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고령화 사회

한국은세계에서가장빠른속도로고령사회 (’17) →초고령사회 (’26) 진입이예상됨.

Source : World Health Organization (WHO), 2017

Compiled by Project Team

전체인구중 65세이상고령자비중
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* 고령화사회 : 65세이상인구가전체인구의 7% 이상
 고령사회 : 65세이상인구가전체인구의 14%이상
  초고령사회 : 65세이상인구가전체인구의 20%이상 (UN 기준)



Postoperative Pulmonary 

complications (PPCs)

Healthy elderly patients (≥ 70 years) without COPD and ILD

Im and Park et al. Resp Research 2019

Overall population with normal PFT
 PPC = 10%
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PPCs in COPD vs. non COPD

Sekine et al.  Lung cancer 2002;37:95-101

Prolonged air 

leakage

Atelectasis Pneumonia Prolonged O2 
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COPD (53%, 41/78) vs.     non COPD (19%, 32/166)

COPD: FEV1/FVC≤ 70%, FEV1 ≤ 70%

244 NSCLC pts undergoing curative surgery
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Emphysema

413 male NSCLC pts undergoing curative surgery
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None

None
YesNone Yes None Yes

Mild Mild Moderate-to-severe

8.9

Adjusted for age at diagnosis, smoking status, 

pathologic stage, histology, comorbidity 

and type of surgery.

PPCs in COPD

AO



Mortality

Shin and Park et al.  ERJ 2016; 48: 1743-1750

Airflow limitation and Emphysema needed to consider 

for the surgery of Early-stage NSCLC.

Median 5.1 yr f/u



Physiologic evaluation 

of the patients with lung cancer

CHEST 2013; 143(5)(Suppl):e166S–e190S



수술 종류에 따른 폐기능 변화

626 Patients with curative lung cancer surgery (March 2016 – October 2018) 

20%

10% Lobectomy
Lobectomy

Shin, Kim and Park et al.  Respiratory Research 2022



Distribution of FEV1 % pred

  LCA vs. matched smoking controls

N=446, matched with age, sex and smoking Hx (randomly recruited community control)

Newly diagnosed LCA

Matched smoking controls

GOLD Gr II~
50% vs. 8% 

.

Young  et al.Eur Respir J 2009; 34: 380-386.

6-fold increased prevalence in COPD than matched smokers 

in newly diagnosed lung cancer cases.



Untreated COPD

N=221 LCA with ever smokers, 111 COPD vs. 110 non-COPD

COPD

7%

Newly diagnosed 

COPD 93%

Lee et al. Journal of Thoracic Oncology 2014; 6



Effect of Tiotropium in LCA 

patients with untreated COPD

FVCFVC (L) FEV1 (L) FEV1 (% pred)

PreTx PostTx PreTx PostTx PreTx PostTx

Two-week preoperative treatment with TIOT 

(n=21, untreated COPD)

3 patients

56%

63%

Kobayashi et al. Respirology 2009;14:675-79



2014
2015

2016

LAMA +LABA

Inhalers

Aclidinium     

    Formoterol

  

Glycopyrronium  

      Indacaterol    

       

Umeclidinium       

      Vilanterol

      

Tiotropium     

     Olodaterol

      

Aclidinium     

    (에클리라® )

Fluticasone furoate /Vilanterol

                     (렐바® )



Smoking status
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Sustained quitters (27ml/yr)

Continuing smokers (60ml/yr)

Intermittent quitters (48ml/yr)

smokers

Anthonisen et al. AJRCCM 2002



COPD management in LCA

FEV1 (L)

OP

51%

65%

LAMA/
LABA

M/65, RULobectomy

Smoking 
cessation



폐수술 후 폐기능 변화

626 Patients with curative lung cancer surgery (March 2016 – October 2018) 

Shin, Kim and Park et al.  Respiratory Research 2022



FEV1 (L)

OP

51%
59%

56%
60%

52%

65%
60%

LAMA/
LABA

Self-discontinuation 

of inhaler

M/65, RULobectomy

Smoking 
cessation

COPD management in LCA



The effect of bronchodilator

Patients with airflow obstruction (FEV1/FVC < 70% and FEV1 < 80% pred and curative lung cancer surgery (Jan 

2016 – December 2018) :156 without bronchodilator vs. 112 (42%) with bronchodilator

