11

12

13

14

15

21

2.2

2.3

24

25

2.6

2.7

(Fatigue)

uni 2

(Descriptive

research)

(fatigue)




(respiration)

(metabolism)

(gas exchange)

(CO2

2546)

( , 2545)

(supportive care”

( ,2552) WA
( , 2550)
( , 2547)
11
( , 2550)
111
(hypoxia) /
, 2550)
11.2

2550)

(supportive care)

(hypercarbia) (

(work of breathing)

13

(2



, 2550;
113 ,
oxygen mask with bag
(hypoxemia)
(positive end expiratory pressure) (

114

Guillain Barre syndrome

14

, 2550)
(Provide oxygenation)

oxygen canular, oxygen mask,

ARDS (acute respiratory distress syndrom) PEEP

, 2550)
(Provide ventilation)

myasthenia gravis,

(severe hypokalemia)

(severe hypophosphatemia)

(severe hypomegnesemia)

(respiratory center depression) (

, 2550)

12

121 (Clinical criteria)

(Allon Amitai et al, 2009)

(Respiratory failure)

(polimyelitis), Guillain Barre syndrome
phosphate poisoning) ( , 2543)

(flail chest) (mobid obesity)

lung injury) (Barotrauma) (

(pneumonia) (COPD)

(Organic

(Cervical spine injury)

(Acute
, 2550)

(pulmonary edema)



122 (Laboratory criteria)

(arterial
blood gases analysis: ABG)
hypoxemia hypoventilation
(acid-base disorders) ( , 2550)
(Pa02< 55 mm Hg) / (PaC02>50 mm Hg)
(pH <
7.32) (Pulmonary function tests) (Ryland et al, 2010;
, 2541; ,2553)

1
(Laboratory Criteria for Mechanical Ventilation)
(Blood gases) Pa02< 55 mm Hg
PaC02>50 mm Hg and pH < 7.32
(Pulmonary function tests) Vital capacity <10 mL/kg

Negative inspiratory force < 25 cm H20

FEV,< 10mL/kg

123
( , 2550)
(Cardiac arrest)

(Cardiopulmonary Resuscitation; CPR)
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13
131
2 ( , 2550)
1. Non-invasive positive pressure ventilation (NPPV)
(positive pressure) (endotraheal
tube tracheostomy tube)
(chronic obstructive
pulmonary disease: COPD) (acute exacerbation)

(obstructive sleep apnea: OSA)

2. Invasive-positive pressure ventilation (IPPV)

(positive pressure) (endotraheal tube
tracheostomy tube)
4 ( ,
2550)
1 (Pressure - cycled ventilator)
2. (Volume - cycled ventilator)

(Tidal volume: VT)
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(Airway pressure: Paw)

(Peak inspiratory pressure: PIP) '

3. (Time-cycled ventilator)

(Time-cycled ventilator)

(Volume- cycled

ventilator)
(Tidal volume: VT)
4, (Flow-cycled ventilator)
(inspiratory flow rate)
pressure support mode
1.3.2 (Mode)
1. Continuous mandatory ventilator (CMV)
(" , 2552) Assisted ventilation
Assist/Control ventilation
(AIC) hyperventilation
( , 2550)
2. Intermittent mandatory ventilation (IMV)
Assist/Control ventilation (A/C) Assisted ventilation

(work of breathing”
Continuous mandatory ventilator (CMV) ,

Intermittent mandatory



ventilation (IMV) Synchronized intermittent mandatory ventilation (SIMV)

3. Pressure control ventilation (PCV)

(Inspiratory time: Ti)

4. Pressure support ventilation (PSV)

pressure support

(work of breathing)
pressure support

5. Continuous positive airway pressure (CPAP)

(work of breathing) Functional residual capacity
(FRC) (Oxygenation”
14
(" , 2552)
1 (pulmonary barotrauma)

(pulmonary



19

barotrauma)! 4 1 ( 5
7) (Pierson, 2006)
(Anzueto, 2004)

2. (Ventilator associated

lung injury: VALI)

(volutrauma) (atelectruma)
( , 2550)
3.

