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COPD

BACKGROUND . i ) e
Dinya genelinde mortalite ve morbiditenin
% TYPE of CHRONIC ORSTRUCTIVE PULMONARY DISEASE (COPD) . .
* DAMAGE to LUNG PARENCHYMA (i.e. ALVEOLI) baslica sebeplerindendir.

CAVUSES .
* CIGARETTE SMOKING (90%
of all CASES)
~ SECONDHAND SMOKE :
* LONG-TERM EXPOSURE to
TOXIC CHEMICALS w
* DISEASE, ABNORMALITIES, k.

®
or DEFICIENCIES
ey A ~ x-1 ANTITRYPSIN DEFICIENCY
2 0
SIGNS & SYMPTOMS
TREATMENT

% PROGRESSIVELY WORSENING:

~ SHORTNESS of BREATH * || RISK FACTORS

~ PRODUCTIVE COUGH * MEDICATIONS

~ WHEEZING — ~ BRONCHODILATORS

~ WEIGHT LOSS 7 ~ INHALED STEROIDS N
* BARREL CHEST / * OXYGEN THERAPY ( '
* LIMITED PHYSICAL ACTIVITY * PULMONARY REHAR

Celli B.R,, Decramer M., Wedzicha ].A., Wilson K.C., Agusti A.A,, Criner G.J., MacNee W., Make B.]., Rennard S.I,, Stockley R.A., et al. An official American Thoracic
Society/European Respiratory Society statement: Research questions in COPD. Eur. Respir. J. 2015;45:879-905. doi: 10.1183/09031936.00009015.



COPD

BARREL CHEST

INSPECTION
* VISUALIZE SYMMETRY 2 SHAPE of CHEST ANTERIORLY & POSTERIORLY

@

BARREL CHEST
~ SLOPE of RIBS more PARALLEL
~ COSTAL ANGLE > 90°
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* can INDICATE

ANTERIOR-POSTERIOR DIAMETER CHRONIC

SHOULD be < LATERAL DIAMETER Rc%ﬁ,‘gmgﬂ“

Lye.9. COPD

‘Horizontal rib
-Artmis rib aralig




COPD

-Azalmis fiziksel kapasite ve fiziksel aktivite

-Depresyon x4 (COPD) riskli

Pollok ]., van Agteren J.E., Esterman A.]., Carson-Chahhoud K.V. Psychological therapies for the treatment of depression in chronic obstructive pulmonary disease. Cochrane Database Syst.
Rev. 2019;3:CD012347.



COPD

@ GLOBAL INITIATIVE
FOR CHRONIC OBSTRUCTIVE

J27 LUNG DISEASE

-Rehabilitasyon -6 ile 8 hafta

-Farmakolojik tedavi
-Treadmill ya da bisiklet ergometresi

-Psikoterapi -Nefes egzersizleri

-Oksijen terapisi -Diyafram giiclendirme

-Ust ve alt viicut perifer kas kuvvetlendirme
-Motor koordinasyon ve denge
-Drenaj uygulamalari

Global Initiative for Chronic Obstructive Lung Disease (GOLD 2017) Global Strategy for the Diagnosis, Management and Prevention of COPD.

Casaburi R, Zuwallack R. Pulmonary rehabilitation for management of chronic obstructive pulmonary disease. N Engl ] Med. 2009;360(13):1329-1335.



SANAL GERCEKLIK(VR)



* Bilgisayar destekli donanim ve yazilimlar

e 3d orta m,d|§ dijnya Head Mounted Display(HMDs)

e butuncul,interaktif, multisensoriyel(viziiel,akustik,-taktil)




SANAL GERCEKLIK(VR)

-Immersion(Kullanilan sensorler,ekranlar,gerceklik temsiliyeti

-Interaction(El hareketleri,objeleri bulma

- VR Endurans egzersiz 6rnegi

V. Colombo, A. Aliverti, M. Sacco,Virtual reality for COPD rehabilitation: a technological perspective,Pulmonology,Volume 28, Issue 2,2022,Pages 119-133,ISSN
2531-0437.