Bronchodilator

Bronchodilator

Without bronchodilator

Without bronchodilator
Without bronchodilator

Without bronchodilator

10%

Shin, Park et al, Sci Rep;2021;16;1-10



The effect of bronchodilator

Patients with airflow obstruction (FEV1/FVC < 70% and FEV1 < 80% pred and curative lung cancer surgery (Jan 

2016 – December 2018) :156 without bronchodilator vs. 112 (42%) with bronchodilator

Bronchodilator

Bronchodilator

Without bronchodilator

Without bronchodilator
Without bronchodilator

Without bronchodilator

Bronchodilator

Bronchodilator

Shin, Park et al, Sci Rep;2021;16;1-10



SILK
(Study of the Inhaler effect on reducing 
Lung function deterioration after Lung 

cancer surgery in Korea)

To investigate the effect of perioperative fixed-dose dual bronchodilator therapy on 

post-operative pulmonary function among mild-to-moderate COPD patients 

undergoing lung cancer surgery



18-Week randomized, double blind, placebo-controlled, parallel-group study

– Aged 40+ years

– No dyspnea or mMRC Gr 0 or 1

– Post-bronchodilator FEV1 %pred: 

≥70% pred

– No history of inhaler use 

204 Newly diagnosed COPD 

patients randomised                    

– Primary endpoint: trough FEV1 at 

Week 16

– Secondary endpoints includes: lung 

function QoL, 6MWT 

– Safety

Placebo

UMEC/VI 62.5/25 µg (QD)

Pre-screen

V0 V1 V2 V3 V4
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3 weeks

18-week treatment period
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Study Design

Post-op 

16 weeks





CHEST 2013; 143(5)(Suppl):e166S–e190S

Physiologic evaluation 

of the patients with lung cancer

CPET：Cardiopulmonary Exercise Testing，심폐운동부하검사

https://www.google.com/search?q=%EC%8B%AC%ED%8F%90%EC%9A%B4%EB%8F%99%EB%B6%80%ED%95%98%EA%B2%80%EC%82%AC&newwindow=1&sca_esv=9f6bc962fb7a1b78&sxsrf=ANbL-n4Qn0n__iKddrkWHzla2_zDQhDTbA%3A1775251039458&ei=Xy7QacjVG8Ggvr0PufKs0AI&biw=2560&bih=1271&ved=2ahUKEwjshbiOodOTAxVKma8BHZtVKWwQgK4QegQIARAD&uact=5&oq=CPET+%EC%9D%98+%EC%95%BD%EC%9E%90&gs_lp=Egxnd3Mtd2l6LXNlcnAiD0NQRVQg7J2YIOyVveyekDIIEAAYgAQYogQyCBAAGIAEGKIEMgUQABjvBTIFEAAY7wUyBRAAGO8FSME6UMsMWNsucAN4AZABAJgB7QGgAfoUqgEGMC4xNi4xuAEDyAEA-AEBmAINoAKvD6gCAMICChAAGLADGNYEGEfCAg0QABiABBiwAxhDGIoFwgIFEAAYgATCAgQQABgewgIGEAAYChgewgIHEAAYgAQYDcICDRAAGIAEGLEDGIMBGA3CAgcQLhiABBgNwgIKECMYgAQYJxiKBcICBBAjGCfCAgoQABiABBhDGIoFwgIQEC4YgAQY0QMYQxjHARiKBcICCxAuGIAEGNEDGMcBwgIIEAAYgAQYywHCAgUQIRigAcICBBAhGBWYAwPxBQn7iZH3iKK-iAYBkAYKkgcFMi45LjKgB6lcsgcFMC45LjK4B5APwgcKMi0xMC4yLjAuMcgHkwGACAA&sclient=gws-wiz-serp&mstk=AUtExfBF4dqwg0aZUddjmkOI4mdKEDCiCoDQ1f72QxshUYIfpJhVVxUMucROFqaJ2YbpRpLlHq4ZyYQew0oIAHO249f_yU10hJIuMjdaziH081bGKf9r7yVXYsAUC65AKIvSib7UtbwZtow9VXI9VKar_14cSYe6s9_nSLLZzsZzm7DP5kA&csui=3


