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Respiratory disease consequencesRespiratory disease consequences

Deficiency (physiological level) :
Primary at lung level (structure and/or function)

Incapabilities (fonctional level) :
Secondary at organs level

Disability (social level, social participation) :
Tertiary concerning interactions between patients and their
environment

(Jones et Kaplan, 2003)

RespiratoryRespiratory chronicchronic diseasedisease consequencesconsequences



Different opinions about quality of lifeDifferent opinions about quality of life

Expert Expert adviceadvice ChronicChronic illill patient patient adviceadvice

(Addington-Hall et Kalra, 2001, BMJ)



DefinitionDefinition

HealthHealth

““HealthHealth isis a state of a state of completecomplete physicalphysical, mental and social , mental and social wellwell--beingbeing””

(WHO, 1947)(WHO, 1947)

“An individual's perception of his/her position in life in the context of 
the culture and value systems in which he/she lives, and in relation to 
his/her goals, expectations, standards and concerns“

(WHO Working Group, 1994)

QualityQuality of lifeof life

Multidimentional concept that include representations based on health
status, physiological state, well-being and life satisfaction

(MacKeigan et Pathak, 1992)

HealthHealth --relatedrelated qualityquality of lifeof life



Psychology

Environment

Physiology

Social

Health status

COPD COPD healthhealth --relatedrelated qualityquality of lifeof life

DefinitionDefinition

(Curtis et al.,1997, AJRCCM)



Environment

Social

Health status

Physiology

Psychology

DefinitionDefinition

(Curtis et al.,1997, AJRCCM)

COPD COPD healthhealth --relatedrelated qualityquality of lifeof life



PublicationsPublications

« COPD health-related quality of life » (Pubmed, jan 2009)
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Consequences of COPD healthConsequences of COPD health --related quality of liferelated quality of life

0 5 10 15 20 25 30 35

Population générale

Colite ulcérée

Infarctus du myocarde

Angine de poitrine

Maladie de Crohn

Hypothyroïdie

Insuffisance rénale terminale dialysée

Polyarthrite rhumatoide

BPCO non oxygéno-dépendante

Handicap physique

Dorsalgie

Lombalgie chronique

BPCO oxygéno-dépendante

Douleur chronique rebelle

Sclérose latérale amyotrophique

Health status (Sickness Impact Profile) (Bergner et al., 1976, MC)

Suffering
(psychological)

Inactivity
(functional)

Other’s people opinion
(relational)



HealthHealth --relatedrelated qualityquality of life : a of life : a requiredrequired measuremeasure for COPDfor COPD

Correlation between Total score of SGRQ and FEV1 (post-Br.-Dilat.) 
(Burge et al., 2000, BMJ, UK) 
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HRQoLHRQoL : : mortalitymortality predictorpredictor ??

(Domingo-Salvany et al., 2002, AJRCCM)
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Follow-up of 449 COPD patients for 5 years post-mesure SGRQ

144 deaths / 449 (77,3% Men; 73,2 yr) 

(Conte et al., 2008, BMCPM, Italie)

SGRQ ³³³³ 34
After 18 months, patent relation

Tertile I Tertile II     Tertile III

< 2 < 34            ³³³³ 34

n = 149 n = 147 n = 153

0,1 (0,4) 18,3 (9,4)    54,4 (14,0)

HRQoLHRQoL : : mortalitymortality predictorpredictor ??



HRQoLHRQoL and exacerbationsand exacerbations

Total SGRQ : exacerbations predictor ?

(Seemungal et al., 1998, AJRCCM, UK, 1 an)

£ 2 / 1 an > 2 / 1 an

(Spencer, 2004, ERJ, UK, 3 ans)

n = 91
0 en 3 ans

n = 230

³ 1,65/an
n = 279

< 1,65/an



HRQoLHRQoL and and comorbiditiescomorbidities

HRQoL : comorbidities indicator (Sin et al., 2006, ERJ)

For example : inflammation (high CRP) � symptoms score +++
(Broekhuizen et al., 2006, Chest) 

(Ferrer et al., 1997, AIM)

Without comorbidity (n=52)
With (n=269)



Systemic effects of COPDSystemic effects of COPD

Fabbri et al. (2008, ERJ)

COPD : Systemic and complex chronic disease � HRQoL



Vicious circle of physical and psychosocial deconditioning
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Préfaut et Ninot (2009)

Systemic effects of COPDSystemic effects of COPD



PropertiesProperties of a of a HRQoLHRQoL questionnairequestionnaire

Internal validity
- preliminary version 
- content validity
- choice of items
- construct validity

External validity
- concomitant validity
- « cut off »
- norms

Reproducibility
Sensibility (or MCID)

Metrological properties

Instructions
Clarity
Answer modality
Understandability

Formal properties

Target population
Test conditions
Test duration
Interpretation duration
Non inclusion criteria

Clinical properties

(Vallerand, 1989)
Discriminate, assess or predict ?