SANAL GERCEKLIK(VR)

MCU(ISAMDz)  Balery

BLE (nR¥51822)

MEMS Mic
(ADMP401)

(A)

A)Nefes vermeyi algilayan B)Nefes teknikleri ile VR
mikrofon oyunu arasindaki kopri

-Su alti sanal gerceklik ve diyafram kuvvetlendirme
egzersizleri



SANAL GERCEKLIK(VR)

?\\_. “ 4 ‘ video output UNITY

audiooutput | MAXmsp

respiratory data

>_. m+m

Movement +
Meaning
middleware

we==phase1 ===phase 2 e phase 3

-Nefes alma paterni ve okyanus dalgalari kontrolu iceren sanal gerceklik
uygulamasi

V. Colombo, A. Aliverti, M. Sacco,Virtual reality for COPD rehabilitation: a technological perspective,Pulmonology,Volume 28, Issue 2,2022,Pages 119-133,ISSN
2531-0437.



. . ° . °
- Nonimmersive Nonimmersive

e Semi-immersive

Pittara M, Matsangidou M, Pattichis CS Virtual Reality for Pulmonary Rehabilitation: Comprehensive Review JMIR Rehabil Assist Technol 2023;10:e47114



* Daha uzun sureli gerceklestirilebilen uygulanmasi kolay yeni metodlar
arama ihtiyaci ortaya cikti.

* Uzaktan gozlemlenerek yapilan VR rehabilitasyon programlari
geleneksel rehabilitasyon programlarini tamamlayici niteliktedir.

Lloréns R, Noé E, Colomer C, Alcafiiz M. Effectiveness, usability, and cost-benefit of a virtual reality-based telerehabilitation program for balance recovery
after stroke: a randomized controlled trial. Arch Phys Med Rehabil 2015 Mar;96(3):418-25.e2.



NEDEN(VR)??

* Tedavi ve ulagim 5

masraflarinin onem
arz ettigi
durumlarda VR
tabanli reh
programlarinin
tercih edilmesi 6n
plana cikmaktadir.

Lloréns R, Noé E, Colomer C, Alcafiiz M. Effectiveness, usability, and cost-benefit of a virtual reality-based telerehabilitation program for balance recovery
after stroke: a randomized controlled trial. Arch Phys Med Rehabil 2015 Mar;96(3):418-25.e2.



NEDEN(VR)??

* Yorgunluk,motivasyon
eksikligi,gunlik hayat
aktivitelerindeki yetersizlik

P

o
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Lloréns R, Noé E, Colomer C, Alcafiiz M. Effectiveness, usability, and cost-benefit of a virtual reality-based telerehabilitation program for balance recovery
after stroke: a randomized controlled trial. Arch Phys Med Rehabil 2015 Mar;96(3):418-25.e2.



VR AVANTAJLARI

* Fully-immersive VR
uygulamalari hastalarin
egzersiz esnasinda
motivasyonlarini ve
uyumlarini artirarak
program Uzerinde pozitif
etkiler saglar.

Mouatt B, Smith AE, Mellow ML, et al. The use of virtual reality to influence motivation, affect, enjoyment, and engagement during exercise: a scoping review. Front Virtual Real.
2020;1:564664.



VR AVANTAJLARI

* Biyofeedback katkisi ve
motor performans gelisimi

/”
¢l

1

Muscle Synergies

e

Feedback

Task-space <

Rutkowski S, Rutkowska A, Kiper P, Jastrzebski D, Racheniuk H, Turolla A, Szczegielniak J, Casaburi R. Virtual Reality Rehabilitation in Patients with Chronic Obstructive Pulmonary Disease: A
Randomized Controlled Trial. Int J Chron Obstruct Pulmon Dis. 2020 Jan
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A virtual reality-based endurance training program for
COPD patients: acceptability and user experience

Vera Colombo & ), Marta Mondellini, Alessia Fumagalli, Andrea Aliverti & Marco Sacco
Received 28 Feb 2023, Accepted 25 May 2023, Published online: 05 Jun 2023
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Effect of Virtual Reality-Based Rehabilitation on Physical Fitness in Patients with
Chronic Obstructive Pulmonary Disease

Sebastian Rutkowski,™ ' Anna Rutkowska, ! Dariusz Jastrzebski,? Henryk Racheniuk,? Witold Pawelczyk,.1 and

Jan Szczegielniak?