(venous
return) - (stroke
volume) ( ,2550) (acute right
ventricular failure) ( , 2552)

4.
(hyperventilation)
(hypoventilation) ( , 2545)
5. (Ventilator-associated
pneumonia: VAP) 48
48 ( ,
2550)
(Chastre & Fagon, 2002) Vincent
10,038 2,064 ( 21)
967 47
6. (endotracheal)
(tracheal stemosis)
( , 2552) (Vocal cord injury)
(pressure necrosis)
7. (oxygen toxicity)

60 48 (

, 2543)



20

8.
(Accidental disconnection)
(Leaks in circuit) ( , 2550)
9.
, 2552) (muscle fatigue)
(Toll G.& Palmer J.,2010)
10.

fatty acid amion acid

gluconeogenesis

( , 2552)
11. (2547)
15
(arterial blood gases analysis: ABG)
177 11 A ' d 7 7

2552)



0« » & 21
(
, 2550)
(Sedatives
drug) (opioids) (
, 2550)
Diazepam ~ 0.1-02 /
Midazolam — 0.1-0.2 /
Morphine  0.05-0.1 /
Pethidine 05-10 /
Panculonium  0.04 - 0.08 /
Vanculonium 0.04 - 0.08 /
Atracunium —0.02 - 0.05 /
1- 2
2.
21
(lassitude) (weariness)

(Webster New Riverside University Dictionary, 1994)
(weariness)

(The Shorter Oxford English Dictionary, 1974)
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(weakness)
( , 2537)
(stimuli)

( 2530)

(The North American Nursing Diagnosis Association, NANDA cited in Barett,

2001)

1 (Kellum, 1985)

(Aistars, 1987)

(Pickard &
Holley, 1991)

(Hubsky and Sears, 1992)

(Ream

& Richardson, 1996)



1987; Piper, 1993)

2.2

221
2211

2212

2213

23

(Potempa, 1993; Trendell, 2000)

(Circadian  rhythm)
(Piper,

4 (Kellum, 1985)
(normal fatigue)

(pathophysiological fatigue)

(Situation fatique)
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22.14 (psychological fatig

2.2.2 2 (Piperetal, 1989)

2221 (Acute fatigue)

(Piper et al., 1989) 1
(Piper, 1986)

(Piper et al., 1989)
2222 (Chronic fatigue)
1 ,

(Piper et al., 1989) 6
(Thomas et al., 2008) “Chronic Fatigue Syndrome (CFS)” (Walker,
1999)
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2.3

231 (Ryden’s Conceptual
Framework of Energy Expenditure, 1977)

J J 1 P N

(Ryden, 1977)

2.3.2 (Aistars  Organizing
Framework, 1987) (Ryden, 1977)
(Physiological factors) (Psychological ~factors)

(Situational ~ factors)

2 1)
(physical stress) 2) (mental stress) (Aistar, 1987)

(sympathetic nervous system) stress  hormone



1976; Aistars, 1987)

233
psychobiological- Entropy Model, 1996)

(secondary  fatigue)

(Winningham, 1996)

The Psychobiological - Entropy Model
2 )

2.34
Analysis Model 1994)

anorexia, dehydration

26

( Selye,

(Winningham’

(function statu )

(primary fatigue) 2)
2 (secondary fatique)

(Irvine et al.’s Energy
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(Irvine et al., 1994)

2.35 (Piper et al.’s Integrated
Fatigue Model, 1987)

14
(physiological factors) (hiological factors)
(psychological factors) (Piper et al., 1987)

2.3.6 Mechanisms ~ of fatigue (Kellum, 1985)

Bartley

Impairment, disorganization, discomfort, decrease in activity

Impairment
ATP
Impairment

Disorganization



Discomfort

Decrease  activity

(functional status)

Mode CMV

14

Cross-bride

(Woo, 1995)

28



24

(Piper et al., 1987)

14
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Fatigue mechanism in cancer patient: Develop nursing theory by Piper,
B.F., Lindsey, A. M, & Dodd, M. J. 1987. Oncology Nursing Forum, 14(6). (p. 19)

241

(Piper, 1993)

(innate host factors)
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2
(Piper, 1993)
242 (accumulation  of
metabolites)
(Jacob and
Piper , 1996)
(Lactic acid) (Piyruvate) (Hydrogen ion) (Kellom,
1985; Piper et al.,1987)
(troponin) - (actin - myocin interactions)

(Piperétal., 1987)

24.3 (Change in
energy and energy substrate patterns)

(Piper et al,
1987) (Winningham et al., 1994)

(Berger and Williams, 1992)
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244 (Oxygen Patterns)

(Piper et al.,1987)
245 (activity/rest Patterns)