CHEST 2013; 143(5)(Suppl):e166S–e190S

Physiologic evaluation 

of the patients with lung cancer

6MWT

6MWT

CPET：Cardiopulmonary Exercise Testing，심폐운동부하검사

https://www.google.com/search?q=%EC%8B%AC%ED%8F%90%EC%9A%B4%EB%8F%99%EB%B6%80%ED%95%98%EA%B2%80%EC%82%AC&newwindow=1&sca_esv=9f6bc962fb7a1b78&sxsrf=ANbL-n4Qn0n__iKddrkWHzla2_zDQhDTbA%3A1775251039458&ei=Xy7QacjVG8Ggvr0PufKs0AI&biw=2560&bih=1271&ved=2ahUKEwjshbiOodOTAxVKma8BHZtVKWwQgK4QegQIARAD&uact=5&oq=CPET+%EC%9D%98+%EC%95%BD%EC%9E%90&gs_lp=Egxnd3Mtd2l6LXNlcnAiD0NQRVQg7J2YIOyVveyekDIIEAAYgAQYogQyCBAAGIAEGKIEMgUQABjvBTIFEAAY7wUyBRAAGO8FSME6UMsMWNsucAN4AZABAJgB7QGgAfoUqgEGMC4xNi4xuAEDyAEA-AEBmAINoAKvD6gCAMICChAAGLADGNYEGEfCAg0QABiABBiwAxhDGIoFwgIFEAAYgATCAgQQABgewgIGEAAYChgewgIHEAAYgAQYDcICDRAAGIAEGLEDGIMBGA3CAgcQLhiABBgNwgIKECMYgAQYJxiKBcICBBAjGCfCAgoQABiABBhDGIoFwgIQEC4YgAQY0QMYQxjHARiKBcICCxAuGIAEGNEDGMcBwgIIEAAYgAQYywHCAgUQIRigAcICBBAhGBWYAwPxBQn7iZH3iKK-iAYBkAYKkgcFMi45LjKgB6lcsgcFMC45LjK4B5APwgcKMi0xMC4yLjAuMcgHkwGACAA&sclient=gws-wiz-serp&mstk=AUtExfBF4dqwg0aZUddjmkOI4mdKEDCiCoDQ1f72QxshUYIfpJhVVxUMucROFqaJ2YbpRpLlHq4ZyYQew0oIAHO249f_yU10hJIuMjdaziH081bGKf9r7yVXYsAUC65AKIvSib7UtbwZtow9VXI9VKar_14cSYe6s9_nSLLZzsZzm7DP5kA&csui=3


Cohort Study design
Coordinated Approach To Cancer patients’ Health for Lung Cancer (CATCH – LUNG) cohort 

• 폐암수술전환자대상 Cohort study 추적관찰연구수행 (2016. 3~2021.12, n=1026)



CATCH-Lung Cohort

Postoperative pulmonary complications

3.3% 4.8% 8.7% 28.6%

Postoperative cardiopulmonary complications

8.3% 9.5% 14.4% 42.9%



Integrated Assessment

Age

Comorbidity

Lung function

Exercise Capacity

Surgical 
Option

6MWD > 400m



Perioperative Pulmonary 
Rehabilitation 

Factors to consider for surgery

Comprehensive Rehabilitation 



Preoperative Rehabilitation

Br J Sports Med 2018

Length of hospital stay

Postop. complication



암환자 운동 지침



폐수술 후 폐기능 변화

626 Patients with curative lung cancer surgery (March 2016 – October 2018) 

Shin, Kim and Park et al.  Respiratory Research 2022



호흡곤란 및 삶의 질 변화

626 Patients with curative lung cancer surgery (March 2016 – October 2018) 



CAT (COPD Assessment Test)

Cough

Mucus

Chest 

TightnessBreathlessn

essActivities

Confidence

Sleep

Energy







운동능력

Changes of steps per day and 6MWD

1 year after surgery

심폐기능 평균은회복됨



Factors associated with failure of
cardiopulmonary function recovery after lung cancer surgery

Before 
Surgery  

2w  6m  1yr 2yr 3yr 4yr 5yr 

Coordinated Approach to Cancer Patients’ Health for Lung Cancer

CATCH LUNG-Cohort 

Lung function

- Smoking status  
- Comorbidities

Leave this space blank to insert reference of the article here

Baseline Characteristics

Follow up after surgery

- Pathologic stage 
- Cell type

- Main procedure

- Surgical approach

- Adjuvant treatment  - Recurrences
-  Mortality

Physical activity 
life-log data

- Dyspnea
- Pain

- Fatigue

The CPF remarkably decreased at 2 weeks after 
surgery, but it almost fully recovered to baseline level  
at 6 months after surgery. 