= Author informmation - Copyright and License information

Recruitment

(n=68)

A4

Initial assessment
- physical fitness
- spirometry test

'

Randomization

v

Group |

- physical capacity training
- breathing exercises

- physical exercise

- inspiratory muscle training
- inhalations

- relaxation

v

Group Il

- virtual reality training

- physical capacity training

- breathing exercises

- physical exercise

- inspiratory muscle training
- inhalations

- relaxation

v

Final assessment
- physical fitness
- spirometry test

,

Data analysis

PO Disclaimer

Effect of therapies on the Senior Fitness Test

PMID: 31666897

Mean (SD) group I

Mean (SD) group II

pre post pre post
Arm Curl (rep.) 19 (27) 20.6(29)* 186(3.1) 218 (3.3)
Chair Stand (rep.) 14.8(3.2) 15.6(29)* 143(3.1) 166 (3.7)*
. . Back Scratch (cm)  -7.6 (7.8)  -6.8 (7.5)* -6.1(10.8) -4.0 (10.2)*
Senior Fitness Test Sitand Reach (cm) 0.1 (43) 13 (42)* 07 (101) 3.4 (9.7)*t
Up and Go (s) 6.3(14) 60(11)* 60(08)  53(0.5)*
6MWT (m) 4949 (38.7) 514.7 (33)* 469.9 (34.3) 508.4 (44.3)*
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Chronic Obstructive Pulmonary Disease

Int J Chron Obstruct Pulmon Dis. 2020, 15 117—124.
Published online 2020 Jan 13 doi: 102147/ COPD S223592
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Disease: A Randomized Controlled Trial
2
) Jan Szczegielniak,’ and Richard Casaburi?
a
i = Author information = Article notes - Copyright and License information

Assessed for eligibility (n=120) l

Excluded (n=6)
+ Declined to participate (n=0)
+ Not meeting inclusion criteria (n=6)

Randomized (n=114)

Suscribe

Submit a Manuscript

Search

Follows

Virtual Reality Rehabilitation in Patients with Chronic Obstructive Pulmonary

FrMCID:

FMCE965810
PMID: 32021150

Sebastian Rutkowski,! Anna Rutkowska,! Pawet Kiper,2 Dariusz Jastrzebski,? Henryk Racheniuk,’ Andrea Turolla, 2

GOLD ABE Assessment Tool

Spirometrically
confirmed diagnosis

of

Assessment of

airflow obstruction

> isk of
exacerbations

Exacerbation history

PrC Disclaimer

2 hafta/5 kez

ET

(per year)
Grade FEV;
(% pred) 22 moderate
——  exacerbations or E
m GOLD 1 280 21 leading to
Post-bronchodilator
FEV,/FVC <0.7 GOLD2 50-79
ET groy ET+VR grou| VR grou; 0or 1 moderate
o Yorp Ly GoLo3 AR exacerbations B
« traditional pulmonary rehabilitation + traditional pulmonary rehabilitation + traditional pulmonary rehabilitation GOLD4 <30 ?E"E't _'“T"”S‘c'
+ exercise capacity training « exercise capacity training + VR sessions ospisbation)
+VR sessions mMRCO-1  mMRC>2
CAT <10 CAT210
l 1 1 Symptoms
Allocated to intervention (n=38) Allocated to intervention (n=38) Allocated to intervention (n=38) Table 1
+ Received allocated intervention (n=38) + Received allocated intervention (n=38) + Received allocated intervention (n=38)
+ Did not receive allocated intervention (n=0) + Did not receive allocated intervention (n=0) + Did not receive allocated intervention (n=0) Characteristics of the Patients
ETn=34 ET+VRn=38 VRn=38 Between-Group Comparison p-value®
Men, n 18 19 10 p>0.05
Age, SD. 621129 606t 4.3 604 4.2 > 0.05
+ Lost fo follow-up (n=0) + Lost to follow-up (n=0) + Lost to follow-up (n=0) & yemf D i
+ Discontinued intervention (n=4, worsening of R ) + Discontinued intervention (n=4, worsening of BMI kg/m* 2534 24224 235%3  p>00s
patients condition) + Discontinued intervention (n=0) patients condition or lost of mativation) Group B/C 17/17 19/19 19/19 p>005