Aim



A tool : what for?A tool : what for?
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Discriminative toolsDiscriminative tools

Bourbeau et al. 
(2004, Can Resp)

Yes10 min20
Guyatt et al. 
(1987, Thorax)

4 : Dyspnea, fatigue, emotional
function, control and Total

Chronic Respiratory
Questionnaire

CRDQ

NoYes5 min10
Rodriguez-
Roisin (2000, 
Chest)

Symptoms, functional, mind
state and Total

COPD Clinical
Questionnaire

CCQ

NoYes20 min20
Hajiro et al. 
(1999, 
AJRCCM)

2 : Fonctional, psychological and 
Total

Airways Questionnaire 
AQ20

NoYes15 min33
Hyland et al. 
(1994, QLR)

2 : Breathing problems, 
emotional assessment and Total

Breathing Problems
Questionnaire

BPQ

NoYes20 min49
Windisch et al. 
(2003, 2008, 
JCE)

7 : respiratory complaints, 
physical functioning, attendant 
symptoms and sleep, social 
relationship, anxiety, 
psychological wellbeing, social 
functioning and Total

Severe Respiratory
Insufficiency

SRI

Janssens et al. 
(2004, 
Respiration)

Yes12 min28
Carone et al. 
(1999, ERJ)

3 : Everyday life, cognitive 
function, invalidity

Maugeri Foundation
Respiratory Failure

Questionnaire 
MRF-28

Bouchet et al. 
(1996, RMR)

Yes20 min50
Jones et al. 
(1992, ARRD)

3: Impacts, symptoms, activities
and Total

St George's Respiratory 
Questionnaire

SGRQ

FrenchEnglishDurationN° itemsAuthorsDimensions

COPD COPD specificspecific questionnairesquestionnaires



YesYes10 min16
EuroQoL
Group 
(1990)

5 : Mobility, self-care, usual activities, 
pain/discomfort and anxiety/depression

European Quality of Life
Euro QoL 5D

YesYes60 min135
Bergner et 
al. (1981)

12 : Emotional behavior, psychical
limitations, communication, sleep – rest, 
alimentation, walking, mobility, daily
activities, social interactions, work, 
confinement, leisure

Sickness Impact Profile
SIP

YesNo25 min36
Gerin et al. 
(1991)

7 : Health, sleep, reflexion, sexuality, 
social relations, future, inner life

Profil de Qualité de Vie 
Subjective

PQVS

YesYes15 min38
Hunt et al. 
(1980, 
JECH)

6 : Mobility, pain, sleep, energy, social 
isolation, emotional reactions

Nottingham Health Profile 
NHP

Leplège et 
al. (2000, 
Encephale)

Yes15 min26
WHO-QOL 
group (1998, 
PM)

6 : Quality of life, health perception, 
biological, psychological, social, 
environment

Echelle de QV de l’OMS
WHO-QOL

Boueri et al. 
(2001)

Yes20 min36
Ware et 
Sherbourne, 
(1992)

8 : physical functioning; role limitations 
because of physical health problems; 
bodily pain; social functioning; general 
mental health; role limitations because of 
emotional problems; vitality ; and general 
health perceptions

MOS-Short Form 36
SF-36

FrenchEnglishDurationN° itemsAuthorsDimensions

GenericGeneric HRQoLHRQoL questionnaires questionnaires usedused

Discriminative toolsDiscriminative tools



Generic toolsGeneric tools

All All genericgeneric questionnaires about questionnaires about qualityquality of life of life 

WHO-QoL 100QoL Questionnaire (Bigelow)