(Piper et al.,1987; Piper , 1993)
(Kellum, 1985)

(Winningham, 1992, Berger and Farr, 1999) ,

(Piper, 1993)

2.4.6 (Sleep / Wake Patterns)

(Piper, 1993)

3 (Non vapid eye movement

Sleep: NREM)

4 (growth
Hormone)
(Rapid eye movement sleep: REM)

1 (Sympathetic nervous System)

(Fuller and Schaller - Ayers, 2000)



24.7

(Kellum, 1985; Piper, 1989)

248

24.9

(Kellum, 1985; Piper, 1993)

1977 Cited in Piper et al., 1987)

(Giffin, 1992)

2.4.10

(Aistars, 1987)

(Piper et al., 1987)

(disease patterns)

(Piper, 1986)

(Treatment patterns)

(Connelly et al.,, 2000)

Beta - Blocker

32

(Piper, 1989)

(Kellum, 1985)

(environmental patterns)

(Piper,

35

(Psychological patterns)

1993)

(Putt,

45

(emotional stressor)



(Sympathetic nervous system) Stress hormone

(Aistar, 1987)

24.11 (Symptom  Patterns)

(Piper, 1986)

24.12 (Social patterns)

al., 1987)

(Berger and Walker, 2001)

2.4.13

transmission patterns)

(serotonin) (tryptophan) (melatonin)

(cytokine)

(Piper et al., 1987; Piper, 1993)

(reticular activating system)

33

(Piper et

(changes in regulation /



34

(Piper, 1993)
2.4.14 (life event patterns)

(growth and development)

(Piper et al, 1987, Piper, 1993)

(Poole, 1986)

25

25.1 (Innate host factor)

(Piper, 1993)
Kollef 1993

70

70 70 70

252 (Nutrition)



2545

1998

(Norton, 1989)

253

al., 1987)

(Piper et al., 1987)

, 2542)

(serum albumin)

(serum albumin)

(hemoglobin)

(Hypoxia)

(edema)

Higgin

(hemoglobin)

(hemoglobin)

(Piper

35

et
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Oxygen sat 1 30

(Schumann & Parson, 1985)

254

(Piper, 1993)

(Sensory Overload)

( , 2547; Giffin , 1992)
40-45
35
70 (Giffin, 1992)
24
Johnson & Sexton 1990 /
28

255
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( , 2547)

(Aistars, 1987)

(Sympathetic nervous system) stress hormone
(Selye, 1976 cited in
Aistars , 1987) Johnson & Sexton 1990 /
!
1) 2)
3) 4)
(2536)
256
72 - 96

(Piper, 1993)

(Higgin, 1998)
257
(Aistars, 1987)

(Piper et al., 1987)
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(Menzel, 1998)

(Johnson & Sexton, 1990)

Arslanian-Engoren 2003
Connelly
2000
Higgin 1998

258

( , 2545)
Arslanian-Engoren 2003
(2543)
259
(Hypoxia) -

(Troponin)



2.6

4

(Actin-myocin interaction)

(Jacob and Piper, 1996)

47 90

(Criner & lsaac, 1999)

30

(dimension of fatigue)

(dimension of pain) (Jacob And Piper, 1996)

39



2.6.1.
Fatigue Checklist , 1956 )
. . 1956 3
(worse

than)

(extremely happy)

2.6.2

Scale 51969, 1971 , and 1978)

30 3
incongruity) (mental fatigue)

feeling of incongruity)

40

(Pearson Byars

(better than) (the same as)
13

(extremely tried)

(Yoshitake's  Fatigue

(checklist)

(gemeral feeling of

(specific

2.6.3 (profile of Mood
states: POMS, 1981) 1981
(Manair, Lorr, and Droppieman, 1981)
5 0-5 6
(depression) (tension) (anger)
(confusion) (fatigue) (vigor)
2.6.4 (The Rhoten Fatigue Scale ,
1982 ) 1982 2
1 1
0-10 0 10 2
(observation checklist) 1
2 4
1 (general appearance)

2. (communication)



3. (activities)
4, (attitude)
2.6.5
1989) :
et al. , 1989 ) 1989
1998
22
0 10 (numeric scale) 0 “
“ " 4
1
2.
3. 5
4. 6
2.1
2.1.1 (serum albumin)
2.1.1.2
albumin
acute phase reaction protein
, marker transthyretin (prealbumin)

