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Acute Effects of Oxygen Delivery Methods on Exercise Capacity and
Dyspnea in Interstitial Lung Disease: A Case Study

Jong-Hwa Jeong, PT, PhD', Sang-Hun Kim, MD, PhD’
]Department of Physical Therapy, Rehabilitation of Medicine, Biomedical Research Institute, Pusan National University
Hospital, Busan, Republic of Korea
2*Deparz‘ment of Rehabilitation Medicine, Biomedical Research Institute, Pusan National University Hospital, Pusan

National University School of Medicine, Busan, Republic of Korea

Purpose: This study aimed to compare the acute effects of oxygen therapy using a medical oxygen cylinder and a
portable oxygen concentrator (POC) on exercise capacity and dyspnea perception in a patient with interstitial lung disease
(ILD). Methods: This study investigated a 64-year-old male patient with ILD and exertional desaturation who underwent
three 6-min walk tests (6MWT) under different conditions: room air, medical oxygen cylinder, and POC (Inogen One G3).
A single-case repeated measures design with a randomized condition order was used, with a 48-h interval between tests.
Exercise capacity was assessed using a 6-min walk distance (6MWD), while oxygen saturation (SpO: ) and heart rate
were continuously monitored. Dyspnea perception was assessed before and after exercise using the modified Borg CR10
scale, with subcategories of overall dyspnea, difficulty in breathing, and anxiety/fear. Results: Compared with room air
(222 m), both oxygen delivery methods improved the 6MWD (POC, 290 m and +30.6%; cylinder, 281 m and +26.6%).
Oxygen therapy effectively prevented exertional desaturation, with a nadir SpO. of 90% (POC) and 92% (cylinder),
compared with 86% on room air. Overall dyspnea decreased from 7 (room air) to 4 (both oxygen therapies). Difficulty
in breathing improved from 3 to 2, while anxiety/fear showed the most significant reduction (from 4 to 2 with POC and
from 4 to 1 with cylinder). Conclusion: Both medical oxygen cylinders and POC improved exercise capacity, maintained
oxygenation, and reduced dyspnea in ILD. No significant differences were observed between the two devices, suggesting
that the POC could be considered a potential alternative to the oxygen cylinder in similar clinical contexts. Furthermore,
oxygen therapy improved the physiological outcomes and reduced psychological distress related to dyspnea.

Key words: Dyspnea, Interstitial lung disease, Medical oxygen cylinder, Oxygen therapy, Portable oxygen concentrator,
Six-minute walk test.
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ILD 3h= #H2Z-58 02 7|27|7t Ads] Hofx|aL Azt

77 7 -%K(interstitial lung disease, ILD)> 328 4 W Ak ExSP) st o ek $)E ohA EaL T1o
o) d5at a3t WAste] #2) ghdo] Frashs theFst w2t 3gteto] AsiZItO'Donnell 5, 2017). ILD $E4jo]l 7]
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. F8 71A0E HE7]-3T SYU X (ventilation—perfusion
mismatch), H3EZ-EAETo|AO Ak A ASHdiffusion
limitation), 3P AbAsT 74 T2]3 A% = b U
thek(shunt)?] 27} So] E3HECh (Viani 5, 2022).

REAZE LD 9] 7k R AfNsle] SFEUS E
o £EEAL FAANE AS B2 HEhViani 5,
2022). 1 % H3JAAZ]HE(ambulatory oxygen therapy,
AOTY= £53 QAT T Fol 23 L2 AFSalE 2
2 HaEsiel @) 25 SeS Al o AHslsi
(Ciarleglio 5, 2025). AOT= 579 #AAit4adS5o] Yet
U SE AR AT olng Ay B Foe
AkAHEAS 7] (portable oxygen concentrator, POC)E E3f 2%
StcKhor 5, 2017).

