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ABSTRACT 

 This correlational predictive research aimed to explore factors influencing 
prolonged mechanical ventilation in critically ill medical patients using the Roy 
Adaptation Model theory as a conceptual framework.  The sample group consisted of 
120 patients who had been admitted to the medical intensive care unit, coronary care 
unit, and respiratory care unit at Siriraj Hospital and King Chulalongkorn Memorial 
Hospital, Bangkok, Thailand, from July to December of 2009.  Data collection was 
performed by using the Carlson co-morbidity index score, the Acute Physiology and 
Chronic Health Evaluation II (APACHE II), the perception of illness scale, the 
perception of quality sleep scale, and the visual analog anxiety scale.  Descriptive 
statistics, point biserial correlations and forward elimination logistic regression were 
used in data analysis. 
 The results of the study showed that prolonged mechanically ventilated 
patients in the medical ICU have 80.8%, a significant and positive relationship 
between perception of illness, anxiety, co-morbidity, and severity of illness and 
prolonged mechanical ventilation (PMV) (rbp =.402; rbp = .512; rbp = .352; rbp = .629, by 
p < .05).  Perception of quality sleep had a significant and negative relationship with 
PMV (rbp = -.261, p < .05), but age and PMV were not related (rbp = .160, p > .05).  
Finally, severity of illness and anxiety could predict PMV, accounting for 79.5% of the 
variance (Negelkerke R2 = .795). 
 Based on these findings, it is recommended that severity of illness and 
anxiety be included in a nursing practice guideline to reduce the length of mechanical 
ventilation for critically ill medical patients. 

KEY WORDS: CRITICALLY ILL MEDICAL PATIEN/ SEVERITY OF ILLNESS/   
                          ANXIETY/ PROLONGED MECHANICAL VENTILATION 
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 1 
 

 

 

 
   

   

 (Esteban, 2002)  

  

   (        

 , 2546)  

    

 96   252,577  

. . 2000  605,898   . . 2020 (Zilberberg, Wit, Pirone, & Shorr, 

2008)   . .2551 

 (ICU , RCU  CCU) 

 96  235   

 275   85.45 (  

) 

  (Goligher  & Ferguson, 2009)  

 

   

  

  (Prolonged mechanical ventilation)  

 96  (Zilberberg et. al., 2008) 

  

 (Carbery, 2008) 

  Levi
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 (2008)    

  

  

 (Ventilator-associated pneumonia)  (Barotrauma) 

 (Hemodynamic imbalance)  (Tracheal 

damage)  

  (Carbery, 2008; Chang, 2006) 

   

    

  (Blackwood, 2000) 

  

   

 (Bigatello et al., 2007)  

  

  

Bigatello  (2007)

   

 Cox    

 (Cox, Carson, Lindquist, Olsen, Govert,  & 

Chelluri,  2007) 

  

 

           

  

 

 

   

   

  (Antonovsky, 1982)  

Copyright by Mahidol University



                                                                                                       . . ( )  / 3 

   

 (Esteban, 2002)   

  (Rotondi et al., 2002) 

  

  (Jablonski, 1994) 

  

 (Wang, Zhang, Li, & Wang, 2008)  

 

 

          

  

   (  , 2548) 

 

 (South & Wistow, 1995)  

 

    (2544) 

 

      

 Yilan (2000) 

   

          

   

   (Epstein, 2002) 

 (  , 2543) 

   

 (  , 2541)  

           

   

 (Drouot, Cabello Ortho, & Brochard, 2008) 
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 (Seneff et al., 2000)   

(2548) 

  

 

 

  

 

  

  

 (Cook, Meade, & Perry, 2001;  , 2543) 

  Hundelson (1997)   

 

  

 

   

 

 (Gunzerath & Kenebel, 2000)    

 (Thomas & Thomas, 2003)  

         

  

 (Wong, Lopez-Nahas, & Molassiotis, 2001) 

 

  

 (Sympathetic nervous system)  

 (Anxiety syndrome) (Chlan, 1998)  McCane 

 Huether  
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 Noradrenaline  Adrenaline  (McCane & Huether, 1994) 

  

     

-adrenoceptors   1   2 adrenoceptors 

  