However, among 419 patients, 24.1% and 17.7% 
showed failure of CPF* recovery at 6 months and 1 
year after surgery, respectively. 

Pulmonary  
complication

* CPF recovery failure: decreased in 6MWD by more than 50 m from baseline to 6 months after surgery, *CPF, Cardiopulmonary function; #MVPA, moderate to vigorous physical activity  

Modifying factor는신체활동으로, 

수술전신체활동과수술직후

신체활동이중요함을보고함.

Baseline factors

Old age Male
Cardiovascular 

disease Thoracotom
y

Difference from baseline to 2 weeks after surgery 

Decreased 
FEV1%

Decreased MVPA from baseline#

Persistent  low MVPA# Step count  Dyspne
a

Dyspnea

Factors associated with failure of CPF recovery at 6 months

Modifying factor Modifying factor



폐암 수술 전후 관리의 필요성

ERAS: Enhanced Recovery After Surgery Protocol



수술 전후 운동 프로그램

Phase I 

Phase II 
Phase III 



Research Trends

Previous study In this study

Respiratory 
muscle 
training

• Incentive spirometry
• Breathing exercise 

(Diaphragmatic breathing, 
Abdominal breathing, 
coughing technique,,,)

• Incentive spirometry
• Breathing exercise (Diaphragmatic 

breathing, Abdominal breathing, 
coughing technique,,,)

Endurance 
training

• Upper- and lower-limb 
exercise (treadmill, 
ergometer,,,)

• Physical activity monitoring using Fitbit
• Self-exercise by printed materials and 

face-to-face instructionsStrength 
training

• Weight machine

In-hospital
Supervised
Intensive

Home-based
unsupervised

Lifestyle
VS.



Study Design

Control group 
(N=169)

2017.10 ~ 2018.9

Inclusion Criteria:
• NSCLC  
• ECOG PS < 1
• Age: 18~75 yrs 

Exclusion Criteria: 
• Multiple cancer 
• Neoadjuvant therapy 
• Recurrent lung cancer

Post-OP 2wk                    Post-OP 6m                    

Post-OP 2wk                    Post-OP 6m                    

Intervention group 
(N=104)

2018.10 ~ 2019.5



Study Design

Park & Kong et al.  JAMA Network Open 2024 

웨어러블 기기와 app 사용 교육



- PFT
- Physical activity 
- Cardiorespiratory function
- Symptom & pain

Intervention Program Components 

Term
Before surgery

(1~6weeks)
Discharge ~ 3 weeks 

after surgery 
~ 2 months after surgery 6 months After surgery

Aim

- Improvement of Cardiorespiratory 
function 

- Prevention of complications - 
postoperative management

- Symptom Control
-Improvement of Respiratory Function

- Return to the Life

- Symptom Control
-Improvement of Respiratory Function

- Return to the Life

- Symptom management
-Improvement of Cardiorespiratory 

function 
-Muscle Strength Training

Frequency 5 times a week 5 times a week 5 times a week 5 times a week

Intervention 
components

- Cardiorespiratory Endurance 
Exercise 

- Respiratory & Strength Training

Counseling - Face to face & Tele counseling  
- In hospital education

- Tele counseling
- Face to face counseling

- Face to face & Tele counseling  Tele counseling  

Initial test Middle test Post test 

Table. Description of the content in the intervention for the experimental group

- PFT
- Physical activity 
- Cardiorespiratory function
- Symptom & pain

- PFT
- Physical activity 
- Cardiorespiratory function
- Symptom & pain



Non-activity pattern 

activity pattern

Preoperative exercise



Intervention Program Components 

Algorithm for setting exercise intensity levels adjusted for 

comorbidity and cardiac risk

* Exercise experience (Y, N): IPAQ-7 MVPA ≥150 min/week & Fitbit: MVPA ≥30 min/day

