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Clinical Signs and Symptoms of Acute Hypoxemia

Mild nausea, light- i ;
® Tachyca rdla headedness, dizziness  ILVEEHIER

e |ncreased minute ventilation BERE | 50~60 mmHg
e Restlessness and irritability  BBEIRZE | sp02<90%

. . -
Thig ° Mulq hypertension -
. * Peripheral vasoconstriction 35~50 mmHg
“‘5% e Muscular incoordination ——
Venous / Arterial blood :
|t Confusion g
5.6 . | SX#H
4 A: Cyanosis 1 a0 LUKENE | 25~35 mmHe
@i ® Bradycardia and arrhythmias . x—se -
n e Hypotension
R * |oss of consciousness Bk w
U 1.6.5%
» Cartilage

o if Anemia or Cardiac insufficiency = symptoms occur at higher PaO;



“Respiratory”

Hypoxic Hypoxia

\l/ PaOZ
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Response to
100% FiO,

V/Q mismatch Shunt (large)

Diffusion
impairment

\l/ FiOZ Not effective

Hypoventilation

Oxygen,
Effective

“Cardiac”
Staghant Hypoxia

normal P,O,
Related to |, CO

HYPOXIA

“Blood and tissue”
Hypoxia

normal P,O,

Results in |, S,02 and P,02

from increased tissue
extraction of O,

|

Response to
100% FiO,

Shock
LV failure
Hypovolemia

Hypothermia

Oxygen,
Not effective

Anemic Hypoxia Histotoxic Hypoxia
{ in amount of Poisoning of cellular
functioning Hgb machinery that uses O,

' I

Response to 100% FiO,

N

Yes No No

CO Anemia Cyanide
poisoning Methemo- poisoning

globinemia

Oxygen, Oxygen,
Effective Oxygen, Not effective

Not effective




Hypo xemia, HYPOXIA

Hypoxic hypoxia B Hypoxia

“Blood and tissue”
Hypoxia

normal P,O,

“Respiratory” “Cardiac”
Hypoxic Hypoxia Stagnant Hypoxia

J PO, normal P,O,

l Related to |, CO
- : Results in {, S,02 and P,02
esponse to . .
from mcre.ased tissue Anemic Hypoxia Histotoxic Hypoxia
extraction of O, :
' in amount of Poisoning of cellular
l functioning Hgb machinery that uses O,
V/Q mismatch Shunt (large) Response to l L
Diffusion 100% FiO, Response to 100% FiO,
impairment
\l/ Fi02 Not effective
\ 4

Hypoventilation

Yes No No

CO Anemia Cyanide
poisoning Methemo- poisoning

globinemia

Shock
LV failure
Hypovolemia

Oxygen,
Effective

Hypothermia

Oxygen, Oxygen,
Effective Oxygen, Not effective

Oxygen, Not effective

Not effective




Hypoxemia, HYPOXIA
Hypoxic hypoxia \

“Respiratory” “Cardiac” “Blood and tissue”
Hypoxic Hypoxia Stagnant Hypoxia Hypoxia

4 PO, normal P,O, normal PO,

l Related to |, CO
T : Results in {, S,02 and P,02
o i from increased tissue
: Anemic Hypoxia Histotoxic Hypoxia
10Q%j|02 extraction of O, : s Lis
' in amount of Poisoning of cellular
l functioning Hgb machinery that uses O,
V/Q mismatch Shunt (large) Response to l ‘
Diffusion 100% FiO, Response to 100% FiO,
Impairment
\l/ Fi02 Not effective
v

Hypoventilation

Yes No No

CO Anemia Cyanide
poisoning Methemo- poisoning

globinemia

Shock
LV failure
Hypovolemia

Oxygen,
Effective

Hypothermia Oxygen, Oxygen,

Effective Oxygen, Not effective

Oxygen, Not effective

Not effective




Hypoxemia, YPOXEMIA
Hypoxic hypoxia .