+ Analyzed (n=34)

+ Analyzed (n=38)

+ Analyzed (n=34)

Spirometry parameters
FVC, (9% pred)

FEVy, (% pred)

79.5+238 73.2+139 826%175 p>005

65.4+240 605%162 69.2%23.6 p>005

FEV1, % FVC 661+13.6 658+162 669%160 p=>005

-Fitness

-Solunum kas
gluclendirme
ve gevseme
teknikleri

VR

Kinect
Adventures
Software-X box
360

-Dayanikhilik

-Govde Kontrolu
-Ust ve alt eks k.
-Dinamik Denge
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Ilnt J Chron Obsitruct Pulmon Dhuis. 2020 15 11 7—1249.

Fublished online 2020 Jan 13. doi: 102147/ COPD . S2253592
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P 32021150

Virtual Reality Rehabilitation in Patients with Chronic Obstructive Pulmonarwy
Disease: A Randomized Controlled Trial

Sebastian Ruikowski,' Anna Ruikowska, ' Pawel Kiper,? Dariusz Jastrzebski,® Henrvk Racheniuk,? Andrea Turclla,2

Jan Srcregielniak, ' and Richard Casaburi?
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VR
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ET
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Chair Stand
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J Clin Med., 2021 Jan; 10(2): 352,

FPublished online 2021 Jan 18. doi: 10 32390/ fjcm1 00203522
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PMCID: PMO F832322
FMID: 3347733

Evaluation of the Efficacy of Immersive Virtual Reality Therapyv as a Method
Supporting Pulmonary Rehabilitation: A Randomized Controlled Trial

Sebastian Rutkowski,1-" Jan Srcregielniak,’ and Joanna Szcrepariska-Gieracha?

= Auuthor infornmmation - Acrticle notes - Copyrnght and License information

Pl Disclaimer

The Perception of Stress Questionnarie(PSQ)

Hospital Anxiety and Depression Scale(HADS)

Exercise Capacity-6MWT, Lung Function(FEV1)

CONSORT 2010 Flow Diagram

| Assessed for eligibility (n=50) I

Excluded (n=0)
+ Not meeting inclusion criteria (n=0)

« Declined to participate (n=0)
+ Other reasons (n=0)

Randomized (n=50)

&

-Ayakda,dizlstl,yan yatis
fitness egzersizleri,
-Diyafram kuvvetlendirme
-Perkiisyon

-Bisiklet ergometresi

Allocated to VR group (n=25)
+ Received allocated intervention (n=0)
«+ Did not receive allocated intervention (n=0)

l

Allocated to Control group (n=25)
+ Received allocated intervention (n=0)
« Did not receive allocated intervention (n=0)

Lost to follow-up (n=0)

Discontinued intervention (n=0)

| Follow-Up l

Analysed (n=25)

Lost to follow-up (n=0)

Discontinued intervention (7=0)

SCHULTZ

AUTOGENIC

( Analysis ] l

+ Excluded from analysis (n=0)

Analysed (n=25)
« Excluded from analysis (n=0)
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-Daha yuiksek stress kaybi

-Daha yluksek HADS skor kaybi

-Akciger fonksiyonu ve egzersiz kapasitesi seviyelerde fark
yok




advarices in

respiratory medicine

Ao Respir Med., 2023 Aug; 91(4)y. 324—-336.