**Comorbidity (Y, N): Diabetes, hypertension, lung disease (COPD), arthritis

***Cardiac risk (Y, N): Arrhythmia, beta blocker, ST-level depress >1 mm during cardiopulmonary exercise test (CPET),

Hypertension (DBP >100) during CPET at baseline

안정성확보를위한사전평가

HRmax = 220 - age or HRmax of GXT test

%HRR(Target heat rate) = (HRmax - HRrest) x Exercise Intensity %

+ HRrest



FITT – VP  
- Frequency: 5days/wk
- Intensity: HRR 45~70% (GXT – Based)
- Time: baseline activity time(>30min)
- Type: walking + weight-bearing exercise
- volume: activity time & steps 

수술후기능저하를막는프로그램

Preoperative-intervention (from diagnosis until surgery)

Preoperative 안정성확보를위한사전평가

Phase I: 

Preoperative rehabilitation



Study Design

Park & Kong et al.  JAMA Network Open 2024 



- PFT
- Physical activity 
- Cardiorespiratory function
- Symptom & pain

Intervention Program Components 

Term
Before surgery

(1~6weeks)
Discharge ~ 3 weeks 

after surgery 
~ 2 months after surgery 6 months After surgery

Aim

- Improvement of Cardiorespiratory 
function 

- Prevention of complications - 
postoperative management

- Symptom Control
-Improvement of Respiratory Function

- Return to the Life

- Symptom Control
-Improvement of Respiratory Function

- Return to the Life

- Symptom management
-Improvement of Cardiorespiratory 

function 
-Muscle Strength Training

Frequency 5 times a week 5 times a week 5 times a week 5 times a week

Intervention 
components

- Cardiorespiratory Endurance 
Exercise 

- Respiratory & Strength Training

- Symptom Control
- Walking & Respiratory (inspirometer) 

muscle training
- (option) Nutrition Counseling

- Symptom Control
- Walking & Respiratory (inspirometer) 

muscle training
- (option) Nutrition Counseling

Counseling - Face to face & Tele counseling  
- In hospital education

- Tele counseling
- Face to face counseling

- Face to face & Tele counseling  Tele counseling  

Initial test Middle test Post test 

Table. Description of the content in the intervention for the experimental group

- PFT
- Physical activity 
- Cardiorespiratory function
- Symptom & pain

- PFT
- Physical activity 
- Cardiorespiratory function
- Symptom & pain



Immediate post-operative exercise

Breathing exercise 

6MWT before discharge 

FITT – VP: 1month after surgery



구분 Monitoring Indication

Level A 6MWT HR, SPO2 Tube removal & planned to discharge

Level B 6MWT + ECG monitoring HR, SPO2, ECG Pulmonary/CV complications

• Preoperative exercise capacity (preop PFT, GXT, exercise habit & Sx), comorbidities

• Postoperative status (V/S, complications, pain & exercise)

• C/T removal & CXR 

• 6MWT with exercise physiotherapists and nurses and check HR & SPO2 during after 6MWT

• Education based on the results: exercise intensity, type of exercise & deep breathing 

• Pain control medication, comorbidities

Check

6MWT

Education

6MWT to adjust exercise intensity



Postoperative

수술후빠른기능회복을위한프로그램

(from discharge until 2 months after surgery)

FITT – VP  
- Frequency: 5days/wk
- Intensity: lower than HRpeak during 6MWT or 140 of HR  
- Time:  1time <60min walking (30min* 2 rep. / 40min + 20 min) 
- Type: walking + breathing 
- Volume: Steps & activity time 

점증적으로활동량과강도증가시키기

Phase II: 

Immediately post-operative exercise

Same intensity

Longer duration

Function <3 METs: 1rep. X 15min X 3~4 rep.

Function 3-5 METs: 1rep. X 30min X 2~3 rep. 

