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Thank you respected Chairman, respected auditorium. 
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It’s a great pleasure that I can have this mini lecture ‘Exercise on haemodialysis’.
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What I would like to answer maybe with you today is, can anyone name a medication that has 
more general benefits compared to physical activity and exercise?
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We know that our dialysis patients are generally very physically inactive and that reduces here 
functional capacity and quality of life. Causes of deconditioning among patients with CKD are 
known as uraemic myopathy and neuropathy, anaemia, recurrent hospitalisation, dialysis-related 
L-carnitine disorder, secondary hyperparathyroidism, androgen abnormalities and steroid 
myopathy. 
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In all these things muscle metabolism and wasting is common among these dialysis patients and 
leads to reduced muscle strength, declines in physical function and low levels of physical activity. 
This cycle of disease and disability greatly reduces the quality of life of our patients and increases 
mortality rates in haemodialysis patients. Exercise on haemodialysis aims to improve prognosis 
and health related quality of life in patients with ESRD through exercise training. 
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There are a lot of studies about exercise on dialysis and some of the studies have published 
evidence of muscle dysfunction for example, in patients with CKD as we see. Exercise intolerance 
and low physical fitness in this study said that indicators of aerobic capacity at the peak of oxygen
intake are impaired even after correction of anaemia. Also, hypervolemia in CKD patients could 
lead to some degree of heart failure further impairing aerobic capacity. Inflammatory state is 
associated with aerobic capacity independently of the comorbidity index and also, muscle blood 
flow, which improves with exercise, rises significantly less than in control subjects during both 
submaximal and maximal exercise. There can also be muscle fatigue causes. 
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20 years ago exercise started to be implemented in different dialysis centres, mostly in 
Scandinavian countries and one of the first guidelines was published in 2005 that was a KDOQI 
recommendation and that recommended that patients who are not currently physically active, 



dialysis patients, should start at very low levels and durations and gradually progress to this 
recommended level but this was a recommendation level C. 
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What is important is that all dialysis patients should be counselled and regularly encouraged by 
nephrology, which is very important and dialysis staff to increase their level of physical activity. 
Measurement of physical functioning can be evaluated. Evaluation of physical functioning and re-
evaluation of the physical activity program should be done at least every 6 months. Physical 
functioning can be measured using physical performance testing or questionnaires filled in by 
those who do exercise. Potential barriers to participation in physical activities should be assessed 
in every patient and therapy must be individualised. 

 

slide 9



Also a new KDIGO guideline in Hypertension recommends as we see, undertaking an exercise 
programme compatible with the cardiovascular health and tolerance and aiming for at least 30 
minutes, five times a week and that guideline says and recommends that hypertension with 
exercise can be better controlled in the patient with CKD. 
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What are the aims of exercise? We also want to improve the quality of life of our patients and the 
aims of exercise are to improve quality of life, to decline the morbidity of our patients. We know 
that cardiovascular morbidity is the main cause of death in dialysis patients and to survive better. 
All these things can lead to a reduction in health care system costs. 
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We know that over the last few years ESRD and the age of patients are older than 65 years and 
quality of life shows moderate levels of responsiveness in those patients. Larger studies are 
needed to demonstrate whether intra-dialysis exercise with or without home exercise can lead to 
improved outcomes in that population. 
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As I said, inactivity and ageing and we know from the ERA-EDTA Registry how a great percent of 
patients over 75 years in inactivity and that ageing and inactivity in uremic status and with 
different comorbidities can lead to muscle wasting and that muscle wasting can decline survival, 
functional independence and also quality of life. 
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You know that in that slide, we can see that survival on haemodialysis patients compared with the
general population 
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and as we know, there are many studies that evaluate the effect of exercise on the levels of 
aerobic capacity and that aerobic capacity improves with exercise and maximum capacity of an 
individual’s body to transport oxygen during incremental exercise. We see that the sedentary 
healthy male population and sedentary healthy female population have better oxygen aerobic 
capacity than the dialysis patients. 
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In one study done in the United States by the United States Renal Data System, the Dialysis 
Morbidity AND Mortality Study, a special study that showed reduced peak oxygen consumption 
and poor quality of life associated with increased mortality risk in haemodialysis patients. That 
study included 4025 patients and lasted from 1996 to 1997. They saw that the patient who has 
daily exercise has a better percent of survival than patients who do it once a week. 
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What are the contraindications for participation in a rehabilitation programme? That is recent 
myocardial infarction, unstable hypertension, congestive heart failure, cardiac arrhythmia, 
unstable angina, significant cerebral or peripheral vascular disease. Also uncontrolled diabetes 