FPublished online 2023 Aug 10. doi: 10 3390/arm91 040026

FmMMCID: PMC1 0451922
FMID: 37622540

Benefits from Incorporating Virtual Reality in Pulmonaryv Rehabilitation of COPD
Patients: A Systematic Review and Meta-Analvsis

Irini Patsaki,” Vasiliki Avgeri, Theodora Rigoulia, Theodoros Fekis, George A. Koumantakis, and Eirini Grammatopoulou

Monika Franczuk, Academic Editor

= Auuthor imnformation - Adcrticle notes -

Records identified from:
Databases (n = 798)

Copyright and License information P Disclaimer

Random allocation to groups

Records removed before screening-
Filters for non RCTs (n = 324)
Dublicates: (n = 18)

Concealed allocation

Baseline comperability

Blinding of subjects

I

Blinding of therapists

Titles and abstracts screened

(n = 4586)

Excluded: n = 177 (no COPD patients)

n = 105 (no VR intervention)

n = 155 (no English articles)

Blinding of assessors

Measurement outcomes  obtained
from >85% subjects receiving treatment as

allocated

Intention to treat analysis

Full Texts assessed for eligibility

(n=19)
i

Excluded: n = 13 (not including
pulmonary rehabilitation in
experimental groups, not being
able to have full article)

Between group statistical comparisons

Point estimated and variability

Studies included in systematic
review
(n =6)

0% 10% 20% 30%  40%  50% 60% 70% 80% 90%  100%

B High risk of bias | Low risk of bias



Table 1

Rating of the included studies according to the PEDro scale.

Table 2

Characteristics of the studies included in the systematic review.

Citri 2 3 4 5 b 7 8 9 10 11 Score Quali
Studies v

Mazzoleni et al
0 1 0 0 0 1 1 1 1 6/10 Good

(014 24

Sutantoetal
1 0 | 0 0 0 0 0 1 1 4/10 Fair

(2019) 3]

Xieetal.
1 1 0 0 0 0 1 1 1 1 610 Good

(2021) [26]

Rutkowski etal.
1 1 1 0 0 0 1 1 1 1 7/10 Good

(2019) [27]

Rutkowski etal.
1 1 1 0 0 1 1 1 1 1 8/10 Good

(200) 28]

Rutkowski et al.
1 | 0 0 | 1 1 1 1§10 Good

(2021) [L8]

Studies Sample Interventions Control Group Results
6MWT: EG vs. CG (p = 0.026)
39 MRC dyspnea: EG vs. CG (p=0.488
Nazzolen CG:19 Wii Fit PI tem + PR PR SC};\SP EGvs. CG [5657 |
f ii Fit Plus System + iRQ: EGvs. CG (p =0
etal (2014) [24] ¥ ! b ]
EG:20 BDEL: EGvs. CG (p=0.724)
STAL: EG vs. CG (p = 0.788)
‘ 68 ‘ -
Rutkowski Kinect training
G: 34 PR 6MWT: CGvs. EG (p > 0.05)
etal. (2019) [27] +PR
EG: 34
106 EGL: Kinect training
Rutkowski CG:34 +PR+ Stationary cycle ergometer PR + Static 6MWT: EGLvs. CG (p=0.011)
etal (2020)[28]  EGL:38 EG2: Kinect training cycle ergometer EG2vs.CG (p=0.031)
EG2: 34 +PR
‘ 50 , 6MWT: EGvs. CG (d=-0.074)
Rutkowskd Immersive VR
CG: 25 PR + Schultz autogenic training  FEV,% pred: EG vs. CG (d = ~0.066)
etal. (2021) [15] +PR
EG: 25 HADS: EGvs. CG (d=-1.175)
23 . 6MWT: EGvs. CG (p=0.226)
Wil Fit System
Sutantoetal. (2019)[25] CG:11 Cycle Eroometer SGRQ: EG vs. CG (p =0.523)
+ Cycle Ergometer
EG: 12 MRC dyspnea: EG vs. CG (p = 0.036)
60 Self efficacy score (p < 0.05)
Xieetal (2021)[26)  CG:30 VR+PR PR mMRC (p > 0.05)
EG: 30 FEV;%pred (p>0.05)




* Geleneksel programlari destekleyici

* Motivasyon,uyum

* Egzersiz kapasitesi pozitif
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