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There is growing evidence suggesting that physical activity in chronic kidney disease (CKD) improves
survival and may even prevent the decline in renal function. Still, CKD patients face many barriers to
exercising, such as multiple comorbidities, fatigue, frailty, anxiety, and lack of support. Encouragement
appears to be the greatest motivation to adhere to physical activity, but an individualized prescription
by a physiotherapist, adapted to the patient's physical function, CKD, and end-stage renal disease
treatment, plays an important role as well. Disease acceptance, self-care, perceived benefits of
exercise, and increasing energy and strength, are other important motivators.
In exercise physiology VO2max, which measures the maximum oxygen consumption rate during
incremental exercise, is the gold standard for measuring and evaluating aerobic capacity. In clinical
practice other methods to measure physical function are preferable, such as the six-minute walk test
which indirectly assesses VO2max during six minutes of walking on a hard, flat surface. Borg's scale of
rating perceived exertion (RPE) is strongly associated with VO2max and is a valuable technique for
communicating the patient’s perception of exercise intensity to the physiotherapist in order to titrate
the exercise prescription. The intensity levels are classified as light (RPE 11-12), moderate (RPE 13-15)
and vigorous (RPE>15).
A comparison of VO2max between healthy subjects, patients with CKD stages 2-4, and on HD, all matched
for sex and age, shows that CKD patients have poor baseline scores, suggesting that VO2max might not
be the best measure of aerobic capacity or physical function in this population. However, VO2max
correlates strongly with the six-minute walk test in a number of chronic diseases although CKD was not
part of the evaluation.
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Figure 1. Measures of different levels of exercise intensity
Prescribing an individual exercise program for patients with CKD should include frequency, exercise
intensity, duration of physical activity, and type of exercise (endurance, strength, flexibility, balance).
The RENal EXerCise (RENEXC) study, a randomized controlled trial of exercise in CKD, compared the
effects of two exercise training programs on physical performance in 151 non-dialysis dependent
patients with CKD stages 3 to 5 with an observation period of 12 months. Patients were randomized
to endurance training in combination with either balance or strength training. The two exercise
modalities required 150 minutes of total training time per week, divided over five days, comprising 60
minutes per week of endurance training and 90 minutes per week of either strength or balance
exercises. Both groups were prescribed endurance training at an intensity of RPE 13 to 15, and
strength and balance training at an intensity of RPE 13 to 17. The strength group's median total training
time was 100 minutes per week and the balance group’s 118, indicating that at least 50% of the
patients did not complete the prescribed training time. Adherence rates were 62% in the strength
group and 68% in the balance group. The training resulted in a highly significant improvement in
endurance, assessed by the 6-minute walking test, muscular strength, measured with quadriceps
strength, and balance, measured as functional reach, in both groups.
The EXercise Introduction To Enhance Performance in Dialysis (EXCITE) multicenter randomized trial

followed patients on HD and peritoneal dialysis for 6 months to test whether a simple, personalized

walking exercise program at home improves their functional status. The main study outcomes
included change in physical performance assessed by the 6-minute walking test and the five times sitto-stand test. Patients were randomized to normal physical activity (control) or an individually tailored
prescription of walking exercise to fit their baseline ability. Patients in the exercise training group
significantly increased their walking distance and improved their muscle strength and endurance
compared to the control. group Additionally, a dose-response was observed, since patients who
actively engaged in physical activity experienced a greater impact than those with a low rate of
cooperation.
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Figure 2. Studies of exercise intervention in dialysis patients
Two trials followed the effects of intradialytic exercise in HD. The PrEscription of intraDialytic exercise
to improve quAlity of Life (PEDAL) multi-centre trial randomized patients to intradialytic exercise
training (exercise group) and control group and followed them for 6 months.
The intervention consisted of intradialytic cycling and resistance training of moderate intensity based
on the VO2max at baseline with the workload set to between 40 to 70 % of the VO2max reserve. The
starting point was 20 minutes per exercise session, and at 8 weeks, the patients gradually increased
their cycling time. Patients also engaged in resistance training twice a week, under the supervision of
a physiotherapist. The primary outcome was the Kidney Disease Quality of Life Instrument (KDQOL) –
SF36 physical component score, which did not reach statistical significance, nor did any of the
measures of aerobic capacity or physical function. The compliance with the exercise program was 47%,
and the adherence to the prescribed exercise type, intensity, and duration was 18%. Many patients
withdrew from the study or were too unwell to complete all physiological outcome assessments.
The prospective, open-label, single-blinded cluster-randomized CYCLE-HD trial assessed the effects of
an intra-dialytic cycling regimen during 6 months on left ventricular mass as evaluated by cardiac
magnetic resonance imaging. Patients were prescribed 30-minute of cycling thrice weekly during
dialysis, with RPE 12-14. Although the functional tests showed no statistically significant results, there
was a significant reduction in left ventricular mass after 6 months of follow-up in the exercise group.
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Figure 3. The primary aim of CYCLE-HD study: changes in left ventricular mass
The World Health Organization’s recommendation for 150 minutes of physical activity per week is also
included in The Kidney Disease: Improving Global Outcomes (KDIGO) 2012 Clinical Practice Guideline
for the Management of CKD. Nevertheless, recent research questions the feasibility and necessity of
adherence to this recommendation. 150 minutes of weekly exercise is highly unattainable and
unrealistic for patients unaccustomed to physical activity, elderly individuals, and people with chronic
medical conditions, as demonstrated by the low adherence levels in some medical trials. Importantly,
there is overwhelming evidence in the RENEXC, EXCITE and Cycle-HD trials that marked benefits can
be observed in people living with disability and/or chronic disease, with volumes of activity well below
150 minutes per week.
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Key points
1. There is mounting evidence that physical activity improves survival and may even delay the
deterioration of kidney function in CKD patients.
2. Although VO2max, is recognized as the gold standard, other methods for measuring and
assessing aerobic capacity in people with chronic disease are preferable such as the sixminute walk test and Borg's scale of rating perceived exertion (RPE).
3. The RENEXC, EXCITE, PEDAL and CYCLE-HD trials observed the effects of exercise training in
patients with non-dialysis dependent CKD and patients on dialysis and showed beneficial
effects on physical performance and some health parameters.
4. WHO and KDIGO recommendations for 150 minutes of physical activity per week are seldom
attainable in patients with CKD. Nevertheless, patients should be advised on the beneficial
effects of any physical activity and receive prescriptions tailored to their ability.
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