A-a gradient
«———-—""'——--—"-——--——- ‘—‘--“——‘_-“—“""‘—-—»
Normal Increased
|
h 4

Response to 100% FiO,

4 ey
Hypoxemia corrects Hypoxemia does not correct*
Hypoventilation V/Q mismatch Diffusion impairment
Associated with T Most common cause of *Only large shunts do not

High altitude PCO, hypoxemia

correct completely

CNS depression (e.g.,

brainstem stroke,
Effective narcotic overdose)

Obesity hypoventilation 4 Q Interstitial lung disease
Muscular weakness Emphysema

(W -
Pulmonary vascular
disease
CcO2
Retention UV ™ cardiac output states (T
Q

Oxygen,
V

transit time through

alveolar-capillary " . n
Obstructive lung disease Blood, water, pus, protein
membrane)

Oxygen, PE Alveolar collapse (atelectasis,
Mild alveolar filling pleural processes)
diseases (“blood, water, Oxygen, Pulmonary AVMs,

pus, protein”) Effective intracardiac shunts

Effective

Oxygen,

Oxygen,
Not effective

Effective
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Efferent and Afferent signals that contribute to the sensation of dyspnea

s Motor
ensory  cortex
cortex
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Dyspnea

EFFERENT SIGNALS

 Respiratory centers: increased output
* Chemoreceptor: PO2, PCO>
e Stimulation of mechanoreceptors:
* Upper airway receptors: Trigeminal nerve (CN5S)
* Pulmonary receptors: Stretch, Irritant, C-fibers
» Chest wall receptors: M. spindles
 Mechanical loading of the respiratory system: dyspnea
vs. effort
* Neuromechanical dissociation
* Impaired oxygen delivery or utilization
* Anemia
» Cardiovascular deconditioning
* Neural activation associated with breathing discomfort
» Sensory dimension: intensity, quality, time course
» Affective dimension: immediate unpleasantness,
evaluative and emotional response




iR Chemoreceptors: Dys p n e a

 Respiratory centers: increased output
* Chemoreceptor: PO2, PCO>
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Oxygen
Delivery to
Tissues

Crz

moglobin
Level

Dyspnea

 Respiratory centers: increased output
* Chemoreceptor: PO2, PCO>

* Impaired oxygen delivery or utilization
* Anemia
» Cardiovascular deconditioning
* Neural activation associated with breathing discomfort
* Sensory dimension: intensity, quality, time course
» Affective dimension: immediate unpleasantness,
evaluative and emotional response
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Mechanoreceptors:
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Stretch,
Irritantant, etc.
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Dyspnea

e Stimulation of mechanoreceptors:
* Upper airway receptors: Trigeminal nerve (CN5S)
* Pulmonary receptors: Stretch, Irritant, C-fibers
» Chest wall receptors: M. spindles
 Mechanical loading of the respiratory system: dyspnea
vs. effort
* Neuromechanical dissociation



Higher brain centers
o S Dyspnea
Other receplors (e.g., pain) + ,
and emotional stimuli acting - Xl o=
through the hypothalamus S by === A\
L ,{, L.
L z Respiratory centers Facial ) el \
(medulla and pons) P U
Peripheral M\ . . . M\ E
Chemorecepor .\ e Stimulation of mechanoreceptors:
e Sroch e | » Upper airway receptors: Trigeminal nerve (CN5)
Cokdl ) s * Pulmonary receptors: Stretch, Irritant, C-fibers
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 Mechanical loading of the respiratory system: dyspnea
vs. effort

.. FR—
* Neuromechanical dissociation s rocighate  Peyher
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Inspiratory
Capacity
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Normal lungs volume
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(a) Action potential frequency
increases during stretch

(b) Action potential frequency
declines during contraction
Emphysematous lungs
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Miscellaneous
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Gastroesophageal reflux
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21 Post nasal drip
41%
M RER
ronic bronchitis
5%
X REERE

Asthma Bronchiectasis
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OSA and Associated Manifestations GERD vs Chronic Sinusitis

* Treatment of GERD could improve Chronic Rhinitis and Post Nasal Drips

* However, no reflux contents found in Nasal Cavity

* Gastroesophageal “REFLEX” (instead of REFLUX): nasal congestion,
irritation and increased secretion

- H* induced sensory neuropeptides

Vibration
Trauma

- Neurogenic inflammation

- reduced Cough receptor threshold
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The reason(s) of dyspnea on exertion?