WHO-QoL 26Euro QoL 6D

Sickness Impact Profile QoL Inventory

Satisfaction with Life ScaleQoL Interview Schedule 

QoL Self Assessment InventoryQoL Index for Mental Health

Schedule for the Eval of Individ QoLQoL Enjoy and Satisfact Questionnaire

Quality of Well Being ScaleNottingham Health Profile (NHP) 

Inventaire systémique de la qualité de vieMedical Outcomes Study (MOS) SF-36

QoL Questionnaire (Shalock)Life Satisfaction Index

QoL Index Life Experiences Checklist

Multifaceted Lifestyle Satisfaction ScaleLehmans QoL Interview

Life-as-a-whole Index Lancashire QoL Profile 

Goteborg QoL Instrument Health Measurement Questionnaire

Smithkline Beecham QoL ScaleGeneral health status questionnaire



A tool : what for?A tool : what for?
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0

1

2

3

4

5

6

7

8

Début Fin

N
iv

ea
u 

de
 q

ua
lit

é 
de

 v
ie

Groupe A

Groupe B



Evaluative toolsEvaluative tools

COPD COPD specificspecific questionnairesquestionnaires

Bourbeau et al. 
(2004, Can Resp)

Yes10 min20
Guyatt et al. 
(1987, Thorax)

4 : Dyspnea, fatigue, emotional
function, control and Total

Chronic Respiratory
Questionnaire

CRDQ

Janssens et al. 
(2004, 
Respiration)

Yes12 min28
Carone et al. 
(1999, ERJ)

3 : Everyday life, cognitive 
function, invalidity

Maugeri Foundation
Respiratory Failure

Questionnaire 
MRF-28

Bouchet et al. 
(1996, RMR)

Yes20 min50
Jones et al. 
(1992, ARRD)

3: Impacts, symptoms, activities
and Total

St George's Respiratory 
Questionnaire

SGRQ

FrenchEnglishDurationN° itemsAuthorsDimensions



Short toolsShort tools

Explicative Explicative functionfunction or or eveneven predictivepredictive
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Fast decliners (Kaplan et Ries, 2007)



Short toolsShort tools

NoYes5 min8
Tsai et al. 
(2008, JCE)

Dyspnea, Fatigue, Emotional
function and Mastery

Short Form Chronic
Respiratory Disease

Questionnaire
SF-CRDQ

Perez et al. 
(2009, JCOPD)

No4 min8
Perez et al. 
(2009, JCOPD)

Total
Visual Simplified Respiratory

Questionnaire 
VSRQ

Ninot et al. 
(2010, RMR)

No5 min11
Ninot et al. 
(2010, RMR)

Total, Fonctional, Psychological, 
Relational

Questionnaire court de 
QVLS-BPCO

VQ11

No (traduction)Yes4 min8
Jones et al. 
(2009, ERJ)

Total (COPD impact)
COPD Assessment Test

CAT

FrenchEnglishDurationN° itemsAuthorsDimensions



Short Form Chronic Respiratory Disease Questionnair eShort Form Chronic Respiratory Disease Questionnair e

SFSF--CRDQCRDQ

(Tsai et al., 2008, JCE)

Short toolsShort tools



Thematic coverage of itemsThematic coverage of items

Sleep (dyspnea)

Depression (emotion)

Anxiety + Control

Control

Fatigue + energy

Walk dyspnea

SF-CRDQ

Capacité physique perçue altéréeConfidence

Limitation physique / vie quotidienneDaily activitiesActivities

Phlegm (mucus)

Handicaps perçus pour la vie socialeSocial life

Réduction perçue du soutien social

Diminution des projets de viePleasure

Dégradation des relations intimesSexual life

Trouble du sommeilSleepSleep

Dépression

Worry

Energy

Shortness of 
breath

VSRQ

DyspnéeBreathlessness

FatigueEnergy

Anxiété

Chest tightness
(raideur)

Cough (toux)

VQ11CAT



Environment

Social

Health status

Physiology

Psychology

SFSF--CRDQCRDQ

(Perez et al., 2009, JCOPD)

Thematic coverage of itemsThematic coverage of items



Short toolsShort tools

COPD Assessment TestCOPD Assessment Test

(CAT)(CAT)

(Jones et al., 2009, ERJ)



Sleep (dyspnea)

Depression (emotion)

Anxiety + Control

Control

Fatigue + energy

Walk dyspnea

SF-CRDQ

Capacité physique perçue altéréeConfidence

Limitation physique / vie quotidienneDaily activitiesActivities

Phlegm (mucus)