- Activity time & Daily steps 

- 5 days per week

- Goal setting & Edit goal (achievement rate_70%, 30%)



1. Safety & Effectiveness 

- Control exercise intensity

2. Goal Setting & Edit Goal 

- Achievement Rate > 70% → Goal change 

- Achievement Rate < 30% → Barriers check

Perioperative pulmonary rehabilitation 
Considerations

Dyspnea

Dyspnea

barrier

１주마다 전화

목표 설정구간

http://endic.naver.com/enkrEntry.nhn?entryId=8d8bd36766ad4bf39854f7cce1289d20


6 Days After Surgery

17 Days After Surgery

Immediately post-operative exercise

Exercise

in more frequent manner 

with less intensity



Post-operative (~ 2 months) Exercise

Light 

weight 

exercise

Indoor/

outdoor

walking



37 Days After Surgery

50 Days After Surgery

Decreased exercise frequency in a day

Increased exercise intensity and duration

Post-operative (~ 2 months) Exercise



- PFT
- Physical activity 
- Cardiorespiratory function
- Symptom & pain

Intervention Program Components 

Term
Before surgery

(1~6weeks)
Discharge ~ 3 weeks 

after surgery 
~ 2 months after surgery 6 months After surgery

Aim

- Improvement of Cardiorespiratory 
function 

- Prevention of complications - 
postoperative management

- Symptom Control
-Improvement of Respiratory Function

- Return to the Life

- Symptom Control
-Improvement of Respiratory Function

- Return to the Life

- Symptom management
-Improvement of Cardiorespiratory 

function 
-Muscle Strength Training

Frequency 5 times a week 5 times a week 5 times a week 5 times a week

Intervention 
components

- Cardiorespiratory Endurance 
Exercise 

- Respiratory & Strength Training

- Symptom Control
- Walking & Respiratory (inspirometer) 

muscle training
- (option) Nutrition Counseling

- Symptom Control
- Walking & Respiratory (inspirometer) 

muscle training
- (option) Nutrition Counseling

- Symptom Control
-Cardiorespiratory endurance Exercise 

- Muscle Strength Training
-(option) Nutrition Counseling

Counseling - Face to face & Tele counseling  
- In hospital education

- Tele counseling
- Face to face counseling

- Face to face & Tele counseling  Tele counseling  

Initial test Middle test Post test 

Table. Description of the content in the intervention for the experimental group

- PFT
- Physical activity 
- Cardiorespiratory function
- Symptom & pain

- PFT
- Physical activity 
- Cardiorespiratory function
- Symptom & pain



수술후빠른기능회복을위한프로그램

Postoperative-intervention (from 2months until 6 months after surgery)

FITT – VP  (from 2months until 6 months)

- Frequency: 5days/week
- Intensity: baseline level
- Time: 30min ~ 60min or 90min MVPA  
- Type: walking + weight-bearing exercise
- Volume: Steps & activity time

VO2max
(ml/kg/min)

6MWT (m) PA (IPAR-Q)

Pre
30.0

(8.6 METs)
554

Moderate 2*120min
Walking 7*90min

op1m - 510 Walking 5*70min

op6m
31.8

(9.1 METs)
560

Moderate 5*55min
Walking 7*105min

Phase III: 

Postoperative 점증적으로활동량과강도증가시키기

Intervention Program Components 



FITT – VP: ~ 6 months after surgery

- Frequency: 5 days per week

- Intensity: HRR 45~70% (intensity before surgery)

- Time: MVPA 30 min ~ 60 min or 90min at once 

- Type: walking + weight-bearing exercise

 - Volume : daily steps & MVPA time

 - Progression : additional 20~50% step & activity time 

- Activity time & Daily steps 

- 5 days per week

- Goal setting & edit goal (achievement rate_70%, 30%)

Post-operative (~ 6 months) Exercise

Exercise intensity to prior to surgery



Post-operative (~ 6 months) Exercise

Exercise with similar intensity to prior to surgery



Intervention Program Components 



Wearable Device–Based Intervention

Integration of perioperative exercise interventions using wearable devices improved daily 

steps and dyspnea at 6 months after lung cancer surgery compared with usual care. 

Daily steps Dyspnea

Park & Kong et al.  JAMA Network Open 2024 



Seasonality of Physical Activity 

LCA patients before lung cancer surgery



Change of Daily Steps By 

Wind Chill Temperature (체감 온도)

Kong & Park et al JCM 2020체감온도



Summary

Factors to consider 

for surgery

Comprehensive 

Rehabilitation 

Integrated assessment:

age, comorbidity, PFT, PA

Adjusted exercise program 

with symptoms management

at each time points



- 6분걷기검사는 6분동안걸은거리를이용하여심폐기능을

평가합니다. 

- 심폐기능이높으면 심장과폐의기능이좋아근육에산소를

공급능력이좋아져일상생활에서숨이덜차게됩니다. 