(Bronhospasm)    

  

 (Barnes, 1986; Goldie, Paterson, & Lulich, 1990) 

 (Blackwood, 2000) 

 

 Samuelson, Lundberg,    Fridlund  (2007) 

    

   

 

 

  

  

  

  

  

  (Delerme & Ray, 

2008; Elsolh & Ramadan, 2006) 

    

 (Delerme & Ray, 2008) 

 

  

 (Prospective)  4   

 (Nunn, Milledge,  &  Singaraya, 1979; Witek, 

Schachter, Dean, & Beck, 1985; Steiner, Mendoza, De Georgia, Schellinger, Holle, & Hacke, 
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1997; Zilberberg & Epstein, 1998)   

 (Leong & Tai, 2002; McLean, Mclntosh, Kung, Leung, & Byrick, 

1985; Tang, Hsu, Sin Fai Lam, & Pang, 2003)    

 (Rattanapanadda, 2003)  

  (r = -0.316) 

    ,  

    (2548) 

   44.7 

  

  

 

 

 

   

  

   

 (Hall, Groome, Streiner, & Rochon, 2005) 

 (Nielson & Wingett, 2004) 

    (2548)   3 

 81.6   

 

  

 (  ,  , Barbara Riegel  ,  

2551)  
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 (Huddleston, 1992)   

  

(Rattanapanadda, 2003) 

 

Afessa (1999)  

   

 

  

  

          

    

 

   

 

 

  

   

     

 

  

 

 

 
        1)   

    

  

         2)   
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       5.

 

        6. 

 

7.   

    

  

 

 
         

(Roy's adaptation model) (Roy & Andrews, 1999)   

   

  

Copyright by Mahidol University



                                                                                                       . . ( )  / 9 

     

    

           

        

 (Roy & Andrews, 1999)  

  

     

          

  

          

   

    

     

   

 (Oxygenation)  

   

     

 

  

 

 

 

  

  

 (Roy & Andrews, 1999) 

   

     

   

 (Arterial Blood Gas) 
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  . . 2552 

 

 
                  

  

 

           

 

  (2548)   

   

  

 Synder-Halpern  Verran (Synder-Halpern & Verran, 1987) 

       

    

 (Visual Analog Scale – Anxiety: VAS-A)  Vogelsang 

(Vogelsang, 1988 cited in Garberson, 1991) 

       . .  

. .  

    

 The Charlson Co-morbidity Index    

 19    (Myocardial infarction) 

 (Congestive heart failure)  (Peripheral vascular disease) 

 (Cerebrovascular disease)  (Dementia)  

(Chronic pulmonary disease)  (Connective tissue disease) 

 (Ulcer disease)  (Mild liver disease)  (Diabetes mellitus) 
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 (Hemiplegia)  (Moderate to severe renal 

disease)  (Diabetes with end-organ damage)  

(Any tumor)  (Leukemia)  (Lymphoma) 

 (Moderate to severe liver disease)  

(Metastatic solid tumor)  (AIDS) (Hall, Groome, Streiner & Rochon, 2006) 

   

 24  

  -    

 The Acute Physiology and Chronic Health Evaluation II (APACHE II) 

 Knaus  (Knaus et al., 1985)  

   

 96  (Zilberberg et al., 2008)  

    

96  

 

 
 1.   

 

 2.   
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 2 
 

 
 

          

   

   

1.  

  1.1  

 1.2  

  -  

  -  

  -  

2.  (Roy) 

 2.1  

 2.2   

 2.3  

   2.3.1   

 2.3.2  

  -   

   -   

   -   

   -   

   -   

   -   

3.  
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1.  
  1.1  
     

   

 (Civetta, Taylor, & Kirby, 1997)  

   

   

  

(  , 2551)   (Hypoxemia)   PaO2  60 

mmHg   

(Hypercapnia)   PaCO2  50 mmHg  2   pH 

 7.3 (Lee & Slutsky, 2005)  

   

 

  . . 1996 – 2002  284  314 

 100,000   21  7  

  (Carson et al., 2006)  Needham 

 (2005)    80  

. . 2026  . . 2000  

 (Goligher  & Ferguson, 2009)  