mellitus, active liver disease, persistent hyperkalaemia before dialysis, severe orthopaedic 
limitation and non-compliant patients is a very important thing. 
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In this analysis, we know that there are many studies on exercise and to evaluate efficacy and 
safety of exercise that a group of authors made one meta-analysis that was published in 
Nephrology 2014 and that meta-analysis potentially included 1.708 studies. Full text reviewed 67 
but included only 24 randomised trials studies. In those randomised trial studies, they assessed 
study quality, the baseline similarity, effects of the dialysis efficacy, effects of the peak uptake of 
oxygen, effects on health-related quality of life, adverse events, secondary outcomes and 
publication bias. 
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From those 24 studies, six studies assessed the change in dialysis efficacy Kt/V and they found 
that intradialytic exercise had higher dialysis efficacy that can be explained by the fact that 
muscle blood flow improves during exercise and the capillary surface may remove more urea. So 
the Kt/V improved during exercise. That is confirmed in this study.

 

slide 19

Also, seven randomised clinical trials found that significant improvement of oxygen aerobic 
capacity was better but that was a trial and the duration of the study was from two years to ten 
years, so they did a subgroup analysis showing that the trial duration had an influence the peak 
of oxygen capacity. Trial duration of more than 6 months had significant effects of death but trial 
duration less than 6 months had no change in those things. 
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Seven out of the 24 studies on 265 patients had significant effects of physical function on life but 
there was no significant difference in the mental function. 
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Also, there was no significant difference between the intradialytic exercise group and control 
groups with respect to musculoskeletal and cardiovascular complications. I must emphasise that 
these studies they saw adverse events during exercise and those adverse events were 
hypertension in the three patients. 
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Dialysis patients have three choices on how or where to exercise. On non-dialysis days, exercise 
at home but the best was exercise during haemodialysis. Intradialytic exercise can increase the 
solute removal and as we said, Kt/V can be better. Greater compliance and low dropout rate and 
also supervised by trained staff that is very important. 
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Fitness components in patients on haemodialysis are coordination, strength, endurance, 
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stamina and flexibility. 
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The possibility of performing the movement with as large a radius
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in the joint as possible and it is in our centre and I must emphasise that according to the CME 
course in Holland and Professor – in Sarajevo to make exercise.
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This in our centre where we started two years ago. 
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Coordination is the interaction between the central nervous system and skeletal muscles in order 
to target the flow of action. Good coordination is the ability to perform movements quickly and 
automatically without losing balance of the body 
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or stability of the joints.
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That is also that patients 
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and as for strength, it is the dynamic power 

 

slide 32



and statistic power. 
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Endurance 
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in our dialysis centre every day 50 patients 
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did exercise. 
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Our data, very briefly I will say that we are the first centre in Bosnia and Herzegovina and in the 
region that started exercise in a Clinical Centre University of Sarajevo 
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in 2014 and the aim of this study was to evaluate 
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the improvement of quality of life in haemodialysis patients. We have 52 patients and all patients 
were on haemodialysis 6 months and more. Exercise were performed on haemodialysis and lasted
for about half an hour in the first hours of dialysis. 
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These are our results and we found that the level of depression in males was significantly lower 
and in females and males also. Levels of anxiety too. Different studies show that they do not 
influence mental capacity but may be this Bosnia and Herzegovina dialysis population is different 
from the European ones. So they have improved mental capacity. 
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Subjective assessment of physical fitness in males was significantly higher 

 

slide 41

as in females and also males. Our study found significant changes in subscales of role of 
functioning and emotional, energy, fatigue and social functioning. Similar results were found by 
Painter and Oh-Park that were published in Acta Med Croatica. 
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These are preliminary results because we are following up our patients and that is one clinical 
randomised prospective study and the aim was re-evaluation of a new questionnaire in the 
assessment of the quality of life, level of depression and anxiety, physical performance, prediction
of two-year survival in haemodialysis patients. We had two experimental groups and control 
groups, the group who did exercise and the group who didn’t. 
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You have here these preliminary results that a general patient included in an intradialytic exercise 
programme had a higher median of general health self-assessment after one year. 
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Also, patients included had a higher median of emotional well-being self-assessment after a one-
year programme. 
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Patients included in intradialytic programme had a higher median of social functioning self-
assessment after one year. 
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Patients included in this study also had a higher median in physical function of self-assessment 
after one year. 

