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Background

• Patients with CKD are physically inactive, and 
regardless of age, have levels of physical functioning 
similar to (or lower than) to healthy adults of older
age

• There is robust evidence that physical inactivity is a 
strong predictor of cardiovascular mortality in this 
population

• These associations are documented in earlier stages 
of CKD, in ESKD and kidney transplantation



Prospective study of 15,368 subjects, 5.9% with non-dialysis CKD
Age 44.6+0.5 ys, mean f-up 8.8 ys
Physical activity level assessed by NHANES questionnaire

Fully adjusted OR for inactivity in CKD pts  1.30 (95% CI 1.03-1.64)



Observational cross-sectional 
study of 5258 pts across all  
CKD stages

Physical activity level 
assessed by GPPAQ 
questionnaire







104 patients (65%  M)
mean age 69 ys
79% patients > 60 ys



CKD/ESKD

The impact of CKD/ESKD
on physical activity 

Painter P & Roshanvaran B, Curr Opin Nephrol Hypertens 2013; 22: 615-23



Roshanravan B et al, Am J Kidney Dis 2015; 65: 737-47

Low eGFR is associated with decreased walking speed 
and isometric quadriceps strenght 

Walking speed

Knee extension strenght



Association of CKD with disability in the US

Plantinga LC et al, Am J Kidney Dis 2011; 57: 212-27



Johansen K, J Am Soc Nephrol 2007; 18: 1845-54



5808 community-dwelling persons aged 65 years or 
older,
1249 (22%) with CKD
Age 75+6 (CKD) vs 72+5 (no CKD)
Mean f-up 8.6 ys



Absolute increase in attributable risk of CV mortality for 
physical inactivity in pts with CKD:
15 deaths per 1000-person-years



Pooled 3-cohort analysis, 27,271 participants
categorized according to eGFR (>60, 45 to <60, and <45 ml/min per 1.73m2)
Age 60.1+10.2 ys



Eur J Prev Cardiol. 2021 Mar 11:zwaa162. doi: 10.1093/eurjpc/zwaa162
Prospective study of 4508 pts with non-dialysis CKD
Age 69.8+14.2 ys, median f-up 686 days
Physical activity level assessed by NHANES questionnaire

Log-rank test:
highly active vs inactive, P<0.001
low active vs inactive, P=0.015

Log-rank test:
highly active vs inactive, P<0.001
low active vs inactive, P=0.51



The effect of high-level physical activity on 
all-cause mortality and major cardiorenal 

outcomes is consistent across stages of CKD

modified from Kuo C-P et al, Eur J Prevent Cardiol 2021; in press



1678 patients
297 dialysis clinics
median f-up 2.6 ys
mean age 59.8 (14.2) ys
470 deaths (30%)



Retrospective study of 192 pts on 
maintenance HD
Age 64.3+10.3 ys, f-up 7 ys
Physical activity level assessed by 
accelerometry



Prospective study of 266 pts on maintenance HD
Age 64.4 ys (56.8-72.0), median f-up 79 months
Structured programme of physical activity management





Physical inactivity is associated with 
increased risk of all-cause and cardiovascular 

mortality in kidney transplant patients

Zelle DM et al, Nat Rev Nephrol 2017;  13:152-68

All-cause mortality Cardiovascular mortality
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Exercise training in CKD and ESRD 
patients has several benefits

 Promotes anabolism and contrasts muscle atrophy

 Ameliorates physical fitness (aerobic capacity, walking 
capacity)

 May ameliorate nutritional parameters (albumin, 
prealbumin, energy intake)

 Ameliorates depression

 Improves health-related quality of life









Kidney Disease Outcomes Quality Initiative 
practice guidelines for physical activity

NKF KDOQI clinical practice guidelines: cardiovascular disease in dialysis patients
Am J Kidney Dis 45(4 Suppl 3), 2005



Exercise prescriptions in CKD/ESRD patients

Roshanravan B et al, Am J Kidney Dis 2017; 69: 837-52





● Physical function assessment for patients on haemodialysis, should 
ideally take place on non-dialysis days and not after the weekend, or 
just prior or after haemodialysis

● The arm with the fistula can be exercised as long as the fistula is well 
healed and the individual is not connected to a dialysis machine.

