control group (n=7 )
Presence of comorbidities 0.29

Hypertension 6 (85.7) 7 (100)
Hypertension and diabetes mellitus 1 (14.3) 0 (0.0)

Reason for chronic kidney disease 0.29
Hypertension 6 (85.7) 7 (100)
Hypertension and diabetes mellitus 1 (14.3) 0 (0.0)

Number of inpatient admissions in the past 6 months 0.09
Nil 2 (28.6) 5 (71.4)
1 time 4 (57.1) 2 (28.6)
2 times 1 (14.3) 0 (0.0)

How long the participant is in dialysis (year) 0.29
<1 0 (0.0) 2 (28.6)
1–5 5 (71.4) 4 (57.1)
More than 5 2 (28.6) 1 (14.3)

Frequency of dialysis per week (times) 0.29
2 6 (85.7) 7 (100)
3 1 (14.3) 0 (0.0)

Number of dialysis in the past 2 months 0.29
16 6 (85.7) 7 (100.0)
25 1 (14.3) 0 (0.0)

Duration of dialysis (h/2 months) 0.29
64 6 (85.7) 7 (100)
100 1 (14.3) 0 (0.0)

Vascular access 0.29
Arteriovenous fistula 6 (85.7) 7 (100)
Arteriovenous graft 1 (14.3) 0 (0.0)
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compared between the exercise and control groups.[11] Further, 
improvement in the calcium levels followed by physical 
exercise program also reported by earlier studies.[12-15] Earlier 
studies reported that physical exercise plays a key role in 
improving the daily life activities and decreases the mortality 

in patients undergoing hemodialysis.[16] Mild exercise during 
dialysis should be performed during the first 2 h of dialysis.[17] 
Physical exercise increases blood flow to the skeletal muscles 
and helps to remove urea and other toxic substances.[18] Further, 
exercise helps to improve the efficiency of the dialysis.[19,20] Our 

Table 3: Distribution of pre-test biochemical values in experimental and control group (n=14)
Biochemical values Experimental group (n=7) Control group (n=7 ) P
Pre-dialysis blood serum chemical values

Hemoglobin 8.56±1.70 8.25±1.69 0.75
Sodium 136.86±2.97 136.43±3.16 0.79
Potassium 5.42±1.07 4.80±0.99 0.28
Urea 111.57±29.72 108.86±30.13 0.87
Creatinine 8.62±4.38 9.90±2.27 0.51
Albumin 4.07±0.45 3.84±0.38 0.33
Calcium 9.04±0.60 8.97±0.41 0.79
Phosphate 4.30±1.54 4.86±1.70 0.50

Post-dialysis blood serum chemical values
Urea 34.71±12.75 32.14±8.36 0.66

Table 4: Comparison of pre-test and post-test level of biochemical values in experimental group (n=7)
Biochemical values Pre‑test Post‑test Mean difference SD t value P
Pre-dialysis blood serum chemical values

Hemoglobin 8.55 9.49 0.93 0.95 2.57 0.04*
Sodium 136.86 139.29 2.43 2.69 2.38 0.05*
Potassium 5.43 5.09 0.34 0.86 1.05 0.33
Urea 111.57 101.14 10.43 41.80 0.66 0.53
Creatinine 8.63 9.06 0.43 1.63 0.69 0.51
Albumin 4.071 4.03 0.04 0.29 0.39 0.70
Calcium 9.04 9.44 0.40 0.59 1.80 0.12
Phosphate 4.41 4.30 0.11 0.95 0.32 0.76

Post-dialysis blood serum chemical values
Urea 34.71 37.71 3.00 7.57 1.048 0.33

*Statistically significant, SD: Standard deviation

Table 5: Comparison of pre-test and post-test level of biochemical values in control group (n=7)
Biochemical values Pre‑test Post‑test Mean Difference SD t value P
Pre-dialysis blood serum chemical 
values

Hemoglobin 8.2 8.7 0.47 0.55 2.26 0.06
Sodium 136.4 139.4 3.00 1.92 4.15 0.006*
Potassium 4.8 5.3 0.50 0.74 1.79 0.12
Urea 108.9 99.1 9.71 26.56 0.97 0.37
Creatinine 9.9 10.1 0.200 0.73 0.73 0.49
Albumin 3.8 4.0 0.19 0.38 1.28 0.24
Calcium 9.0 8.7 0.31 1.08 0.77 0.47
Phosphate 4.9 4.7 0.20 0.54 0.99 0.36

Post-dialysis blood serum 
chemical values

Urea 32.1 30.9 1.29 3.95 0.86 0.42

*Statistically significant, SD: Standard deviation
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results are consistent with earlier studies by Henrique et al.,[21] 
McMurray et al.,[22] and Fallahi et al.[23] who conducted studies 
on the effects of exercise in patients under chronic hemodialysis. 
Increase in the hemoglobin levels was reported followed by the 
exercise.[24] In contrast, Parsons et al. reported decrease in the 
levels of hemoglobin after exercise during dialysis. This may 
be due to strengthening the effects of erythropoietin in patients 
with lower hemoglobin levels followed by exercise.[18] Results 
of the present study indicated a significant increase in the 
hemoglobin levels followed by the intervention.

Limitations

This study was conducted in one center and in a small sample 
size, so generalization of the findings may not be possible.

CONCLUSION

The present study showed that the physical activity of the 
extremities for 15 min duration during dialysis had positive 
effects on selected biochemical parameters. The exercise 
program could also increase the hemoglobin. Further detailed 
studies with higher sample size are recommended to support 
the use of exercise programs during a hemodialysis.
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