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Abstract 
Patients affected by end-stage renal disease (ESRD) show quite lower physical activity and 
exercise capacity when compared to healthy individuals. In addition, a sedentary lifestyle 
is favoured by lack of a specific counseling on exercise implementation in the nephrology 
care setting. Increasing physical activity level should represent a goal for every dialysis 
patient care management. Three crucial elements of clinical care may contribute to sustain a 
hemodialysis exercise program: a) involvement of exercise professionals, b) real commitment 
of nephrologists and dialysis professionals, c) individual patient adaptation of the exercise 
program. Dialysis staff have a crucial role to encourage and assist patients during intra-dialysis 
exercise, but other professionals should be included in the ideal “exercise team” for dialysis 
patients. Evaluation of general condition, comorbidities (especially cardiovascular), nutritional 
status and physical exercise capacity are mandatory to propose an exercise program, in either 
extra-dialysis or intra-dialysis setting. To this aim, nephrologist should lead a team of specialists 
and professionals including cardiologist, physiotherapist, exercise physiologist, renal dietician 
and nurse. In this scenario, dialysis nurses play a pivotal role since they guarantee a constant 
and direct approach. Unfortunately dialysis staff may often lack of information and formation 
about exercise management while they take care patients during the dialysis session. Building 
an effective exercise team, promoting the culture of exercise and increasing physical activity 
levels lead to a more complete and modern clinical care management of ESRD patients.

Introduction

Patients affected by end-stage renal disease (ESRD) show quite lower physical 
activity and exercise capacity [1-3] when compared to healthy individuals. Muscle strength 
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and aerobic capacity are extremely limited in hemodialysis (HD) patients [4-6]. Uremic 
intoxication, anemia, mineral and metabolic abnormalities, cardiovascular comorbidities 
and uremic sarcopenia [7, 8] may explain the low physical performance in ESRD patients. In 
addition, a sedentary lifestyle and an insufficient counseling in the nephrology care setting 
contribute to low physical activity [9].

An increment of physical activity level should represent a goal of the clinical care 
management, but several barriers prevent a widespread implementation of physical exercise 
programs in dialysis units [10]. 

Three crucial elements may contribute to sustain a hemodialysis exercise program: 
a) involvement of exercise professionals, b) real commitment of nephrologists and dialysis 
professionals, c) individual patient adaptation of the exercise program.

This is in agreement with Bennet’s sentence: “patients can increase the amount and 
the quality of exercise if the dialysis center they are attending has a culture of exercise” [11]. 

Despite the evidences leading to recommendations for increasing physical activity in 
patients with ESRD, the implementation of physical exercise programs is still uncommon in 
most of the dialysis units [12].

A major reason is that the HD population is quite heterogeneous from a clinical 
and physical point of view. Exercise programs must be tailored to physical capacity and 
comorbidities of each patient who must enter the decision making process. This is the main 
way for a correct and safe implementation of physical activity in ESRD patients [13, 14]. 
Dialysis nurses have a crucial role to encourage and assist patients during intra-dialysis 
exercise but they need to develop knowledge and skillness to assist patients during their 
intradialysis exercising. This strengthens the need of involving exercise professionals in an 
exercise team in dialysis. 

In summary, evaluation of general condition, comorbidities (especially cardiovascular), 
nutritional status and physical exercise capacity are mandatory to propose an exercise 
program, during the extra-dialysis or intra-dialysis time, or both [15]. Nephrologists should 
lead a team of specialists and professionals including cardiologist, physiotherapist, exercise 
physiologists, renal dieticians and nurses. You can say…. “we have a dream”…. since many 
dialysis center have not all these resources, but our experience allows to say…. “yes, we can” !

The Exercise Team 

In our own experience, several years ago we began the implementation of physical ac-
tivities in ESRD patients by an extra-dialysis program. At first, it involved only younger pa-
tients without severe comorbidities [16]. We included patients able to complete a treadmill 

Fig. 1. The ideal Exercise team.

test, performing mild 
to moderate training. 
All of the patients 
were candidate for 
receiving kidney 
transplantation. Pa-
tients underwent nu-
tritional status eval-
uation, echocardiog-
raphy and cardiopul-
monary exercise test 
by a sports medicine 
physician. The train-
ing sessions were 
performed 2 times a 
week, on non-dialysis 
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days, for 12 months. Duration of each session was up to 90 minutes including a warm-up 
phase of stretching exercises (15-20 minutes) followed by 20-50 minutes of cycling on an 
electronically braked cycle ergometer and finally followed by a recovery phase. The intensity 
of the exercise was submaximal – that is, under the anaerobic threshold (S1), not exceeding 
60% of peak VO2 consumption. All the sessions were held in a gym outside the hospital, with 
the supervision of a skilled exercise physiologist together with a dialysis nurse or a nephrolo-
gist of the dialysis unit. 

The exercise training we used, namely an outpatient supervised program in a gym, was 
very well accepted by the patients who enjoyed this activity. No significant unwanted or 
side effects were recorded. A very positive aspect was the favorable psychological impact 
on the patients: after a few months they reported “to feel better” like “quite normal“ people. 
However, this approach excluded elderly patients and those with severe comorbidities, who 
represent the majority of the common dialysis population. 