Handicaps perçus pour la vie socialeSocial life

Réduction perçue du soutien social

Diminution des projets de viePleasure

Dégradation des relations intimesSexual life

Trouble du sommeilSleepSleep

Dépression

Worry

Energy

Shortness of 
breath

VSRQ

DyspnéeBreathlessness

FatigueEnergy

Anxiété

Chest tightness
(raideur)

Cough (toux)

VQ11CAT

Thematic coverage of itemsThematic coverage of items



Environment

Social

Health status

Physiology

Psychology

COPD COPD AssessmentAssessment Test (CAT)Test (CAT)

(Jones et al.,2009, ERJ)

Thematic coverage of itemsThematic coverage of items



Short toolsShort tools

VSRQVSRQ

(Perez et al., 2009, JCOPD)



Short toolsShort tools

VSRQVSRQ

(Perez et al., 2009, JCOPD)

Deteriorated

Unchanged

Improved



Sleep (dyspnea)

Depression (emotion)

Anxiety + Control

Control

Fatigue + energy

Walk dyspnea

SF-CRDQ

Capacité physique perçue altéréeConfidence

Limitation physique / vie quotidienneDaily activitiesActivities

Phlegm (mucus)

Handicaps perçus pour la vie socialeSocial life

Réduction perçue du soutien social

Diminution des projets de viePleasure

Dégradation des relations intimesSexual life

Trouble du sommeilSleepSleep

Dépression

Worry

Energy

Shortness of 
breath

VSRQ

DyspnéeBreathlessness

FatigueEnergy

Anxiété

Chest tightness
(raideur)

Cough (toux)

VQ11CAT

Thematic coverage of itemsThematic coverage of items



Environment

Social

Health status

Physiology

Psychology

Visual Visual SimplifiedSimplified RespiratoryRespiratory Questionnaire (VSRQ)Questionnaire (VSRQ)

(Perez et al., 2009, JCOPD)

Thematic coverage of itemsThematic coverage of items



Short toolsShort tools

VQ11VQ11

(Ninot et al., 2010, RMR)



A tool: what for?A tool: what for?

Functional
dimension 

Dyspnea (i.e. Mahler, 2000)

Fatigue (i.e. Breslin et al., 1998)

Mobility (i.e. Meguro et al., 2007)

Psychological
dimension

Relational
dimension

Confidence in physical capabilities (i.e. Ninot et al., 2007)

Anxiety (i.e. Jones, 2001)

Depression (i.e. Schlenk et al., 1998)

Sleep disorders (i.e. Canuet, 2005)

Deterioration of intimate relations (i.e. Karadag et al., 2007)

Decline in life projects (i.e. Schneider et al., 2006)

Perceived reduction of social support (i.e. Atkins et al., 1992)

Perceived impairments related to social life (i.e. Earnest, 
2002)

COPD 
specific
HRQoL

TheoreticalTheoretical model of VQ11model of VQ11

(Ninot et al., 2010, RMR)



Generic toolsGeneric tools

Depression

Social support

Sleep

Soc. life imp.

Mobility

Fatigue

Anxiety

Physical 
confidence

Life project

Intimity

Dyspnea .69

.62

.81

.88

.59

.66

.52

.49

.69

.76

.45

.69

.82

.96

COPD 
HRQoL

fonctional

psychological

relational

� ² =62,042; dl 41; Ratio � ²/dl = 1,51; p < 0,02; CFI = 0,955; 

TLI = 0,939; RMSEA = 0,056; RMSEA IC 90% = 0,023-0,082; 
SRMR = 0,054 

a = .83 ajusté = .91 

a = .69 ajusté = .81

a = .57 ajusté = .88 

Results

(Ninot et al., 2010, RMR)



Short toolsShort tools

Discriminant Discriminant functionfunction

49474644
434241403938
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Area under ROC curve = 0.8290

Réf : SGRQ (seuil = 34) [Conte et al. 2008]

VQ11 : Détermination d'un seuil (Courbe ROC)

Cut-off = 22

� 83% well classified
subjects

� Se=87,9%

� Sp=71,7%

(Conte et al., 2008) : SGRQ score � 34 is associated with significant higher mortality prognosis



Short toolsShort tools

COPD COPD specificspecific healthhealth --relatedrelated qualityquality of lifeof life