1. Air-trapping (dynamic hyperinflation)
2. Poor breathing pattern

3. Respiratory muscle impairment

4. Limb muscle impairment
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Dynamic Hyperinflation (Air-trapping)

NORMAL Asthma or COPD
| |
| |
| |
| - |
| |
| Tidal |
| volume,
| |
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Only Dynamic hyperinflation?
- ’? L Ty




Only Dynamic hyperinflation?
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Lower lung atelectasis



Lower lung atelectasis
Accessory muscle overuse

Dynamic Hyperinflation




Dynamic Hyperinflation

Lower lung atelectasis
Accessory muscle overuse

Coach diaphragmatic
breathing
Expansion therapy
Relaxation therapy




reathless sensation

("') Proprioceptor in skeletal muscle

Proprioceptor in chest wall
(Intercostal muscle)

Tension, Stretch /
MUSCLES OF INSPIRATION)

T ————

Sternocleidomastoid

Scalenes ——esm— :
!ntemal
External intercostals
intercostals
External
Diaphragm oblique

Internal
oblique

Rectus
abdominis

Transversus
abdominis



Relaxation First!

Tonic contraction of Heat packing

Accessory Muscle

~_

Impeded descent of diaphragm

~_"

Fail to recruit IRV & ERV

‘&z‘:h&?‘h

pOFRI— A -
Paradoxical Abdominal Movement Relax Accessory Muscle &

Massage




Fatiguing contractions of the diaphragm,
expiratory and accessory respiratory
muscles

FFIRANRE Z R 32 T EIRR ?

Sternocleidomastoid
Trapezius
Scalenus

External
intercostals

Internal
Intercostals

Parasternal

Rectus
abdominis

External
oblique

Internal
oblique

Transversus
abdominis
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RESPIRATORY MUSCLE METABOREFLEX

-1 Sympathetic efferent discharge

F S g g
- | Limb vasoconstriction

- v O3 transport

AN .
- | Locomotor muscle fatigue

AN

- | Effort perceptions

- Fatiguing contractions of the diaphragm,
expiratory and accessory respiratory muscles

- T Reflex activating metabolites

-1 Group IlI/IV phrenic afferent discharge



Without inspiratory muscle fatigue

P With inspiratory muscle fatigue

Falguing nspraiory

The effect of
Inspiratory muscle training

T Sympathetic efferent discharge
Active limb vasoconstriction
¥ Exercise performance

T Reflex activating metabolites
T Group III/IV phrenic afferent discharge

|
S_tron.ger nspiratory '.“”SC'eS red_uce IMT raises threshold for inspiratory
Inspiratory motor drive attenuating muscle metaboreflex activation
effort perception

Volianitis et al, MSSE, 2001

Romer et al, Int. J. Sports Med, 2002

Romer et al, J. Sports Sci, 2002

Griffiths & McConnell, Eur J App! Physiol., 2007
Kilding et al, Eur J App/ Physiol., 2010

McConnell & Lomax, J. Physiol., 2006
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Airway Clearance Techniques

Pressure . r o 1 |
W
Volume - Airflow . 1 |

Clearance = Cough




Forced Expiratory Technique

Small




Autogenic Drainage

Unsticking Collecting Evacuating

Hold 2-3 seconds before exhalation




Active Cycle of Breathing Techniques

- f\ [\/\ . /\ /\ f\ '
| v VR T T UA. o
A R

ﬂ/ BC TEE BC TEE BC FET

 Breathing Control

——

» Thoracic Expansion Exercise

* Forced Expiration - Huff



Active Cycle of Breathing Techniques

Deep breathing

2
N

. annnns®

Breathing control

| .

Small-long huff

Big-short huff

TN

Breathing control

>y

i

AR

ERV

RV

- - —————

...........

T —— A -

...........

* Breathing Control

» Thoracic Expansion Exercise

* Forced Expiration - Huff



Active Cycle of Breathing Techniques

- ..
¥ A nd

Breathing
control

--—-
B
- s

ERV
RV

- ——— - - mmmmmBmmn o mmmmammmmD o n-

; High
\ volume ;

Thoracic
expansion
exercises

(as tolerated)

-
......