     

  

 489  . . 2550 (  ) 

 90  

 1.2  
  (Mechanical ventilation) 

  

  

 (Curtis, 2002)  
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  (  , 2551) 

  
  4  (Esteban 

et al., 2000) 

 1.  (Acute 

exacerbation chronic respiratory failure)  

  (Infection)  (Broncho spasm)  (Heart 

failure)  

 2.  (Coma) 

  (Hepaticencephalopathy, cerebral 

hemorrhage)  

 3.  (Neuromuscular disease) 

 

   

 4.  (Acute respiratory failure) 

  

 

 4.1   (Acute respiratory distress 

syndrome: ARDS)  the American-European consensus 

conference (Bernard et al., 1994) 

 4.2  (Postoperative state) 

  

 

 4.3  (Acute pulmonary edema/ 

congestive heart failure)   (Dyspnea) 

 (Bilateral alveolar infiltrates)  (Hypoxemia) 

 (Cardiac disease)  

 4.4   (Aspiration)  gastic 

contents  
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 4.5  (Pneumonia) 

   

 

  4.6  (Sepsis/ Septic shock) 

 ACCP/SCCM Consensus Conference Definition for sepsis and organ failure 

 4.7  (Trauma) 

    

  
  

  

 

  

 (Mode of mechanical ventilation) 

  7  (  

, 2545) 

 1). Continuous mandatory ventilation (CMV) (  , 

2545;  Maclntyre & Branson, 2001)  CMV  

 (Volume or pressure)  (Respiratory rate) 

 (Full support)  

 (Severe hypoxia)  

  (Synchronization) 

  CMV  (Basic 

mode)  

  CMV 

 2   (Volume control ventilation) 

 (Pressure control ventilation)  

 2). Intermittent mandatory ventilation (IMV)(Urden, Stacy, & 

Lough, 2002; Tobin, 2001)      

(  volume  pressure)  

  (Spontaneous breathing) 
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 (IMV rate)  IMV 

   IMV rate 

 CMV  IMV rate  

 

 (Weaning from mechanical ventilation)  

 3). Continuous positive airway pressure (CPAP) (  

, 2545)  (Positive pressure) 

  

 (Zero rate) 

 (Intact respiratory drive) 

  CPAP  Inspiratory work of 

breathing  CPAP (PEEP)  (Alveolar 

recruitment)   PEEP   

Expiratory flow resistance    CPAP 

 Shunt  Expiratory 

flow resistance  CO2   CPAP 

 (5-8 )  Work of breathing 

  

(Weaning from mechanical ventilation)  

 4). Pressure support ventilation (PSV) (Maclntyre & Branson, 2001) 

 (Inspiratory pressure 

support)     

PS V  (Intract respiratory drive) 

  Inspiratory pressure support (IPS) 

  Work of breathing (WOB)   IPS 

 WOB   PSV 

  Lung mechanics 

  IPS 

  Tidal volume   Mechanoreceptors  Chemo-receptors 

 Tidal volume 
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 IPS   (RC center)  RC 

center  

   IPS 

   PSV 

 (IPS)   (Respiratory rate) 

  PSV  

     IPS  

  

 5). Inverse ratio ventilation (IRV) (Maclntyre & Branson, 2001)  

 CMV  

 IRV  Volume control-inverse ratio ventilation (VC-IRV)  Pressure 

control-inverse ratio ventilation (PC-IRV)  Inverse ratio ventilation 

   ARDS  

 Mean airway pressure (MAP)  

 6). Airway pressure release ventilation (APRV) (  , 

2545)  ET-tube  Continuous flow CPAP  CPAP  

 Hypoxia  Oxygenation   

PaCO2  Releasing valve  Control 

ventilation  Pressure control 

ventilation 

 7). Proportional assist  ventilation (PAV) (  , 2545) 

 Pressure support ventilation  

 Intract respiratory drive  

 (Inspiratory pressure support, IPS)  IPS 

  PSV  PAV  IPS   
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 1).  
    