�'�H�W�H�U�P�L�Q�D�W�L�R�Q �E�D�V�H�G �R�Q���6�*�5�4���F�X�W���R�I�I��� �����������5�2�&���F�X�U�Y�H�V��

VQ11 VQ11 cutcut--offoff



Thematic coverage of itemsThematic coverage of items

Sleep (dyspnea)

Depression (emotion)

Anxiety + Control

Control

Fatigue + energy

Walk dyspnea

SF-CRDQ

Confidence in physical capabilitiesConfidence

Mobility/everyday lifeDaily activitiesActivities

Phlegm (mucus)

Perceived impairments related to 
social life 

Social life

Perceived reduction of social support 

Decline in life projectsPleasure

Deterioration of intimate relations Sexual life

Sleep disordersSleepSleep

Depression

Worry

Energy

Shortness of 
breath

VSRQ

DyspneaBreathlessness

FatigueEnergy

Anxiety

Chest tightness
(raideur)

Cough (toux)

VQ11CAT



Environment

Social

Health status

Physiology

Psychology

VQ11VQ11

Thematic coverage of itemsThematic coverage of items



SynthesisSynthesis of of availableavailable and and frequentlyfrequently usedused French French toolstools

Total (HRQoL)
Fonctional

Psychological
Relational

Total (HRQoL)

Total
Impact

Symptoms
Activity

Score

Twice-yearly

Fonctional, 
psychological, 

relational

Unidimensional
1 score

4 min / 8 items

Evaluative
(clinical routine)

VSRQ

Evaluative
(clinical routine)

Discriminative 
(cohorts – trials)

Aim

5 min / 11 items20 min / 50 itemsStructure

Twice-yearlyYearlyFrequency

Fonctional, 
psychological, 

relational

Fonctional, 
psychological

Measures

Multidimensional
4 scores

Multidimensional
4 scores 

Model

VQ11SGRQ



SynthesisSynthesis : short : short toolstools

No

Fonctional, 
psychological

Multidimensional
4 scores

4 min / 8 items

Dyspnea
Fatigue
Emotion
Mastery

Evaluative
(clinical routine)

SF-CRDQ

Total (HRQoL)
Fonctional

Psychological
Relational

Total (HRQoL)
Total 

(COPD impact)
Score

Yes

Fonctional, 
psychological, 

relational

Unidimensional
1 score

4 min / 8 items

Evaluative
(clinical routine)

VSRQ

Yes (translation)

Fonctional, 
psychological

Unidimensional
1 score

4 min / 8 items

Evaluative
(clinical routine)

CAT

Evaluative
(clinical routine)

Aim

5 min / 11 itemsStructure

YesFrench

Fonctional, 
psychological, 

relational
Measures

Multidimensional
4 scores

Model

VQ11



Psychometric properties of short toolsPsychometric properties of short tools

Not tested

.82

From 20 to 8 
items 

Auteurs + Guyatt

ACP

1 – 14 / domain

7 points

COPD 
4 domains

SF-CRDQ

Total HRQoL
+ 3 scores

Total HRQoLCOPD impactMeasure

.72.77.80Test-retest

Structural 
equations

ACPRaschMethod

5 points11 points6 pointsResponse

11 - 550 - 800 - 40Min - max

.84

From 18 to 8 
items
Expert 

committee

VSRQ

.88

From 21 to 8 
items
Expert 

committee

CAT

From 24 to 11 
items

Confirmative 
factor analysis

Item 
reduction

.83a Chronbach

VQ11



NC

1.01

NC

NC

-.07 à -.28 
(Mastery)

NC

SF-CRDQ

-.32NCNCTDM6

22NCNCCut off

In progress3,4In progressMCID

NC

.16

-.70

VSRQ

NC

NC

.80

CAT

.46BODE

-.20VEMS

.70Total SGRQ

VQ11

Questionnaires can be downloaded from www.lab-epsylon.fr (rubrique Production / outils)

NC = not communicated

Psychometric properties of short toolsPsychometric properties of short tools



VQ11 correlations (n=181 COPD)

Psychometric properties of short tools (VQ11)Psychometric properties of short tools (VQ11)

0.510.430.410.56BODE

-0.38-0.35-0.26-0.416MWT distance (% pred)

-0.37-0.34-0.25-0.426MWT distance (m)