- -
-- -
- s

 Breathing Control

- -
""""

-
------

» Thoracic Expansion Exercise

Breathing
control

* Forced Expiration - Huff

-
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Active Cycle of
Breathing Techniques

Breathing
Control

Thoracic
Expansion
Exercises

Breathing
Control

Breathing
Control

Thoracic
Expansion
Exercises

Breathing

Control

Breathing
Control

Breathing
I
GO Thoracic
Expansion
Exercises .
%)

Breathing
Control

Thoracic
Expansion
Exercises

Breathing

Control

| Forced Expiration Technique

Breathing
Control




Airway Clearance Techniques

Active Cycle of Breathing Techniques

FET, Autogenic Drainage



Gravity: Postural Dral nage

7} right + left =2 right + left
UPPER Anterior , )" \@ %)
LOBES ment right + left -
(:{ left right
w N > \
e 10-15m, 3-4/day
lingula right
MIDDLE c@ : P 7 e 0.5-1h /eatlng / 1-1.5h
LOBES = . =
e Upper then Lower lobes
ot s et A A X — e a -
: ) | —
“ - o BRANFEE IR
20° \ 20°
left - right %
LOWER el >, v
LOBES | Segments DS s
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Force: Clapping, Vibration, Shaking

e Manual: 3-5 /s
o HERHE: 20-50 /s
e 3-5m each part

e Avoid:
- Wound, Catheters

- Breasts, Spine,

Abdomen
- Stomach, Liver, Kidney
e Should be painless

¢ In-phase vibration




Force: High frequency chest wall oscillation, HFCWO

e 30m, 1-6 /day
e COPD: 10-15Hz

e Bronchiectasis: 12-25Hz

e Absolute contraindication:

- Head & neck injured

- Hemodynamic unstable



Airway intact: POSItive Expiratory Pressure, PEP

F b




Postural Drainage Clapping, Vibration, Shaking

MIDDLE
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pulmonary vein

Branch of
pulmonary artery

Bronchiole

Terminal bronchiole

Respiratory bronchiole

Capillary beds
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Study of Energy Expenditure During Activities of Daily Living Using and Not
Using Body Position Recommended by
Energy Conservation Techniques in Patients With COPD

1200
p=0.000 m NO ECT

Personal Hygiene ECT

= mgm 1000 -
Activities NS p=0.004

p=0.003

0(\0'-

Putting Shoes On .
and -

Taking Shoes Off

VO2 l/min

0
personnal hygiene puttingonand  storing food bags storing foor | bags

activities taking of = s on high shelves on low st iWes
ACTIVITIES
Storing Food Bags Storing Food Bags
on on
High Shelves Low Shelves

CHEST 2006; 130:126-132



Study of Energy Expenditure During Activities of Daily Living Using and Not
Using Body Position Recommended by
Energy Conservation Techniques in Patients With COPD

- i p=0.017 p=0.027 S OBCT 4 — Ty

100 -

3 0#0.001

95+

HR

85+

80
. sonnal hygens  puting on and sloring food bags sloring food bags

personnal hygiene  puttingonand  storing food bags  storing food bags e
actrvl::sg ta n%‘ o on :i:h R ot Oﬂ':N o o acivities taking of shoes on high shelves on low shelves

ACTIVITIES
ACTIVITIES

Table 2—Differences of Variables Evaluated With or Without the Patients Using ECTs*