 

slide 47

We used different questionnaires. So, in the end, we can conclude that exercise on hemodialysis 
may have a great impact for health in chronic haemodialysis patients, improving overall health 
and quality of life, patients in our study were all very motivated and some of them also exercised 
at home. Our study showed benefits of exercising in our population of haemodialysis patients in 
the period of 6 months and more. 
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Intradialytic exercise can improve Kt/V, intake of aerobic capacity and quality of life and 
intradialytic exercise is safe for haemodialysis patients.
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But the question is why is intradialytic exercise not applied widely in dialysis centres? That is 
because maybe there is a lack of education and motivation of patients, a lack of randomised trials
about the survival and benefits of exercise. 
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But I hope in the future there will be more exercise and better quality of life for our dialysis 
patients and less pills. 
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Thank you very much.
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Chairman: Thank you very much Halima. We have three minutes for questions dear colleagues. 
Halima, your results for your exercise programme are very important for our patients. What do 
you think about mental health and exercise programmes in everyday dialysis practice? Our results
from the last five years in niche clinical centres and niche centres of the Fresenius Health Care 
show us, we have published this data, that in patients that do exercise activity during the day 
during dialysis and after dialysis have a much better mental health score using the most 
important mental health questionnaires like -- 36 and others. What do you think? What are your 
results on mental health?

Prof. Resic: Yes, we had results really that depression and other things through that questionnaire
improved and I think that exercise really has an influence on mental health. We know our patients
have depression, cannot sleep and other things like anxiety and so on. But the results of our 
meta-analyses of randomised trials found that they don’t have that such significant influence on 
mental health but in our population, I think the key point is that you have coordination with an 
interdisciplinary approach and you must have physiotherapists, as you know to do that. We do 
exercise every day on dialysis for half an hour and patients are not depressed. They want that 
and are motivated excluding only when they are transplanted. So, I think we need to implement 
that idea and I --- here to have maybe update some guidelines in that field because exercise is 
always controversial about whether it has some benefits or not whether it’s risky for morbidity or 
not.

Chairman: Definitely, we need guidelines because, dear colleagues, we should always think about 
health-related quality of life. What is emotional rehabilitation of our patients? What is physical 
rehabilitation? What is social rehabilitation of our patients? We can do much better for these 
patients and for their rehabilitation if we support everyday physical training and improve mental 
health in our patients.

Prof. Resic: When we started dialysis, patients didn’t believe, they thought something was not 
right with doctors. How can dialysis patients do exercise? That is strange between nephrologists 
and between medical staff. You know but now that is practice.

Chairman: Ok next question please. 

Question: My name – I come from Beijing, Chinese Rehabilitation Researcher ---. I’m very 
interested in renal rehabilitation. So I have a question to ask you. In my haemodialysis centre, I 
have done some renal rehabilitation including intradialytic exercise but I find there is a high 
dropout so I want to know in your centre how do you treat these questions?

Prof. Resic: When you start exercise, you must always supervise the exercise. You know when one



patient tells the other in the – for example, ‘I’m not doing that’, we have such things you know, 
one patient was unsatisfied and the other says ‘it’s not good’. But when you speak with patients 
when the physiotherapist comes and when you have supervised with doctors and nurses, we have
very young professional doctors and they supervise the patients, they will not dropout. We have a
problem because other patients we are – dialysis 350 patients and we work on four shifts. We are
the biggest centre in the region. The other patients, why do we not do exercise because they 
know we have a problem with the staff. So, I think you need to have supervised and motivated 
patients. We have psychologists and they speak with patients and they give us feedback when 
patients don’t want to do exercise. But patients tell us while we’re watching TV. We stand and sit, 
ok? So I think education and motivation of patients is very important.

Question: I totally agree with you. A very important question is how do we motivate patients to 
take on exercise during dialysis and also to maintain a programme? But I think that will become 
apparent as we go through the other talks. So we’ll come back to that question that I think is a 
very important question.

Prof. Resic: Yes, it’s very important.

Chairman: Unfortunately, we don’t have much time for discussion.

Prof. Resic: Ok. Thank you very much.

Chairman: Halima thank you very much for your excellent presentation. You have opened a new –
about rehabilitation and definitely, we need guidelines on how to do that in our patients.

Prof. Resic: Thank you.

 


