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Abstract
BACKGROUND: Chronic kidney disease (CKD) is a chronic decline in kidney function that causes irreversible and 
progressive kidney tissue damage. Blood pressure is a major factor that can cause death up to 20 times in CKD 
patients undergoing hemodialysis therapy.

AIM: This study aims to analyze the effect of intradialytic exercise that will benefit the cardiovascular system on 
changes in blood pressure in CKD patients undergoing hemodialysis therapy.

METHODS: The research method used is a quasi-experimental pre-post design with a control group design. The 
study population was 97 dialysis patients. The sampling technique used purposive sampling as many as 30 people. 
Inclusion criteria: Patients with systolic blood pressure not >180 mmHg and diastolic 120 mmHg were included in 
the study, exclusion criteria: Patients with comorbidities, namely, asthma and heart disease were excluded from the 
study. Data analysis using paired t-test.

RESULTS: The results showed that the average blood pressure in the control group, before exercise was: Systolic 
168.93 mmHg, diastolic 106.20 mmHg, after exercise: Systolic 173.13 mmHg, diastolic 107 mmHg. The results of 
the average blood pressure in the intervention group, before exercise was: Systolic 162.20 mmHg, diastolic 104.27 
mmHg, after exercise: Systolic 153.13 mmHg, diastolic 94.33 mmHg.

CONCLUSION: The p value in the control group was found to be 0.321 or p > 0.05, while in the intervention group, 
p = 0.025 or p < 0.05. Intradialytic exercise can lower blood pressure in CKD patients undergoing hemodialysis 
therapy.
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Introduction

Chronic kidney disease (CKD) is an important 
epidemic and public health problem which occurs in 
many countries with an increasing prevalence. Over 50 
million people throughout the world are known to have 
CKD, more than 1 million require renal replacement 
therapies such as dialysis and renal transplantation. 
In recent years, the rising incidence of diabetes and 
hypertension, the most common two causes of CKD, 
has caused an increase in the prevalence of CKD [1]. 
Impaired kidney function occurs when the body fails 
to maintain metabolism and balance of fluids and 
electrolytes, causing retention of urea and other nitrogen 
residues in the blood. Kidney damage can result in 
problems with the ability and strength of the body which 
causes disruption of work activities, the body becomes 
easily tired and weak so that the patient’s quality of life 
decreases. The WHO stated that the growth of people 
with kidney failure in 2013 had increased by 50% from 
the previous year. The prevalence of chronic renal 
failure who underwent dialysis was 19.3% in 2018. The 
number of people with kidney failure in Indonesia is 
around 150 thousand people and 10 thousand people 
undergoing hemodialysis [2].

Hemodialysis is a process of kidney replacement 
therapy using a semi-permeable membrane that 
functions like a nephron so that it can remove metabolic 
waste products and correct fluid and electrolyte balance 
disorders in patients with renal failure. Hemodialysis 
performed by the patient can maintain survival while 
changing the patient’s lifestyle [3].

Hypertension and chronic renal failure are 
closely related. Based on the results of the study, the 
etiology of chronic kidney failure was mostly dominated 
by hypertension, around 71.7%. Hypertension can be 
a cause of renal failure and conversely, kidney disease 
can cause hypertension through sodium and fluid 
retention mechanisms [4]. Blood pressure is a major 
risk factor for cardiovascular disease with up to 20-fold 
increased mortality in patients with chronic renal failure 
undergoing hemodialysis. The condition of patients 
undergoing hemodialysis therapy will trigger various 
problems such as physical, psychological, lifestyle, and 
social changes that will have an impact on the patient’s 
quality of life. Correct understanding of the mechanisms 
involving intradialytic changes in blood pressure can 
lead to the choice of good management [5].

In 2018, the hemodialysis unit at the Indriati 
Solo Baru Hospital had 20 hemodialysis machines 
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for CKD patients, with a therapy delivery system 
divided into two shifts, morning and afternoon, each 
CKD patient was scheduled 2 times a week with a 
frequency of 10 h/week. During the hemodialysis 
process, the patient experienced complications with 
intradialytic hypertension. Intradialytic hypertension is 
a complication that often occurs and is not adequately 
controlled. The results of the examination of 10 
hemodialysis patients experienced problems in blood 
pressure, namely, that all of them experienced an 
increase in blood pressure, making the patient even 
more anxious about their condition. The nurse takes 
action to reduce patient anxiety by encouraging the 
family to always accompany the story so that it can 
reduce the patient’s anxiety, encouraging the patient 
to distract by watching TV, and the nurse providing the 
education needed to reduce this anxiety. Intradialytic 
exercise is one of the preferred and safe intervention 
methods to control the reduction of systolic blood 
pressure (SBP) because it can increase patient comfort 
for hemodialysis therapy [6].