Putting Shoes On and Storing Food Bags Storing Food Bags

Variables Personal Hygiene Taking Shoes Off on High Shelves on Low Shelves
ARR breaths/min - 23(0.15to — 4.7) - 1.7(1.9to — 5.3) - 1.3(0.5 to — 3.10) - 1.5(0.4to — 3.4)
AVE, L/min — 1.26 (1.75 to — 3.21) —0.12(3.17to — 3.41) — 0.77 (0.54 to — 2.08) —3.21(— 1.4to — 5.02)t
AV0,, mL/min —91.3(— 32.1to — 150.5)t —47.7(70.9 to — 166.4) — 044 (— 36.5t0 — 152.3)t — 281.7 (—215.6 to — 347.8)t
AVco,, mL/min - 720(—23.4to — 120.6)t — 36.6(66.2to — 13.4) - 61.7(— 15.8to — 107.6)t — 190.4 (— 123.8 to 256.9)t
ARespiratory quotient 0.01 (0.04 to — 0.02) 0.01 (0.04 to —0.02) 0.03 (0.06 to 0.00) 0.03 (0.06 to 0.00)
AHR, beats/min — 14.1(— 8.0to — 202)t - 0.6 (2.52 t0 3.72) - 53 (— 24 t0 — 82)% — 5.6 (0.82to — 12.02)t
AVoy/HR mL/beats per min 0.20 (0.93 to 0.53) - 0.28(1.04to — 1.6) - 050(0.1to — 1.1) - 236 (— 1.32to — 3.4)1
ABorg score —031(—008to—186)t —063(—028to—098)t —0.75(—045t0o—1.05)t —0.78(— 0.27to — 1.29)%

*Data are presented as mean (95% confidence interval).

tp < 0.05; negative values mean a reduction in the variable. CHEST 2006; 130:126-132
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KREZK ~ TH7KAE

Nocturnal polyuria, Imb edema




KREZK ~ TH7KAE

Nocturnal polyuria, Imb edema
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OSA and Associated Manifestations GERD vs Chronic Sinusitis

* Treatment of GERD could improve Chronic Rhinitis and Post Nasal Drips

* However, no reflux contents found in Nasal Cavity

* Gastroesophageal “REFLEX” (instead of REFLUX): nasal congestion,
irritation and increased secretion

- H* induced sensory neuropeptides

Vibration
Trauma

- Neurogenic inflammation

- reduced Cough receptor threshold
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Obstructive Sleep Apnea

Sensors on During sleep, gravity and muscle relaxation allows the tongue
// face and scalp | and surrounding soft tissues to fall back into the throat

measure eye | Eimy &

area oostructing air fow.
movement . 9
and brain

Sensor at nose
to measure air flow

~— Lower Jaw

) : Ny Artachment
) Snft Pzlate , of Tongue o
Lower Jaw

Elastic belt

sensors around /
chestand belly - z
measure amu"‘\ 7 Obs‘mdfnf
of effort to breath iz iy
Sensor on finger
measures amount of ® Dear [ octor,Irc.

oxygen in blood

Positional piow Airway Enlargement
Oral appliance Positional Therapy Surgical Y b

may be beneficial in mild sleep apnea Stomach Back - uvufopaiatophanyngoplasty (UPPP) Least invasive

able to breathe through the nose adequately Slkeeper Sleeper

. . . - simple tonsillectomy/adencidectomy in children . weight loss
effective only in mild OSA Snore Ball

- midline glossectomy ond ingualplasty

- maxifomandibulor odvancement (MMA)
- Rodigfrequency tissue ablation (RFTA)

- UO(Mos:cvnv

p—— ———

Sa3e All
Sleeper Sleepers

uPPpP MMA

EIR R E « [FIRE: © FinaE - 'S » EFMIERDAMAEY
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Esophagus

Lower Esophageal
Sphincter Open
Allowing Reflux
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HERIE H£EMHBEHEEE Hige o’
: : Collaborative Occupational
Educational sessions self-management therapy

e im B P AR N B EERIHEM RENHERFRIHIR N

ZHEMEMHEHREESSE

Disek:os:v-ls:decgeific Self-n;(ri\n?ment 0 Energtmmation o
OIEFEEE IR EENIEE EE ) HIF>A EEAE
Psychologicall Physicall activity Exercise Nutritional
counseling coaching training modulation
BRURFELFHA 4—|
FRIBAEM Self-efficacy o OB AL THREHE AN
sy':mt:i'::yc’f l Limb muscle function
BEENR EHEBE TR T
m":;f 17 B s Dynamic hyperinfiation
Behavior
BRERE SRR change
et v
KE2EPITESEN LA

Light intensity
physical activities O

* EEMEY) AR

y: Optimal ph logical
BEEH LA sl el
Active living o

. .

MBS (ERRER TR

Exacerbation and/or hospitalization 0

Smoking cessation

comorbidities)




Identifying clinically important COPD sub-types using data-driven approaches
In primary care population based electronic health records.