0.190.160.190.17Dyspnea 6MWD difference

0.260.240.200.28Dyspnea 6MWD end

0.110.100.040.17Dyspnea 6MWD start

-0.22-0.16-0.17-0.26FEV1/FVC

-0.19-0.13-0.14-0.26FEV1 % pred

-0.21-0.16-0.14-0.28Pre-BD FEV1

0.060.060.100.01Pack-years (smokers)

0.250.200.190.29Pack-years (ex-smokers)

0.590.510.490.61MMRC Dyspnea Grade

0.080.050.050.13BMI

-0.04-0.08-0.110.10Age

TotalRelationalPsychologicalFunctional



Correlations between VQ11 and SGRQ scores (n = 181 COPD patients)

0.710.650.610.66Total

0.690.640.600.63Impact

0.590.540.480.57Activity

0.460.400.410.43Symptoms

SGRQ-C

TotalRelationalPsychologicalFunctional

Psychometric properties of short tools (VQ11)Psychometric properties of short tools (VQ11)



Correlations between VQ11 and SF36 scores (n = 181 COPD patients)

Psychometric properties of short tools (VQ11)Psychometric properties of short tools (VQ11)
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Correlations of VQ11 scores (n = 181 COPD patients)

Average scores of SGRQ-C and VQ11 according to BODE quartiles

Psychometric properties of short tools (VQ11)Psychometric properties of short tools (VQ11)

0.610.610.630.39HADS - Total

TotalRelationalPsychologicalFunctional

-0.59-0.50-0.62-0.47Physical self-worth

0.620.580.590.47HADS - Depression

0.440.460.490.21HADS - Anxiety

36.4 ± 5.631.3 ± 7.628.6 ± 8.822.5 ± 7.0VQ11 total

61.8 ± 17.652.1 ± 17.348.4 ± 18.636.1 ± 13.8SGRQ-C total

4
(n=15)

3
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2
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1
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BODE quartiles



Discussion : Discussion : HRQoLHRQoL , what for?, what for?

To To assessassess COPD COPD patientpatient ’’ss qualityquality of lifeof life
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(in Préfaut & Ninot, 2009)



Discussion : Discussion : HRQoLHRQoL , what for?, what for?

To To assessassess COPD COPD patientpatient ’’ss qualityquality of lifeof life

COPDCOPD

ComorbiditiesComorbidities

PhysicalPhysical inactivityinactivity

AgeingAgeing

UnawarenessUnawareness of COPD and of COPD and 

inappropriateinappropriate behaviorsbehaviors

Psychosocial Psychosocial 

disturbancedisturbance
FEV1FEV1

(in Préfaut & Ninot, 2009)

VQ11VQ11
VSRQVSRQ

BODEBODE

CATCAT

SF6SF6--CRDQCRDQ



HRQoLHRQoL tests tests beliefsbeliefs and values of and values of medicalmedical staffstaff

Curative Preventive

Survival Well-being

Urgent Maintaining

Factual Occurrence 
risk

HRQoL



HRQoLHRQoL , a marker of COPD appropriation, a marker of COPD appropriation
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Conclusion : Justifications for the routine Conclusion : Justifications for the routine assessmentassessment of of HRQoLHRQoL

Requested from learned societies and guardianship
Assess patient’s feelings about its COPD and health behaviors
Make relation between clinical staff and patient easier, especially

concerning systemic effects
Complete BODE and other routine measures of pneumology
Precede BODE when BODE is not possible to achieve

Will become a tool for screening 
bad specific quality of life = bad treatment observance

= exacerbation risk / death
= « wild » consultation

evaluate (MCID)

prescribe
= therapeutic education

= consultation frequency / medications
= respiratory rehabilitation



Conclusion : the testing procedure, an opportunity for therapeutConclusion : the testing procedure, an opportunity for therapeut ic educationic education



Anticipate evolution of patient « consumer » / QALY / efficacy measure

Will become a tool for screening, prescribe and evaluate

Conclusion : Justifications for the routine Conclusion : Justifications for the routine assessmentassessment of of HRQoLHRQoL

Requested from learned societies and guardianship

Assess patient’s feelings about its COPD and health behaviors

Make relation between clinical staff and patient easier, especially
concerning systemic effects

Complete BODE and other routine measures of pneumology

Precede BODE when BODE is not possible to achieve
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