POC+ SAEOA W& AAE W 2 4ka Fadolth
AEA =8 AT 9} Blasto] ZRkeke bR, A
A 7hset v, e %k Fid 5o S Al
(Moretta et al., 2021). 345t POCE o5& AMAAIZ T 9}
ge] e s AE Ao R FEshal, Stk AkaY
TS AR 371810 omg AT o faFr]o U
a4 eR=the Wl itk £ POCE 419 55 H9g
Ajslo] §7] Aol 48 BRON B W02 AEsie
HHH, o728 Ak RIEE AEAQ R FutEe Aol

A w2 7h PFA o= ILD St
9] 558 P FFE Fohe TA= wi$ Aol
Visca & ARA& & 527 9] ILD $hajo] ot 64-:.387 ]
(Six-minute walk distance, 6MWD)7} EA4| 202 82|51 7
Aol S-S IR Visca &, 2011), Nishiyama 52
FA 5 ArkaFo] gl S 1 AR5(IPF) 22k 209
A 5E AEPAN 55 A ERitkal Harskgl
CH(Nishiyama 5, 2013). 3t 383722 Z0]7] ¢l AkAA]
BE A= Bk, o H o] AIAA 3 1A= ILD
ANAN &5 & Tgutetol g AR 7o) aaprt glrkal
RIS tHBell 5, 2017). 3HATF £33 tx} ¥4 ©5
Aolm M=z thE A2(EE, F) 9 AAAESS Fee) 4
f4F Tt UdE7|ol 38w = stz dYst
71%= o]HHOra 5, 2022).

65 R YA A Six-minute walk test, OMWT)+= $.57] 2%l
] 5 EE Sk fl8 dutaer A8she st
& HAOIEGarvey <5, 2015). 53] ILD hAjof|A| -8k 73
%, AH s AL EES Ak Tl H H
oldr Ao & UehdthHolland 5, 2014). E3F ILD ko]
B4 ARARS Ao MWTSE 28 S55einle] At
7} AR A0R HIECHOra 5, 2022). (MWT:= 24

BES vidol 71 5SS W 4 9los), ILD 8
oA dl% o QARE ZEEIL ti(Vecchi &, 2025).

ILD 3R}= s d=l 42 (chronic obstructive pulmonary
discase, COPD) 84jo] Ha| &5 A] Aika@zo] A2 Wil
7] ol o %8 Ak §go] Wash 497} Bk POCE 3
o728 AARY Hr gedom W ARE wharl QIX|vt
ILD SjollA] 2Alek 4 Sl Ak 7sgo] HAe Ak Fol
7Fs Al SRlEA] ehtth(Viani &, 2022). wehbA] &2 9]
242 LD S]] MWTE 1wt of ol Akaalgicie}
POCE #A85fal 19 We 559 ¥t U 33t Q4o
dfet wiske shelske ol

T. A7 4

A7AR= Helsinki A1) F-2iqtdeo] mhet At A A bl =)
I, 22|l AAlEA At 2o

2. A7 Hxt
& d7e drEdTRE AAERNe, g g tdRE

=
o A2 T ARAR 2N 3510 6MWTS A3}

B 1. (L0 ke £

Age (y) 64
Gender Male
Height (cm) 173
Weight (kg) 66.6
Body mass index (kg/m?) 2225
FEV, (L, %) 1.31, 354
FVC (L, %) 1.87, 39.3
FEV1/FVC (%) 70.1
DLco (mL/mmHg/min, %) 20.8, 84
mMRC 2

FEV4, forced expiratory volume in one second; FVC, forced
vital capacity; DLco, diffusing capacity of the lung for carbon
monoxide; mMMRC, Modified Medical Research Council dyspnea
scale,
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FGIE Al P AR AL RAIR Hgsgom, A4
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WA I WE B} 3 B A ] ke
&2 0 BAG O, YA 4 EELTIL oA
22 54T A9 PIE ZA FUSHL O K FAL HF
S QS ATk & Aol oleidt ARl WAl
opsrek
# ATl AT A 7P 271 vhast 2k

1) AW¥7](room air)

6MWT 59 AR 25 A-83HA] Qke

2) 954 AAARY

oA EALA AMgShE O 7-§ A E T (medical
oxygen cylinden)& AHEBIIC) A2lE] e ok Akeg £
Wz 2As0] A4AOR G ALFEIRS 1-15
L/min H{Jo]aL F A9 Fe= 99.5% ofch 2 Aokl
T8 AAHE A8l vkt ddste] 6MWT &
oF AtA A =5FT). oF4 Al WHPARAE S (saturation pulse
oxygen, Sp0,)7} 94%oAko 2 2517 Y&l 3 L/min2 3+
seick