● Patients on peritoneal dialysis may find it easier to exercise when the 
peritoneum is empty and so avoid increased pressure on the diaphragm 
that may cause discomfort or leakage at the catheter site.

● Prescribe exercise using the Frequency, Intensity, Time, Type (FITT) 
principle



Goals and interventions to implement 
physical activity and exercise in CKD

Bellizzi V & Regolisti G, Nephrol Dial Transplant 2020; 1-4



M = moderate (3.0–5.9 METs) and V = Vigorous (6.0–8.9 METs)
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2019;



Barriers to physical activity
in hemodialysis patients

• Physical
• Psychological
• Socioeconomic
• Logistic





608 patients 
330 members of healthcare staff
16 HD Italian units
mean patients’ age 64.8 (14.5) 



• Universal unawareness of the KDOQI guidelines related to physical 
function/physical activity; however, all staff thought their patients would 
benefit from physical activity

• No objective assessments of physical function and no resources or training 
to facilitate physical activity encouragement

• Staff described deteriorating physical function in their patients as 
frustrating and disappointing

• Barriers to physical activity included clinical/disease factors, staff  factors, 
and a system of dialysis care that facilitates sedentary behavior and does 
not require or incentivize clinics to promote physical activity

• The patient care technicians were interested and thought that they had 
time to promote physical activity, but thought that they were unprepared 
to do so, indicating a need for education and training and a need to 
develop protocols to address the issue as routine practice

Am J Kidney Dis 2014; 64:425-433





608 patients 
330 members of healthcare staff
16 HD Italian units
mean patients’ age 64.8 (14.5) 



608 patients 
330 members of healthcare staff
16 HD Italian units
mean patients’ age 64.8 (14.5) 

62% of patients







• Involvement of targeted professionals (e.g., sport medicine 
specialists, physiotherapists, renal dieticians, psychologists) to 
tailor exercise planning to individual patient capacities and 
comorbidities

• Home exercise rehabilitation programmes

• Supervised exercise training

• In-hospital gym, intradialytic supervised exercise

• Patient involvement in the decision-making process



• Real committment of nephrologists and dialysis nurse staff

• Pivotal role of dialysis nurse team

• Promoting targeted education programmes on exercise 
counseling

• Empowerment of nephrologists and nurse team (increased 
self-confidence in the ability to provide patients with 
appropriate and tailored couseling on physical activity



Take-home messages
• Physical activity level is low in CKD/ESRD patients, and is associated with worse

outcomes

• As there is evidence that increasing physical activity across all stages of CKD
improves aerobic capacity, muscle strength and quality of life, guidelines
recommend that patients with CKD engage in regular exercise combining
aerobic, strength and balance routines

• Different types of barriers – i.e., physical, psychologic and logistic in nature -
are highly prevalent, especially in ESKD patients on routine HD

• Negative attitudes and/or beliefs of doctors and nurses towards physical
activity/exercise have a substantial impact on the level of physical activity in
patients with ESKD, particularly when physical or psychological barriers are
present

• Addressing these issues (e.g., by specific training of medical and nurse staff)
and building a multidisciplinary team may help increase the level of physical
activity in this population



BACK-UP SLIDES



Nat Rev Nephrol 2017;  13:152-68



Roshanravan B et al, Am J Kidney Dis 2017; 69: 837-52

Early screening and general measures against physical 
inactivity in high-risk patients with CKD





A 25-item survey regarding 
exercise counseling  
administered to 500 

nephrologists attending
the 2001 World Congress  

Nephrology meeting 

Rates of exercise counseling 
among nephrologists are low

Although dialysis patients 
are a high-risk group  they 

are unlikely to receive advice 
about exercise from other 

health care providers
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