® Anxiety / Depression
®*  Not Comorbid

¢ (CVD/Diabetes

® Frail / Severe COPD
®* Atopy / Obesity

- -0.05

B—ER=ZRmEE ?

1998/1/1-2016/1/3
393 primary care practices
146,466 person-years of f/u

15 clinical features:

BMI

Chronic Rhinosinusitis
Anxiety

Atopy

Depression
Diabetes
Eosinophils >2%
GERD

GOLD

Heart Failure
Hypertension
Ischemic Heart Dx
Smoking

Therapy Type
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AECOPD episodes in primary care

Identifying clinically important COPD sub-types using data-driven approaches
In primary care population based electronic health records.
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3.0 «— CVD / Diabetes i 0.5 = CVD/Diabetes
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Characteristic Hazard ratio
Age 1.08 [1.07-1.08]
Cluster 1998/1/1-2016/1/3
N i 1 - :
ot comorid 393 primary care practices
Anxiety / depression 1.28 [1.13-1.46]
| | 146,466 person-years of f/u
CVD / diabetes 149 [1.38-1.60]
Severe COPD / frall 1.30 [1.20-1.40]
Atopy / obesity 1.15 [1.03-1.30]
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ID
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Blumenthal 2006 -'—-0:-—
Bucknall 2012 ——
de Blok 2006 -
de Godoy 2003 -
Donesky-Cuenco 2009 -
Effing 2011 —
Elci 2008 ——
Emery a 1998 +>—
Emery b 1998 -
Griffiths 2000 —
Guell 2006 —1'!1—
Hospes 2009 —_—
Hynninen 2010 —_—
Kapella 2011 .
Kayahan 2006 ——r—
Kunik 2001 —_—
Kunik 2008 ———
Lamers 2010 ——
Livermore 2010 —0—:—
Lolak 2008 —_——
Lord 2010 -
McGeoch 2006 |
Azdemir 2010 —_—
Paz-Diaz 2007 -+ :
Ries 1995 —
Sassi-Dambron 1993 —
Spencer 2010 —-0_-:—-
Taylor 2009 —
Yeh 2010 -

Overall (I-squared = 47.5%, p = 0.003) <>
Heterogeneity chi-squared = 53.31 (d.f = 28)
NOTE: Neights are from rasdom effects analyss

SMD (95% ClI)

-0.01 (-0.37, 0.34)
-0.00 (-0.29, 0.28)
0.09 (-0.89, 1.07)
.0.80 (-1.54, -0.05)
-0.25 (-0.98, 0.49)
-0.21 (-0.55, 0.14)
-1.00 (-1.47, -0.53)
-0.51 (-1.21,0.19)
-0.30 (-1.01, 0.40)
-0.79 (-1.09, -0.49)
-0.18 (-0.85, 0.48)
-0.03 (-0.70, 0.63)
-0.54 (-1.10, 0.02)
0.10 (-0.82, 1.03)
-0.46 (-1.05, 0.14)
0.08 (-0.49, 0.65)
-0.03 (-0.38, 0.33)
-0.29 (-0.64, 0.06)
-0.63 (-1.25, 0.00)
-0.21 (-0.83, 0.41)
-0.34 (-1.09, 0.40)
0.07 (-0.24, 0.39)
068 (-1.25 -0.11)
-1.17 (-2.05, -0.29)
-0.11 (-0.48, 0.27)
-0.18 (-0.63, 0.27)
-0.49 (-1.06, 0.09)
0.17 (-0.26, 0.61)
0.45 (-0.81, 1.71)
-0.28 (-0.41, -0.14)

%
Weight

5.12
5.92
1.48
225
2.32
5.28
3.99
2.48
2.46
5.74
2.65
2.66
3.30
1.63
3.04
3.23
5.15
5.19
2.86
2.89
2.25
5.55
322
1.75
4.93
4.20
3.20
4.30
0.96
100.00