  

 (Aldrich & Prezant, 1994)  

     (     

, 2541)  

 

 

   (Cardiac dysrhythemia) 

 (Myocardial ischemia)  (Frazier, 2008) 

    

(Barotrauma)   50 

 (Frazier, 2008) 

    

 

  

  “Tension pneumothorax”   

   

  

    

(Noll, 1993)  (Hudak, Gallo, & Brnz, 

1994)   

  

   

  

  

   28 
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  3-4  

(Putensen, Wrigge, & Hering, 2006) 

    

   

    (Antidiuretic hormone)  (Aldosterone) 

 (Hudak et al., 1994) 

  

    

  12 - 63  (    

, 2541)  

   

  

  

(Volpe, Adams, Amato, & Marini, 2008) 

    

 

    

   (Oxygen toxicity) 

 50  

 24  (     ,  2541) 

  

  

 

    

      

  (Aldrich & Prezant, 1994) 
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-   ( Flynn & Bruce, 1993)  

 -   (Respiratory acidosis) 

  

   

   

   

      

  

 

 -  (Respiratory alkalosis) 

  

   

   

    

 2).  
   

  

  

   

 (  , 2533)  

  Gries  Fernsler (Gries & Fernsler, 1988) 

 

  

    

   (  , 2541) 

  

  Taylor (Taylor, 1994) 
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   (Flynn & Burce, 1993)  

  

  Robert (Robert, 1986  

 , 2536)  3  

 -  (Primary anxiety) 

   

   

  Bergbom – Engberg  Halijamae (Bergbom – Engberg & 

Halijamae, 1988)  

  158   45 

    

 Jablonsky (Jablonski, 1995) 

 12     

  

  

 -  

   

   

  (   , 2536) 

  

  (   , 2543) 

  (Jhonson & Sexton, 1990) 

 (Clark, 1993)  

  

    (2543) 
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 - 

  

 (   , 2536)  

  (Flynn & 

Bruce, 1993)  

 (Jhonson & Sexton, 1990)    

  Flynn  Bruce (Flynn & Bruce, 1993)  

 

  

   
   

 (  , 2543) 

 

   

 (Thelan, Davie, & Urden, 1990)  

 

   2 

     

  

 

 (Hudk et al., 1994)  

  

    

 (Noll, 1993)  
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2.  (Roy) 
 2.1  (Prolonged mechanical ventilation) 
  

   (MacIntyre et al., 2005) 

 

 (Prolonged mechanical ventilation)   24   

72    96    29  (Choi, Tasota, & Hofman, 2008) 

 

  (The center for Medicare and 

Medicaid Service (CMS) Diagnosis Relate Group (DRG)   96  (MacIntyre et al., 

2005)  . . 1989  the National Association of Medical Directors of Respiratory Care 

  21 

 (Tracheostomy)  

 (Griffiths, Barber, Morgan, & Young, 2005) 

  . . 1998  

  10  (Esteban et al., 2002) 

 3  4  (Kahn et al., 2006)  

   96  

  39 

 

 (Sepsis) 

 (ARDS) 

 (Zilberberg, Wit, Pirone, & Shorr, 2008)   

  
   96  (Zilberbrrg, Luippold, 

Sulsky, & Shorr, 2008)   
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 (Carbery, 2008)  

   

  (Levine et al., 2008) 

 18-69 

  

 2-3   18  

  

   

  (Prolonged mechanical ventilation) 

  

(Ventilator-associated pneumonia)  (Barotrauma)  

(Hemodynamic imbalance)  (Tracheal 

damage)  

 (Chang, 2006; Carbery, 2008) 

   

     

  

 (Blackwood, 2000) 

   

   (Bigatello et al., 

2007)  

 

  

  

 383   

 

 (Stauffer, Fayter, Graves, Comb, Lynch, & Goebel, 1993) 

 817    

 (Chelluri et al., 
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2004) 

 162    50 

 1  (Stoller, Xu, Mascha, & Rice, 2003) 

   

        

  

 (Blackwood, 2000) 

 2.2  (Roy) 
 

 . . 1964   .   (Prof. Dr. Callista Roy) 

   (System 

Theory)   (Subsystem)  

 

  Helson (Helson' s adaptation 

theory)   

  (Homeostasis) 

 (Steady state)  