Thus, with the aim to involve more patients, other types of exercise training were 
proposed: home exercise rehabilitation programs, exercise training in in-hospital gym or 
exercise activity during the course of the HD session [17]. 

All the patients were offered training during the HD sessions (thrice weekly). Based 
on assessment of the single patient capabilities, physiotherapist prepared and showed the 
exercise schedule, while dialysis nurses gave their support when needed. Patients performed 
low-intensity exercises for coordination, muscle strengthening and flexibility for 10’ up to 
30’ during the first 2 hours of the dialysis session. Three out of 4 patients who were unable 
to walk, recovered walking capacity and, 3 months later, they could perform a 6MWT. 

In addition, two different programs of extra-dialysis training were carried on in stable 
uncomplicated HD patients, provided adaptation to the patient’s clinical conditions and 
physical capability. Baseline physical performance was evaluated by a physiotherapist using 
3 different tests: - diary and pedometer recordings of walking daily activity. - six minutes 
walking test (6MWT), as a well validated test of submaximal performance capacity, - treadmill 
test, as a measure of endurance capacity. 

Then we offered, based on patient’s willingness and physical capability, two types of 
programs:

a) advised-walking program, namely a home exercise training program 
b) supervised-walking program, namely a home exercise training program plus an 

additional supervised training twice a week in a in-hospital gym, including a treadmill and a 
workout with an upper limb ergometer crank.

Patients were trained to adjust exercise intensity using the Borg scale.
In both groups, physical performance increased dramatically with time, expecially in 

the advised walking group. Our experience was in keeping with the data of the literature and 
clearly showed that physical performance can be safely enhanced in hemodialysis patients.

The engagement of experts in physical therapy (namely physiotherapist and exercise 
physiologist) contributed to the efficacy and safety of individually prescribed exercise 
programs. This can reduce this workload from the hemodialysis staff who often considered 
intra-dialysis exercise a disturbing factor during their duty [18, 19]. Following nephrologist’s 
indication and prescription, exercise professionals can coach and encourage dialysis staff 
to embrace exercise as a part of the patients’ prescription [20, 21] and may contribute to 
increased confidence of the dialysis staff with exercising. It have been reported that if exercise 
professionals are not involved, dialysis staff prioritize other tasks and patient exercise rates 
fall down [22].

In our experience during the periods assisted by physiotherapist, the adherence to 
treatment programs was over 80%. Unfortunately, without the presence of the therapist, 
focus on the activity decreased greatly in a few months.

We agree with the Authors [23] who claim that exercise professionals should be present 
in a dialysis unit at least for 2 days a week, so that they can see all the patients once at least. 
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Exercise professional involvement greatly contributes to increase the ‘‘exercise culture’’ in 
the hemodialysis units, the only way to create a sustaining good practice. 

Another concern is the age of the patients: dialysis staff often view the HD patients as 
being too old to exercise. In our experience elderly hemodialysis patients responded better 
than younger ones to exercise programs. Younger patients often refuse adapted physical 
activity, feeling dwarfed by rehabilitative programs while older patients are excited to be 
considered and taken care. Our experience is in keeping with the statement that age is not a 
barrier to exercise in hemodialysis.

Finally, a renal dietician can be usefully included in the “ exercise team”. He or she can 
give individual dietary recommendations, depending on the type and duration of exercise, 
the distance from the dialysis session, and co-morbidities (for example diabetes). In addition 
renal dietician can contribute to assess nutritional status and to provide counseling focused 
on changes of the life style. 

Final Considerations

Dialysis patients represent a quite sedentary population, and inactivity is associated 
with disability and poor outcomes. Unfortunately, a low frequency of physical activity 
assessment and exercise counseling occur in most of the dialysis units. 

So the question arises on what strategies may work to enhance an effective 
implementation of exercise programs in our dialysis units. A first step maybe the creation of 
an exercise dialysis team including nephrologist, sports medicine clinician, physiotherapist, 
nurses, exercise physiologist and even renal dietician. 

The following may be 10 suggested items for a safe and effective implementation of 
physical exercise in dialysis patients:

1.	 Involvement of exercise professionals 
2.	 commitment by dialysis and medical staff
3.	 careful assessment of patient’s physical capacity
4.	 single patient’s tailored prescription of exercise program 
5.	 implementation of intra-dialysis exercise when possible 
6.	 avoiding repetitive or boring exercise schedules 
7.	 exercise professionals should be present when commencing intra-dialysis exercise
8.	 regular assessment of patient’s physical capacity 
9.	 use of diary recall and/or pedometer to record habitual daily physical activity 
10.	 providing of adequate equipment

A real commitment by dialysis and medical staff is mandatory. Exercise must be seen as 
in integral component of the clinical care management of ESRD patients. Actually, improving 
physical function, quality of life, psychological status other than muscle mass and strength are 
specific effects of exercise training. Tailoring exercise program on patients’ physical capacity 
is essential to prevent feelings of inadequacy and for a correct and safe implementation of 
physical activity.
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