3) Fo-8AR A7

AL R AFGSR FTEAHAY7 | (portable oxygen
concentrator, POC) % ©]%=Al G3(Inogen One G3, Inogen
Inc, Goleta, CA, USA)E A3t HAEZ 2 (pulse
dose mode)C. & ThYAA 4haE FFTIAL 1~5THA Y] Ak
SRS M 4 9 B Aeo] FEL §7-96%2 SJR7|E
ofl kit 2 Aoli ARtE 7p Wel Hgsiga u)t
Neehs ddste] OMWT 53k A2 25130 9FF Al SpO,
7k 94%o e m 24dst7| Sl stAl(grade 5)= FHskGith

.88 =7
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= 3 mufch A7} Hlefglis 30 m A Edeld et
Ul 63 5RE R 8 we) Atk BaslE At
Ay F7F A=Ak 6MWT 59 Wk heart rate, HR),
SpOr= AAel ddd A &5% WukAZ747](Nonin
3150, Nonin Medical, Plymouth, MN, USA)Z #&%02
mE el

2) 3&1

B3 312k Modified Borg CR-10 HEE AM3}o] o4 A
o 5sw Al SAITE 03(As] 3HA] el 103(¢
A8 4= e HYY 7] 11 HER ZA5Ht) Ora
59 AFE Hash] sguehe ANk S5 580 o]y
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SpOr= AUE7] 2710014 Qg Al 89% o]t 7t 5 X|A]
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O)=§ AARITE A S H =2 SpO,E 7RIS
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A 0%, B2k % 27010k Z71E QIR e T A AksEeh U8 Bl WA

BOF EL BEL AR 20 oV A 28, Wb 5 Hnde] KLuskohg B eahIckBoutou §, 2011
490 the ESleh POC 271004 OV A] 0%, B7FF280]  Raghu 5, 2015). ¥ ATo|4 B RS MA@t 25
G GG ALY ZZA VY A 0F, W F 1HOE  F AMABZS 915t do] AAmet BRSSPI 2t

H 2. 6MWTS| Zut

Variables Room air POC Oxygen cylinder

SpO, (%)

At rest 89 94 95

Nadir during 6MWT 86 90 92
Heart rate

At rest 96 92 94

Maximum 124 128 131
6 min walk distance (m) 222 290 281

POC, portable oxygen concentrator; SpO,, saturation pulse oxygen; 6MWT, six—minute walk test,

3. s&=et
Variables Room air POC Oxygen cylinder

Dyspnea overall

At rest 2 1 1

After 6MWT 7 4 4
Difficult breathing

At rest 1 0 0

After 6MWT 3 2 2
Anxiety or fear of breathing

At rest 2 0 0

After 6MWT 4 2 1

POC, portable oxygen concentrator; 6MWT, six—minute walk test,

A WS HATHE 3) 2 34t Ora 52 Aol 4739 572 Aited
5ol Sl ILD $folA AaA2s 283t 23}, 6MWD7}
242+143mofl 4] 345+106m2 G-olal7] Z718lia A9l

V. 1% Sk =oktol folshA Aasiirtal Ei1sglrk(Ora
5> 2022). oA AR AAfFo] AleE u ARAETE 5
2 AL LD $jo)7)] o)gg AkaAREel POCS olgst oY ol avHdE LERit
A

r (

AN S AEHS B 55T THE 4ol v F ILD 845 trdo= ojag Avddeie POC 34 &

AEIE v FA8E Atolct. 1 Azl Ayar] 249 v B Bk & Ao, &5 & 2A Sp0.2F (MWD R
T ARRAR WY BE Sp0.2t 6(MWD)7F AR 43RS B 8H] Zbe] ofuigle Aot gl Ao dERttt. of=e
gom, & X7 7ke] ol x| ke Ao Ak Khor 5] Aot dA[RtcH(Khor -5, 2017). Khor

ILD 3AolA] &5 % dhlole AAAaEZe B3l u7] 52 llAE= 2089 ILD $HE thC= Inogen One G2
Yol ofel] gt 7P g Al HE]-wE S| ¢ EverGo POC, 9|84 AMAMRIEE wlaeh A3t 25 &
(ventilation-perfusion mismatch)o|m, &% & 1A% ¥ 2A| A Sp0,2F 6MWDoj|A EAH & {23t zfo|7} ¢lict.
Yy BEFAzto R QEl #HEt Aglo] 24 o3k sty IEY F AR|Y Ve 540 Aot At Slmg Akadd
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