The Effect of Complex Interventions
on Depression and Anxiety in Chronic
Obstructive Pulmonary Disease

| |

-2.1 -1 0

Intervention

2.1

- Anxiety o
ID SMD (95% Cl)  Weight
Blumenthal 2006 —t— 0.16 (-0.20, 0.52) 5.30
Bucknall 2012 —_— -0.14 (-0.43, 0.15) 5.91
de Godoy 2003  — -0.73 (-1.48, 0.01) 2.65
Donesky-Cuenco 2009 ii -0.13 (-0.86, 0.60) 2.71
Effing 2011 — -0.22 (-0.56, 0.13) 5.44
Elci 2008 — : -1.58 (-2.09, -1.07) 4.04
Emery a 1998 — -0.14 (-0.83, 0.55) 2.91
Emery b 1998 : - 0.35 (-0.35, 1.05) 2.84
Gift 1992 - -0.22 (-0.99, 0.55) 2.52
Griffiths 2000 —_— -0.38 {-0.67, -0.08) 5.89
Giiell 2006 - -0.20 (-0.86, 0.47) 3.04
Hynninen 2010 - -0.53 (-1.08, 0.03) 3.69
Kapella 2011 . . 0.36 (-0.57, 1.30) 1.92
Kayahan 2006 *— -0.50 (-1.10, 0.10) 3.41
Kunik 2001 - 0.07 (-0.50, 0.64) 3.61
Kunik 2008 — -0.11 (-0.46, 0.25) 5.33
Lamers 2010 —_— -0.12 (-0.46, 0.23) 5.38
Livermore 2010 — -0.71 (-1.35, -0.08) 3.22
Lolak 2008 —_— 0.09 (-0.53,0.71) 3.29
Lord 2010 - -0.31 (-1.06, 0.44) 2.62
McGeach 2006 | - 0.26 (-0.06, 0.58) 5.63
Ozdemir 2010 -— -0.39 (-0.95, 0.17) 3.68
Paz-Diaz 2007 s : 0.79 (-1.63, 0.05) 2.22
Sassi-Dambron 1993 —_———— -0.11 (-0.56, 0.33) 4.52
Spencer 2010 + -0.25 (-0.82, 0.32) 3.63
Taylor 2009 -~ -0.35 (-0.79, 0.09) 4.58
Overall {I-squared = 56.4%, p=0.000) <> -0.24 (-0.39, -0.09) 100.00
Helerogensity chi-squared = 57,37 (df - 25) !
NOTE  Weights are lrom random elfects analysis :
| | | |
2.1 -1 0 1 2.1
Intervention Control



The Effect of Complex Interventions
on Depression and Anxiety in Chronic
Obstructive Pulmonary Disease
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Study
1D

CBT

Blumenthal 2006

Hynninen 2010

Kapella 2011

Kunik 2001

Kunik 2008

Lamers 2010

Livermore 2010

Subtotal (I-squared = 10.1%, p = 0.352)
Heterogeneity chi-squared = 6.57 (d.f. = 6)
Self-management education

Bucknall 2012

Emery b 1998

McGeoch 2006

Sassi-Dambron 1893

Taylor 2008

Subtotal (lI-equared = 0.0%, p = 0.668)
Helerogeneily chi-squared = 2.38 (d.l. = 4)
Multi-component exercise training

de Blok 2006

The Effect of Complex Interventions on Depression and Anxiety In

Depression

de Goday 2003
Effing 2011
Elgi 2008
Emary a 1898
Griffiths 2000
Gulell 2006
Hospes 2009
Kayahan 2006
Lolak 2008
Ozdemir 2010
Paz-Riaz 2007

Ries 1995

Chronic Obstructive Pulmonary Disease

SMD (95% Cl)

-0.01 (-0.37, 0.34)
-0.54 (-1.10, 0.02)
0.10 (-0.82, 1.03)
0.08 (-0.49, 0.65)

-0.03 (-0.38, 0.33)
-0.28 (-0.64, 0.06)
-0.63 (-1.25, 0.00)
-0.17 (-0.35, 0.01)

-0.00 (-0.29, 0.28)
-0.28 (-0.85, 0.29)
0.07 (-0.24, 0.39)
-0.18 (-0.63, 0.27)
0.17 (-0.26, 0.61)
-0.00 (-0.17, 0.16)