Based on this background, the aim of the 
study was to analyze the effect of intradialytic exercise 
on changes in blood pressure in chronic renal failure 
patients undergoing hemodialysis therapy in the 
hemodialysis room of Indriati Solo Baru Hospital.

Materials and Methods

This type of research is quantitative with a 
quasi-experimental pre-post design with a control group 
design. The population in this study was 97 dialysis 
patients in the hemodialysis room of Indriati Solo Baru 
Hospital. The sampling technique used the purposive 
sampling method of 30 respondents. The inclusion 
criteria in this study are as follows:
1. Patients who undergo routine dialysis at Indriati 

Solo Baru Hospital twice a week
2. Patients who are able to follow intradialytic 

exercise
3. Patients with SBP not >180 mmHg and 

diastolic >120 mmHg (because if their blood 
pressure exceeds these limits, they will receive 
antihypertensive drugs, so they cannot be 
taken as research respondents).

The exclusion criteria in this study are as follows:
1. Patients with comorbidities, namely, asthma 

and heart disease
2. Patients who did not complete intradialysis 

exercise in any of the sessions (warm-up 
session, core session, and cool down 
session).
The research was conducted in the hemodialysis 

room of the Indriati Solo Baru Hospital from February 

2019 to April 2019. The research was conducted in the 
hemodialysis room of the Indriati Solo Baru Hospital 
from February 2019 to April 2019, after determining 
the control and intervention group respondents. Then, 
the data were collected before the intradialytic exercise 
intervention, the respondents were given an explanation 
about the intradialytic exercise which was carried out 
every time they carried out hemodialysis therapy 2 times 
a week, carried out for 30–45 min at the 1st and 2nd h 
after the installation of vascular access, and carried out 
for 8 weeks. Within 8 weeks after the intervention, data 
were taken on the control and intervention groups. The 
research tool used an intradialytic SOP exercise; blood 
pressure assessment sheets; and leaflet intradialytic 
exercises for patient education. Analysis of the data 
used to determine the relationship between the two 
variables using the paired t-test.

Before the data were carried out the paired 
t-test, the research data were tested for normality and 
homogeneity of the data to meet the requirements of 
the paired t-test parametric test. The data normality test 
uses the Shapiro–Wilk test because the number of data 
is <50 respondents while the data homogeneity test uses 
Levene’s, it is known that the p value in each group is 
p > 0.05, meaning that the research data are homogeneous.

Furthermore, the probability value (sig.) if 
p < 0.05, then H0 is rejected and H1 is accepted, which 
means that there is a significant influence between 
the pre and post averages and if p > 0.05, then H0 
is accepted and H1 is rejected, meaning that there is 
no the effect of intradialysis exercise on changes in 
blood pressure in patients with chronic renal failure 
undergoing hemodialysis therapy in the hemodialysis 
room of Indriati Hospital Solo Baru.

Results

Characteristics of respondents

Characteristics of respondents based on 
gender in Table 1 show that the majority of respondents 
were male as many as 17 people (56.7%).
Table 1: Characteristics of respondents by gender = 30
Gender Control Intervention Total

f % f % f %
Male 7 46.6 10 66.6 17 56.7
Female 8 53.4 5 33.4 13 43.3
Total 15 100 15 100 30 100

The characteristics of respondents based 
on age in Table 2 indicate that the minimum age of 
the respondent is 29 years and the maximum age is 
72 years.

Table 2: Characteristics of respondents by age (n = 30)
Category Minimum (year) Maximum (year) Mean (year)
Age 29 72 51,03
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Respondents blood pressure 
measurement

Based on the results of the paired t-test, it is 
known that p = 0.321 or p > 0.05 was considered in the 
control group while in the treatment group, p = 0.025 
or p < 0.05 was considered, so there is an effect of 
intradialytic exercise on changes in blood pressure 
in patients with chronic kidney failure undergoing 
hemodialysis therapy at home Indriati Solo Baru 
Hospital.

Discussion

Characteristics of respondents based on 
gender based on Table 1 show that the largest number 
of respondents was 17 males (56.7%).

The large proportion of CKD patients 
undergoing hemodialysis therapy is due to an increase 
in creatinine which is influenced by muscle mass or 
rhabdomyolysis. Men tend to have more muscle mass 
so blood creatinine levels are higher than men. The 
results of other studies showed that the proportion of 
CKD who underwent hemodialysis therapy was male 
68.3% and female 31.7% although some literature 
explained that CKD patients were not influenced by 
gender, meaning that men and women had the same 
risk of developing CKD [7].