- 심폐기능을높이기위해서는약간힘들다는느낌으로하루

20분~ 1시간이내의운동 (걷기, 등산, 수영, 자전거등) 이

권장됩니다.

- 주 3회이상꾸준히실천하는것이좋습니다. 

- 악력검사는전완(팔뚝)의힘을측정하여, 근력을

평가합니다. 

- 근력이강하면무거운물체도쉽게들수있으며, 일상에서

피로도덜느끼게됩니다.

- 근력강화를위해서는아령이나체중을이용한근력운동이

권장됩니다.

- 주 2회이상, 각부위별 2 set 이상, 1 set 당 10~15회씩

반복합니다. 
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Rehabilitation programing Considerations



경청해주셔서감사합니다.









Exercise monitor using wearable device

Exercise monitor using wearable device

Activity Monitoring 

Using Wearable Device

HR monitoring & recoded  during exercise 



Tudor-Locke, C., et al. (2011). "How many steps/day are enough? For adults." Int J Behav Nutr Phys Act 8: 79.

• Exercise volume 

   - 10 min walk = 1000 steps

• 6MWT (6MWD)

   - exercise intensity (%) X ([6MWD/6] X time)
    

 Ex) 6MWD = 300 meter walk 

  - 300 m / 6 = 50 m/min

  - 50 m/min X 30min = 1500 m

  - 60% speed  = 900 m walk during 30 min

Reference Guide to 

Target Exercise volume & goal 

But, individual walking patterns and speed should be considered.



Exercise Recommendation 

with Asthma Patients



Exercise Recommendation 

with COPD Patients



Maintenance Exercise Program

Precede-proceed Model 

Exercise 

Symptom control

nutrition



Criteria for tolerance of 

anatomic surgical resection

• Surgical Interventions

– Lung Surgery

• The risk of postoperative complications from lung resection 

appears to be increased in patients with decreased predicted 

postoperative pulmonary function (FEV1 or DLco < 

30~40% predicted).



Possible Mechanisms

Stacy et al. AJRCCM 2011;183:1138-46

Smoking → Chronic inflammation 

→ Repeated injury and repair, stimulating cell turnover and potential genetic errors

→ Lung cancer
Impaired mucocillarly clearance in COPD → carcionogens from the smoke in the 

mucous blanket to have longer exposure time at these sites



Possible Mechanisms

Stacy et al. AJRCCM 2011;183:1138-46

Smoking → Chronic inflammation 

→ Repeated injury and repair, stimulating cell turnover and potential genetic errors

→ Lung cancer

Impaired mucocillarly clearance in COPD → carcionogens from the smoke in the 

mucous blanket to have longer exposure time at these sites

1. Patients with emphysema may have increased susceptibility to smoking-related 

biological damage, including damage to the DNA, which ultimately determines the 

aggressiveness of the tumor cells

2. tumor progression is enhanced in emphysematous lungs where 

matrixmetalloproteinases are rich

COPD and lung cancer

- Share underlying host susceptibility foactors

- 1. an exaggerated or maladaptive response to smoking → induced airway 

inflammation 



Diagnosis of lung cancer in 

COPD
Assessment of concomitant chronic diseases

 The presence of COPD may actually increase the risk for other diseases;   

 this is particularly striking for COPD and lung cancer.

COPD Lung cancer

Up to 5-fold higher risk of lung cancer than smokers 

without COPD

6-fold increased prevalence in COPD than matched smokers 

in newly diagnosed lung cancer cases 

Tockman et al. Ann Intern Med 1987; 106: 512-518.

Young et al.Eur Respir J 2009; 34: 380-386.



Rehabilitation programing Considerations



1. Safety & Effectiveness 

- Control exercise intensity

2. Adverse events

- Severe breathing difficulties

- Severe pain 

- HR elevation 

- Fever >38°C 

3. Goal Setting & Edit Goal 

- Achievement Rate > 70% → Goal change 

- Achievement Rate < 30% → Barriers check

Perioperative pulmonary rehabilitation 
Considerations

Dyspnea

Dyspnea

barrier

http://endic.naver.com/enkrEntry.nhn?entryId=8d8bd36766ad4bf39854f7cce1289d20


Rehabilitation programing Considerations



Rehabilitation programing Considerations

Pain

Fatigue Sleep discomfort

Dyspnea
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