(Protein malnourished) (Minghetti, 1986)

1
(gene)
16, 961 (Minghetti, 1986)

(oncotic pressure)

41

(The Piper Fatigue Sc

( Piper

50-60

C-reactive protein



1998)

albumin)

42

(Shaklai, Garlick and Bunn, 1984)

20 mglL

(Liver Function test: LFT)

3.2-45

2113

(Liver Function test: LFT)
Liver function test (LFT)

Liver function test (LFT)

(Shaklai, Garlick and Bunn, 1984)

Total protein 6.0 - 80 gldl
Albumin 35 -50 g/dL
Globulin 15 - 32 gldL
Total bilirubin 0.1 - 10 mg%
Direct Bilirubin 01+03 mg %
AST (SGOT) § - 50 UIL
ALT (SGPT) § - 50 UL
ALP (Aik. Phosphatase) 35 - 110 UL

1
AST (SGOT), ALT (SGPT)

(Enzyme)
, Alkaline Phosphatase

(Kratz & Lewandrowski,

(serum



2.
Direct Bilirubin , Indirect Bilirubin
3

Albumin, Globulin Protein

2.1.2 (hemoglobin)
2721
(Globin)
, 2549)
Hct Hb
12
2.1.2.2

Complete Blood Count (CBC)

43

Total Bilirubin,
(Heme)
Hct
, 2549)
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( : ,2549)
Complete Blood Count (CBC)
( : ,2549)

White blood cell count (WBC)
Differential white cell count (Diff)
Red Blood count (RBCs)
Haematocrit (Hct)
Hemoglobin (Hgb)
Red blood cell Indices

- (Mean Corpuscular Volume)

(MCV)
- (Mean Corpuscular

Hemoglobin) (MCH)

- (Mean
Corpuscular Hemoglobin Concentration) (MCHC)
Stained red cell examination (film peripheral blood smear)
platelet count
(complete
blood count CBC)
14-18
12-16
n- 16
10-15

14-24



cited in 2549)

2.13
2131

(Ashurst, 1997)

2132

72

2.14.
2.14.1

aspect of sleep)

<8

8-10

10-11.99
> 12

(Qualitative aspect of sleep)

45

(Celia, 2002

(Quality
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(Subjective aspect of sleep)
(Buysse, Reynolds, monk, Berman &

Kupfer, 1989)

2142

- (The Verran and Synder-Halpem sleep scale: VSH

sleep scale XSynder-Halpem & Verran, 1987)

(2547) 15
0-10
3

1 (Sleep disturbance) 7

(
)
2. (Sleep effectiveness) 4
( )
3. (Sleep supplementation) 4
(

)

3 0-150



(2544)
121-150
91-120
61-90
31-60

0-30
2.1.5,

(2552)

(2552)

(2550)

a7



for Epidemiologic Studies-Depression (CES-D) (Radloff,1997)
(2548)
60 16
16
3. (fatigue)
( 1 ,2551)
1
( , 2551)

48

Center

(Engstrom & Sederberg,

2004)

, 2551)

( , 2551)

(2540)
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(Pryzby, 2005)

(Cobb, 1976)

( , 2551)

2. (arterial blood

gases analysis: ABG)

(setting)
( :

2551)

( , 2552) venous return cardiac output (

, 2550)
( , 2551)
3.
Hweidi (2005)
(Fontanie et al., 2001 , 2548)

( , 2551)



, 2551)

gastric distention

(

(Shanon & Bucknell, 2003

, 2551)

, 2548)

, 2551)

, 2552)

, 2551)

50

, 2551)

, 2548)

(Mahnus & Turkington, 2005)

, 2551)
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9. (Decrease work of breathing)

( , 2551)

4,

(2544)

10 6, 9-
12
(Content analysis)
60 COPD (Chronic obstructive pulmonary disease)
1-10 1-3 T-piece
partial support mode CMV 72
G ) @ ) @ ) G )
@ )

© ) G ) G ) @ )



160

G ) a )

(2545)

74.60

Cella, et al (2002)

113

Kappella, et al (2006)

130

52

.05

2,369

1,010

< .001

62 68
Numerical Rating Scale (NRS)

Fatigue



Assessment Instrument (FAI)

gm/di

Higgin (1998)

53

NRS

(r=.74, pc.001)

42
36
100
Analog scale
21 gm/dl 10.1

(R=.61 p=.004)
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