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Fig. 1. Percentape of patients in each level of physical activity, determined
by step counter. Sedentary <4999 number of steps per day; low active:
5000-7499 number of steps per day; somewhat active: 7500-9999 number
of steps per day; active 10 000-12 4999 number of steps per day and highly
active =12 500 number of steps per day [14].
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Physical activity on
dialysis day is lower than
on non-dialysis day and
lower that that of healthy
individuals

--4-- Dialysis day

---O--- Nondialysis day

N=32 patients
N=20 healthy individuals pair-
matched by gender and age

Healthy group

Baria et al,

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



INTRODUCTION

* Low PA level already seen HAP (Physical Activity)
at early stages of CKD,
Stages 3a,3band 4 o0
* [Interventions to increase
physical activity have
been recommended
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Figure 2. Associations observed in this cohort based on bivariate and multivariable

modeling
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End-stage renal disease (ESRD), the final stage of
chranic kiney disease (CKIY) that exists in B-16% papu-
Iation warldwide [1], is characterized as imeversible kid-

rmls IREI'SJ khanuulumd tha effects of no <8 woeks” anor-

ney 1z
3]. Hemodiafysis (HD) is an important and commonly
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‘wide. Most of them were treated with HD.
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INTRODUCTION

 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.



METHODS Dessign

Randomized crossover dessign

CONTROL

WASHOUT CONTROL

A

Randomization Cross Over

VR EXERCISE VR EXERCISE

!

Baseline 12 weeks 24 weeks 36 weeks



METHODS Physical Fucntion testing

Gait Speed (4m) Time(qlrgg)& Go

ICC=0.92

One-Leg Standing
Test (OLST)

Ortega et al. 2018
Segura-Orti and Martinez-Olmos 2011



METHODS Physical activity

INSTRUCIOMES: Este cuestionario contieme wna serie de items gue
describen actividades de la vida diaria. Lea cuidadosamente cada uno de estos

PHYSICAL ACTIVITY QUESTIONNAIRE items y margue con un circulo el ndmero de la respuesta que mds se ajuste a

como estd usted realizando esa actividad.

- : Cuestiones s s 1_1:::*:; "'EE:E"
Human Activity Profile T E—————— : :
(HA P) 2. Escucharla radio. : 1 2 3
94 self-reported activities i 1 : " | STILL DOING this activity
6. Permaneper de ple mas de 1 minuto. 1 2 2
. o St : : — | HAVE STOPPED doing this activity
Adjusted Activity Score T Sy e 1 ; ,
(AAS) 1t-l.|pllh:|-|:lrl.::nhl|,u-sdlrllﬂ. 1 Fl 3 ] ) o
T3 Bafarse sin ayuds. : : ; NEVER did this activity
14. Ponerse los rapatos, medlas, ckcetines sin R i .
> Impaired activity (< 53) e i : Z
> Moderately Active (53-74) e 1 3
cache durante 85 millas [1&0km} o més.
> Active ( > 74) :: ::::-::::m“mu :: : z Daughton and Fix 1980
s _ _ _ Johansen et al. 2001




METHODS Exercise program

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

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

B RESUTTAN0S

L TESOROSIMUERTE

* 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

Very, Very Light

10

Somewhat Hard

Hard

17 Very Hard

18
19  Very, Very Hard
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Baseline

12 weeks

24 weeks

(n=74)

Assessed for eligibility

v

Randomized
(n=56)

v

v

Allocated to VR
(n=28)

Allocated to control
(n=28)

Received allocated
intervention (n=20)

Received allocated
intervention (n=20)

Excluded (n=0)

Excluded(n=20)

—

Allocated to VR
(n=20)

Allocated to control
(n=20)

Received allocated
intervention (n=17)

Received allocated
intervention (n=15)




Variable
Age (vears)
Mean (SD)
Median (min-max)
Time on HD (months)
Median (min-max)
Sex n (%)
Male
Female
Diagnosis CKD
Diabetes Mellitus
Glomerulonephritis
Polycystosis
Others
Diabetes
No
Typel
Type II
Smoking habit
No
Yes

Charlson’s Commorbidity
Mean (SD)
Median (min-max)

CVR (n=28) VRC (n=28)
66.5 (14.8) 68 (13.5)
69.5 (31.7-86.4) 68.9 (31.6-90.8)
49 44
4(0.3-15.9) 3.7 (0.7-18.6)
17 (60.7) 17 (60.7)
11 (39.3) 11 (39.3)
6 4
8 6
2 3
12 15
15 18
10 8
3 2
20 18
8 10
6.83 (3.10) 6.35(2.81)

7.00 (1.00-12.00)

6.00 (2.00-12.00)




RESULTS/ DISCUSSION

Meters

359,2

337,6

6 MINUTES WALKING TEST

422,7 | - (57.9-90.6) m

—0 3475

MDC 66.3 m

(Segura and Martinez 2010)

Previous studies intradialysis
conventional exercise

* Ortega etal 2020, 26 m

* Pérez-Dominguez et al, 37.8 m
* Segura-Orti et al 2018,44.2 m

PRE
--CONTROL -@-RV

POST

————————————————————
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GAIT SPEED