 (Stressors)   (Interaction)  

 (Roy) 

  The Adaptation Model  The Roy 

Adaptation Model  

  . . 1968  

  

 “   

   

” (Roy & Andrews, 

1997: 42)  (Roy)    

    

  (Roy & Andrews, 1999)  

 (Input)    (Stimuli)  
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(Adaptation level)  (Control process)  

(Coping process)  (Outputs )  (Responses) 

 (Feedback process)  

 

 

  

  

 

 

 

 

 

 

 

 1  

 

 (Roy)    

 (Roy & Andrews, 1999) 

  

  3    

 

 1.  (Focal Stimuli) 
 

  

   

 2.   (Contextual Stimuli) 
   

   

 

  

 
  -  

  -  

    

 
   -  

   -  

 
   -  

   -  

   -  

   -   

      

 
   -  

     

   -  

     
 

 

Copyright by Mahidol University



                                                                                                        . . ( ) / 29 

  3.  (Residual Stimuli) 
 

     

     

  

  (Adaptation level) 

 (Roy & Andrews, 1999) 

 

  (Roy) 

 3  

  1.  (Integrated level of adaptation) 
  

  

 

  

 2.  (Compensatory level of adaptation) 
   

 (Integrated process)   

  

    

  

  

 

 3.  (Compromised level 
adaptation)  

   

 

  

Copyright by Mahidol University



                                                                                                                                          / 30 

  

 

  

  

 

  

  

  

 (Strengths)  

 

   (Roy)  “

  

” (Roy & Andrew, 1999: 44) 

 2   

 1.  (Regulator mechanism)  (Roy) 

 

  

(Neural)  (Chemical)  (Endocrine) 

  (Sense) 

   (Channels) 

 (Automatic and unconscious response) 

 (Perception)  

 2.  (Cognator mechanism)  (Roy) 

  (Cognitive emotive)  

  

(Outcome)  4   

 1).  (Physiological mode)  (Roy & 

Andrew, 1999)   (Integrity) 
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 5    

      5 

 

 4     

   4  Mediating 

regulator  

  

 

      

  

 1.1  (Oxygenation) 

   

    

  

 (Arterial Blood Gas) 

    

 

  

  (Roy & Andrews, 1999) 

 1.2  (Nutrition)  

   

  

    

      

   

 

 1.3  (Elimination) 
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 1.4  

 

   

     

      

   

 1.5   (Protection) 
 6     

  

   

 

  

  

 

  

     

 

     

 1.6  (Sense) 
    

    

 1.7  (Fluid and electrolyte) 
    

    

   

 1.8  (Neurological function) 
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 1.9  (Endocrine function) 
     

    

           

 

 2).  (Self-concept mode) 
     

 

 (Roy & Andrews, 1999)  

  

(Psychic integrity)    

 (Physical self)    

 (Personal self)   

  

 3).  (Role function mode) 
   

  

 

   

   

 

 4).  (Interdependence mode) 
 

  

  

  4  

 

   (Roy) 
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   (Roy) 

 3     

 

   

 

    

  2  

  4    

   

  (Roy)  

 (Roy)  

  Henneman (Henneman, 1989)  

  

   

   

    

   Wunderlich (Wunderlich, 2003) 

  

 (Roy) 

 

  (Roy) 

   (Roy) 
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 2.3  
  

 

 

 

 

   

 

 (Roy & Andrews, 1999)  

    

     

  

(Arterial Blood Gas)  

    

  

   

  

  (Roy Adaptation Model) 

 

 (Roy & Andrews, 1999)  

 2.3.1  

  

 
 

 
 2.3.2  
  
  (Perception)  
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  (Wehmeier, 2000) 

 

  

   (King, 1981) 

 (Brunners & 

Suddarth, 1988) 

 

 

 Almeida (1996)  

 

 

 Timmerch (1997) 

 

  

 Stein  Yu (1999) 

 

    

  

 

  

  

 

  

   (Antonovsky, 1982) 
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  (Kozier, Erb, & Bufalino, 1989)  

 

   

 

 

 (Wehmeier, 2000)  

  

  

   

 

  

 

    (2548) 

   

 

      

  (2551)   

     

  

  Hyun-Soo (1993)  

  96 
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  Scharlo  (2000) 

 69  

   

    Hill, Dzidzic, 

Thomas, Baker  Crolt (2007) 

  Lerdal, Celius  Moum 

(2009)   

   

  
 

 

  

 

 1.   (Symptom Distress Scale: SDS) (McCorkle, 

1987 cited in Taylor, 1994)  

 13   

 

 2.  (  , 2549) 

 3     

 3.  