0.09 (-0.89, 1.07)
-0.80 (-1.54, -0.05)
-0.21 (-0.55, 0.14)
-1.00 (-1.47, -0.53)
-0.48 (-1.05, 0.07)
-0.79 (-1.09, -0 49)
-0.18 (-0.85, 0.48)
-0.03 (-0.70, 0.63)
-0.46 (-1.05, 0.14)
-0.21 (-0.83, 0.41)
-0.68 (-1.25, -0.11)
-1.17 (-2.05, -0.29)
-0.11 (-0.48, 0.27)

%

Weight

3472
8.68
27.92
1401
14.67
100.00

Study
ID

Blumenthal 2006
Hynninen 2010
Kapella 2011
Kunik 2001

Kunik 2008

Lamers 2010

Livermore 2010

Subtotal (I-squared = 34.5%, p = 0.164)
Heterogeneily ch-sguared = 9,17 (d.I. = 6)
Self-management education

Bucknall 2012

Emery b 1998

McGeoch 2006

Sassi-Dambron 1983

Taylor 2009

Subtotal (l-squared = 48.1%, p = 0.103)
Heterogeneity chi-sqaured = 7.71 (d.f. = 4)
Multi-component exercise training

de Godoy 2003
Effing 2011

Elci 2008
Emery a 1988
Griffiths 2000
Guell 2006
Kayahan 2006
Lolak 2008
Ozdemir 2010
Paz-Diaz 2007

Spencer 2010

PLoS ONE 8(4), 2013: e60532. doi:10.1371

%
SMD (95% ClI) Weight

0.16 (-0.20, 0.52)
-0.53 (-1.08, 0.03)
0.36 (-0.57, 1.30)
0.07 (-0.50, 0.64)
-0.11 (-0.46, 0.25)
-0.12 (-0.48, 0.23)
-0.71 (-1.35, -0.08)
-0.12 (-0.34, 0.11)

0.14 (-0.43, 0.15) 26.78
0.36 (-0.21, 0.93) 12.90
0.26 (-0.06, 0.58) 24.68
-0.11 (-0.66, 0.33) 17.66
-0.35 (-0.79, 0.09) 18.00
-0.01 (-0.25, 0.24) 100.00

-0.73 (-1.48, 0.01)
-0.22 (-0.56, 0.13)
-1 58 (-2.09, -1.07)
-0.13 (-0.69, 0.42)
-0.38 (-0.67, -0.08)
-0.20 (-0.86, 0.47)
-0.50 (-1.10, 0.10)
0.09 (-0.53, 0.71)

-0.39 (-0.95, 0.17)
-0.79 (-1.63, 0.05)
-0.25 (-0.82, 0.32)

Cognitive Behavior
Therapy

Multi-component
Exercise Training

Spencer 2010 -0.48 (-1.06, 0.09) Subtotal (I-squared = 63.3%, p = 0.002) -0.45 (-0.71, -0.18)
Subtotal (I-squared = 43.8%, p = 0.040) -0.47 (-0.66, -0.28) Heterogeneity chi-squared = 27.22 (d.1. = 10)
ity chi =23.18 (d.f. = :
:ee:lo:irruy chi-squared = 23.16 (d 13) Folaxaton
xal
Donesky-Cuenco 2009 - -0.25 (-0.98, 0.49) 4364 Df;"es"y'cuenco 2059 -+ -0.13 (-0.86, 0.60) 35.14
Lord 2010 —— -0.34 (-1.09, 0 40) 41 65 Gift 1992 -+ -0.22 (-0.99, 055) 31.42
Yeh 2010 - 0.46 (-0.81, 1.71) 1471 Lord 2010 4 -0.31 (-1.08, 0.44) 33.44
Subtolal (I-squared = 0.0%, p = 0.552) S — -0.18 (-0.67, 0.30) 100.00 Subtotal (I-squared = 0.0%, p = 0.945) e -0.22 (-0.65, 0.21) 100.00
Heterogeneity chi-squared = 1.19 (d.f. = 2) Heterogeneily chi-squared = 0.11 (d.I. = 2)
NOTE: Waights are from random effects analysis NOTE: Weights are from random effects analysis
| | I | |
2.1 -1 0 1 2.1 -2.1 -1 0 1 2.1
Intervention Control Intervention Control
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