1,20 0.14 (0.11-0.17) m/s

1,09
1,00 '98
95 —0— 95

,80

B,
s
& Previous studies
intradialysis conventional
n exercise
* Segura-Orti et al 2018,
0.17 m/s

,00 T 1

PRE POST
-0-CONTROL -@-RV




RESULTS/ DISCUSSION

SIT TO STAND TO SIT TEST 10

35,0 4.7 (3.8-5.7) s

30,7
iy 29,0 O 295
25,0 24,9
A 20,0 3
Z . . . . .
o Previous studies intradialysis
& 150 conventional exercise
e Ortega et al 2020, 3 seconds
10,0 e Pérez-Dominguez et al, 3.3
seconds
50 e Segura-Orti et al 2018, 4.8
seconds
0,0 T \
PRE POST

--CONTROL -#-RV
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TIMED UP AND GO

9,60

9,30 ©— 9,30

oo - 1.5(0.7-2.3) s

4,00
Previous studies
2,00 * Ortega et al 2020, HB 0.4
seconds
,00 T \

PRE POST
--CONTROL -#-RV




RESULTS/ DISCUSSION

SECONDS

16,0
14,0
12,0
10,0
8,0
6,0
4,0
2,0

0,0

7,5

6,6

ONE-LEG STAND TEST

15,1 6.7 (4.4-9.0) s

—®—6,6

Previous studies

Ortega et al 2020, Intradialysis
5.9 seconds

PRE
--CONTROL -#-RV

POST



HUMAN ACTIVITY PROFILE
70,0
60,0 59,5 7.8 (5-9_9.6)
o 51,7
(a4 ’
(%)}
o
= 40,0
=) Previous studies
= 30,0 |+ Ortega etal 2020, Intradialysis
cutones [ § 4, Home-based program 3
| & 70,0 e Pérez-Dominguez et al,
> Intradialysis 6.6, Home-based
10,0 5.8
0,0 T "
PRE POST
-0-CONTROL -#-RV




RESULTS/ DISCUSSION

Clinical Mursing Research

The Relationship between Physical © The Authors 2020 > Impaired activitv (< 53
Activity Levels and Functional Capacity s comurds emsins P y ( )
in Patients with Advanced Chronic oA e

Kidney Disease » Moderately Active (53-74)

Anna Junqué Jiménez, RN', Vicent Esteve Simé, MD, PhD', I ( )
Lola Andreu Periz, PhD?, and Eva Segura Orti, PT, PhD? > ACtlve > 74

Table 2. Physical Activity Level and Several Variables.

Physical activity level (35 HD) Physical activity level (17 PD)

Normal or moderately  Impaired activity Active or moderately Impaired activity
Variables active (n=15) (n=20) p value active (n=9) (n=8) p value
HAP AAS 66.0 (58.0-73.0) 38.0 (22.5-43.0) =.01* 60.0 (56.0-71.0) 38.0 (30-45.3) =.0I*
Demographics
Age (years) 67.0 (45.0-74.0) 77.0 (62.0-83.0) 039*% 55 (46-76) 78 (71-84.8) 036
Sex (% males) 6 (40%) 8 (40%) 635 4 (44.4%) 3 (37.5%) 581
Muscular strength
HG (kg) 25.0 (19.7-35.3) 20.6 (18.0-24.9) 139 27.0 (18.5-43.0) 21.5(17.3-26.3) 236
Functional capacity te|
6MWT (m) 471.0 (430.0-489.0) 289.5 (215.5-333.0) 434.0 (341.0-459.0) 287.5 (265.8-329.8) O11*
SPPB (points) 11.0 (9.0-12.0) 7.0 (5.0-9.0) 11.0 (7.5-11.5) 6.5 (5.0-8.0) 015%
STS-5 (s) 1.7 (9.4-14.0) 21.0 (15.2-23.0) 13.0 (11.5-17.3) 17.5 (15.1-26.0) 021*
4m Gait speed (m/s) 0.9 (0.9-1.0) 0.8 (0.6-0.9) 0.9 (8.3-0.9) 0.8 (0.7-0.9) 021*
STS-10 (s) 24.2 (21.5-29.5) 44.1 (30.9—48.4) 27.2 (24.7-38.2) 37.9 (33.8-60.9) 027*
HRQoL EuroQol 55.0 (35.0-88.0 65.5 (40.7/-2 66.0 (55.5-76.5) 77.5 (56.5-87.7) 167

Note. HAP AAS = human activity profile test adjusted activity score; HG = dominant arm handgrip strength; 6MWT = 6-min walking test;
SPPB = short physical performance battery; STS = sit-to-stand-to-sit test; m = meters; s = seconds.

HAP scores: “active” or “moderately active” physical activity level =53 and “impaired” physical activity levels being =53 points.

Statistical significance: *p =.05.



| RESULTYDISCUSSION
Adherence (Sessions attended/offered)

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

PHYSIOTHERAPIST NURSING STAFF PHYSIOTHERAPIST

\ ‘ et SO

Ortega et al. 2020 Pérez-Dominguez et al. (under Segura-Orti et al. 2018
review)




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.



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
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