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N=134 patients on dialysis
Physical activity assessed by Armband during 7 days

Nephrol Dial Transplant. 2012 Jun;27(6):2430-4
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Baria et al, 

J Ren Nutr. 2011 May;21(3):226-34

Physical activity on 
dialysis day is lower than 
on non-dialysis day and 
lower that that of healthy 
individuals

N=32 patients
N=20 healthy individuals pair-
matched by gender and age
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• Low PA level already seen
at early stages of CKD, 
Stages 3a, 3b and 4

• Interventions to increase
physical activity have
been recommended
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Virtual Reality for RHB
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• PRIMARY AIM to investigate if a 12-weeks non-immersive 
Virtual Reality exercise program intradialysis improves 
physical function and physical activity 

• SECONDARY AIM to explore the adherence rate to this new 
type of exercise. 

HIPOTHESIS 

A Virtual reality exercise program will result in improvement 
in physical function and physical activity levels.
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Randomized crossover dessign

CONTROL

VR EXERCISE

Randomization

Baseline 12 weeks 36 weeks24 weeks

VR EXERCISE

CONTROL

Cross Over

WASHOUT

METHODS  Dessign



METHODS Physical Fucntion testing

Gait Speed (4m)
Timed Up & Go

(TUG)

STS 10

6MWT

One-Leg Standing 

Test (OLST)

ICC= 0.92

ICC = 0.88

ICC= 0.94

Ortega et al. 2018
Segura-Ortí and Martínez-Olmos 2011



PHYSICAL ACTIVITY QUESTIONNAIRE

Metodología

Adjusted Activity Score 

(AAS)

Daughton and Fix 1980
Johansen et al. 2001

STILL DOING this activity

HAVE STOPPED doing this activity

NEVER did this activity

Human Activity Profile 

(HAP)

94 self-reported activities

METHODS Physical activity

 Impaired activity (< 53)

Moderately Active (53-74)

Active ( > 74)



• Non-immersive VR game 
adapted to dialysis:
• Treasure Hunting (TH) 

• The patient must catch some 
objectives avoiding obstacles 
by moving the lower limbs

METHODS Exercise program

• Total exercise time (3 to 42 
min)
• Number of subsets (1 to 6)

• Time per subset (3 to 6 min)

• Rest between subsets (1 min)

• Rate of perceived exertion 12 
to 15



METHODS Exercise program



RESULTS Flow chart

Assessed for eligibility 
(n=74))

Randomized 
(n=56))

Allocated to control 
(n=28))

Allocated to VR 
(n=28))

Received allocated 
intervention (n=20))

Received allocated 
intervention (n=20))

Excluded (n=0))

Allocated to VR
(n=20))

Received allocated 
intervention (n=17))

Excluded(n=20))

Allocated to control
(n=20))

Received allocated 
intervention (n=15))

Baseline

12 weeks

24 weeks
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74.3 (57.9-90.6) m

MDC 66.3 m 
(Segura  and Martínez 2010)

Previous studies intradialysis
conventional exercise
• Ortega et al 2020, 26 m
• Pérez-Domínguez et al, 37.8 m
• Segura-Ortí et al 2018, 44.2 m
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0.14 (0.11-0.17) m/s

MDC 0.26 m/s 
(Ortega-Pérez de Villar et al 2018)

Previous studies
intradialysis conventional
exercise
• Segura-Ortí et al 2018, 

0.17 m/s



RESULTS/ DISCUSSION

MDC 8.4 s 
(Segura  and Martínez 2010))
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Previous studies
• Ortega et al 2020, HB 0.4 
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RESULTS/ DISCUSSION

MDC 11.3 s
(Ortega-Pérez de Villar et al 2018)
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RESULTS/ DISCUSSION

MDC 11.3 
(Ródenas-Pascual and Segura-Ortí 2020)
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RESULTS/ DISCUSSION

 Impaired activity (< 53)

Moderately Active (53-74)

Active ( > 74)



Adherence (Sessions attended/offered) 

Virtual reality-Control 84%
Control-Virtual reality 69.2% (U Mann Whitney p=.002)

RESULTS/ DISCUSSION

Ortega et al. 2020 Pérez-Domínguez et al. (under
review)

Segura-Ortí et al. 2018

80.2%

53 %

50%

45 %
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1. Small simple, non-normality of some data sets 
(TUG, OLST).

2. Short exercise program to get improvements over
the minimal detectable change of physical funtion
and physical activity measures.

3. Not a clear definition of which type of exercise is
VR. RPE within the limits of strength training.

4. Scientific community percepction is that is ‘freak’ 
and difficult to apply, but it is the opposite

5. Future studies with longer programs should check
if greater improvement can be achieved.

LIMITATIONS



1. 12 weeks of VR exercise intradialysis results in 
improved physical function and increased physical
activity level.

2. Changes do not exceed minimal detectable change
values

3. Adherence to this type of exercise is high

CONCLUSION



THANK YOU

Questions?

esegura@uchceu.es

mailto:esegura@uchceu.es