The prevalence rate of CKD in men is thought 
to be related to the type of supplement consumed 
because in general, men are more and often consume 
food and drinks or supplement drugs for a relatively long 
time. These foods and drinks and supplements have a 
side effect of CKD. Patients who consume supplement 
drinks are more at risk of developing kidney failure 
because the sugar content in supplement drinks is 
about 25 g in every 150 ml bottle [8].

CKD is defined as the presence of kidney 
damage or an estimated glomerular filtration rate 
(eGFR) less than 60 mL/min/1.73 m2, persisting for 
3 months or more, irrespective of the cause. It is a state 
of progressive loss of kidney function ultimately resulting 
in the need for renal replacement therapy with dialysis 
or transplantation. Kidney damage refers to pathologic 
abnormalities either suggested by imaging studies 
or renal biopsy, abnormalities in urinary sediment, or 
increased urinary albumin excretion rates [9].

There are various factors that can affect 
the quality of life of patients with CKD undergoing 
hemodialysis, namely, sociodemographic factors such as 
gender, age, education level, marital status, employment 
status or economic status, and nutrition or diet related 
to nutritional intake. Other factors are depression, 
presence of comorbidities or comorbidities, length of 
time on hemodialysis, non-adherence to treatment, 

high body mass index, social support, adequate 
hemodialysis, and interdialytic weight gain, urine output, 
and hemoglobin values [10]. The results of Masi and 
Kundre’s, 2018, study [11] showed a comparison of 
quality of life between chronic renal failure patients with 
comorbid hypertension and diabetes mellitus.

Based on Table 2, the overall average of 
respondents is 51.03 years old. The incidence of CKD 
is also related to the level of infection in the kidney 
organs, namely, CKD and a person’s lifestyle such as 
DM and hypertension, and age. The older a person 
is, the higher the risk of developing CKD because 
the kidneys experience a decline in function and 
performance, which, in turn, are unable to compensate, 
causing kidney failure. The results of Pranandari and 
Woro’s study [12] showed that most of the respondents 
with CKD were in the age range 26–55 years, as much 
as 58.5%. Physiologically, at the age of 40–70 years, 
the glomerular filtration rate will decrease progressively 
to 50% of normal, resulting in a decrease in the ability 
of the renal tubules to reabsorb and concentrate urine. 
Decreased ability to completely empty the bladder 
increases the risk of obstructive infection and decreased 
fluid intake, which is a risk factor for kidney damage. 
As you get older, the kidney function decreases, 
namely, the decrease in glomerular excretion rate and 
deterioration of tubular function. Decrease in kidney 
function on a small scale is a normal process for every 
human being as we get older, but it does not cause 
abnormalities or cause symptoms because it is still 
within reasonable limits that the kidneys and the body 
can tolerate. However, due to the presence of several 
risk factors for kidney abnormalities, there will be a 
rapid or progressive decline in kidney function, causing 
various complaints from mild to severe, this condition is 
called CKD [13].

CKD is defined as the presence of kidney 
damage, manifested by abnormal albumin excretion or 
decreased kidney function, quantified by measured, or 
estimated GFR that persists for more than 3 months [14]. 
In CKD, the GFR value falls below normal by  
125 mL/min. Decreased GFR (Glomerular Filtration 
Rate) according to age, that at the age of over 30 years 
will experience a decrease in GFR values at a rate of 
about 1 mL/minute/year [15]. If there is damage to the 
number of nephrons after birth, it cannot be formed 
again. After the age of 40 years, the number of nephrons 
generally decreases by 10% every 10 years so that by 
the age of 80, the number of nephrons is reduced by 
40% compared to the age of 40 years [16].

CKD defined as a persistent abnormality 
in kidney structure or function, for example, 
GFR <60 mL/ min/1.73 m2 or albuminuria >30 mg/24 h 
for more than 3 months, CKD affects 8–16% of 
the population worldwide. In developed countries, 
CKD is most commonly attributed to diabetes and 
hypertension [17]. Diabetes and hypertension are 
the main causes of CKD in all high-income and 
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middle-income countries, and also in many low-income 
countries. Incidence, prevalence, and progression of 
CKD also vary within countries by ethnicity and social 
determinants of health, possibly through epigenetic 
influence [1]. DM is a comorbid factor that can affect 
the condition of CKD patients because high blood sugar 
levels can interfere with the structure and function of 
blood vessels. Patients with diabetes mellitus have low 
insulin levels, causing disturbances in the metabolism 
of carbohydrates, fats, and proteins in the body related 
to impaired permeability of blood vessels in the kidneys 
so that they will be damaged.

The results of measuring respondents’ blood 
pressure before and after treatment according to 
Table 3 show that in the control group, the mean pre-
SBP was 168.93 mmHg and diastolic 106.20 mmHg, 
while post-SBP was 173.13 mmHg and diastolic 
107 mmHg. Initial blood pressure was taken in the 
1st week the patient agreed to be a respondent in the 
study, while post data were taken at week 8 without 
any treatment. Standard therapy from hospital patients 
who experience SBP> 180 mmHg will be given routine 
antihypertensive drugs, namely, amlodipine 1 mg × 
10 mg. According to researchers, hemodialysis is a 
method to remove excess fluid and toxins when the 
patient’s blood circulates through the artificial kidney 
(dialyzer) and the kidneys help maintain blood pressure 
by excreting or storing sodium and water. When blood 
pressure drops, the kidneys start the renin-angiotensin 
mechanism. The renin-angiotensin mechanism 
stimulates vasoconstriction, which causes the release 
of the hormone aldosterone from intradialytic exercises 
including various stages of flexibility exercise, 
strengthening exercise, and cardiovascular exercise 
performed during hemodialysis to improve the blood 
circulation system. Intradialytic exercise is performed 
in the first 1–2 h of hemodialysis for 30–45 min and 
can be started after the vascular access insertion is 
complete. Hemodialysis measures can prevent cardiac 
decompensation that can occur if intradialytic exercise 
is performed after 2 h of hemodialysis therapy. In 
exercise, there are many physiological changes that 
occur as a result of the adaptation process of various 
systems in the body. The adaptation to exercise in the 
body system will show many physical and biochemical 
changes in the blood, cardiovascular, respiratory, and 
muscular vascular systems.

Table 3: Blood pressure measurements in the control and 
treatment groups (n = 30)
Category Pre Post Sig.

Minimum Maximum Mean Minimum Maximum Mean
Control

Systole 152 180 168,93 159 187 173,13 0,321
Diastole 92 120 106,20 91 119 107

Intervention
Systole 139 180 162,2 139 169 153,13 0,025
Diastole 90 118 104,27 82 115 94,93

This shows that intradialytic exercise in 
the form of regular physical exercise during intra-
hemodialysis can increase blood flow to the muscles, 

increase the number of capillaries, and increase the 
area and surface of the capillaries, thereby increasing 
the movement of urea and toxins from the tissues to 
the vascular, which are then flowed to the dialyzer. 
According to researchers, intradialytic exercise can be 
perceived to be the same as physical exercise which 
will have a good effect on various organ systems in 
the body, one of which is the cardiovascular system, 
wherewith proper and regular physical exercise, 
the work efficiency of the heart will occur. The work 
efficiency of the heart or the heart’s ability will increase 
according to the changes that occur. This can include 
changes in heart rate and cardiac output.

Physical exercise elicits potential anti-
inflammatory effects that are likely to account for many 
of the salutary actions of regular exercise on chronic 
metabolic diseases [18]. A lack of physical activity is 
linked to the development of many chronic diseases. 
It is now well established that the immune system and 
inflammation play a central role in the development 
of numerous chronic metabolic diseases. Intradialytic 
exercise can reduce fatigue in patients undergoing 
hemodialysis [19]. Planned physical exercise has 
four basic components, namely, muscle strength, 
muscle endurance, flexibility, and cardiorespiratory 
endurance. The effect of exercise will provide 
physiological changes that occur in almost every 
system of the body. Changes will be achieved when 
sufficient time is required for physiological adaptation, 
which is in the range of 6–8 weeks. The condition 
of a decrease in blood pressure because the blood 
vessels experience dilation and relaxation. Overtime, 
exercise can relax blood vessels so that blood 
pressure decreases, just as a widening of a water 
pipe lowers water pressure. In this case, exercise can 
reduce peripheral resistance. A decrease in blood 
pressure can also occur due to reduced pumping 
activity of the heart. The heart muscle in people who 
regularly exercise is very strong, so the heart muscle 
in that individual contracts less than the heart muscle 
in individuals who rarely exercise to pump the same 
volume of blood [20]. A simplified aerobic exercise 
program has increased the efficacy of dialysis and 
may be considered as a safe, complementary, and 
effective modality for hemodialysis patients [21]. 
Thus, exercise will reduce cardiac output, which, in 
turn, causes a drop in blood pressure. An increase 
in the work efficiency of the heart is reflected in a 
decrease in systolic pressure, while a decrease 
in peripheral resistance is reflected in a decrease 
in diastolic pressure. Intradialytic exercise can 
be recommended as structured physical exercise 
therapy for hemodialysis therapy patients. The need 
for further research on intradialytic exercise combined 
with other methods.
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Conclusion

There is an effect of intradialytic exercise 
on changes in blood pressure in chronic renal failure 
patients undergoing hemodialysis therapy at Indriati 
Solo Baru Hospital with p = 0.025.
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