(  , 2548)  (Linear analog scale) 

 0-10   

 4       

  .90 
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 (2548) 

 

  0 – 10  

 0     

 1-3    

 4-7    

 8-10    

  
  

   (  , 

2548) 

  

  

 Polysomnography 

  (Electroencephalogram: EEG) 

 (Electrooculogram: EOG)  

(Electromyogram: EMG) (Taylor, Lillis, & Lemone, 1993)  2 

 (Potter & Perry, 1995; Reimer, 1997) 

 1.  (Non rapid eye 

movement: NREM  Orthodox  Synechonished Sleep)  

Reticular activating system   90  

 4  

 -  1  

    

 2-3  

  -  2   10-20  

   

  

Copyright by Mahidol University



                                                                                                                                          / 40 

 -  3  

    

 15-30  

 -  4   

   

  15-30  

 2.  (Rapid eye movement: 

REM  Parodoxical sleep)  (REM) 

   

 50-90    

   

  

 REM  20   6-7 

 4-5   90-100  

(Tayor et al., 1993)  3  4  

 REM    1, 2, 

3,  4  NREM  3, 2  NREM  REM 

 2  NREM  1  

 

  
 -  

 

  (Dinges et al., 1994; Boyum et 

al., 1996; Ozturk et al., 1999)  Bryant, Trinder  Curtis (Bryant, 

Trinder, & Curtis, 2004)  

 (Cytokine)  

 -  

 24 

 (Hypercapnic)  

(Hypoxic) (Cooper & Phillips, 1982; Schiffman et al., 1983; White et al., 1983) 
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 Chen  Tony (Chen & Tony, 1989)  

 30   

 -  

    

     

(Durmer & Dinges, 2005)  7  

  

(Mullaney et al., 1983)  (Dellirium) 

 (Ely et al., 2001) 

 (Ely et al., 2004) 

  

   

 

  

  

  

  (2548) 

 

  

  
 

  (  , 2543; 

 , 2546; Richardson, 1997; Synder-Halpern & Verran, 1987)  

 -   (St. Mary' 

Hospital Sleep Questionnair: SMH Sleep Questionnaire) 

  14  

  4     
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 -   Verran  Synder Halpern (Verran & 

Synder Halpern: VSH Sleep Scale)  

 100   

  

    

 

 -  (Sleep diaries) 

  

    

     

 

   

    

  

 

 Verran  Synder Halpern (Verran & Synder Halpern: VSH Sleep Scale) 

  

 

  (Anxiety) 
 

   

 

  Hundelson (1977)   

  

   

  

  

  

 (Gunzerath & Kenebel, 2000) 
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 (Thomas & Thomas, 

2003)  

 (Wong 

et al., 2001)  

 

 (Sympatetic nervous system) 

  (Anxiety 

syndrome) (Chlan, 1998)  McCane  Huether (1994)  

  Noradrenaline  

Adrenaline  

    

   -adrenoceptors   1 

  2 adrenoceptors  

 (Bronhospasm)  (Barnes, 1986; Goldie, Paterson, & 

Lulich, 1990)    

  

   

(Blackwood, 2000) 

  

 Spiellberger (Spiellberger State Anxiety Inventory: SAI) 

 (Visual Analog Scale – Anxiety: VAS-A) 

 (Visual 

Analog Scale – Anxiety: VAS-A) 

     

 (Chlan, 2004)  VAS-A 

 (Cline et al., 1992) 

 (Knebel 

et  al., 1994)  

  (Visual Analog Scale – Anxiety: VAS-A) 

 (Rating)   (Integration theory) 
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 (Cognitive process of judyment) 

(Anderson, 1991)  2   (Integration) 

 (Vauation) VAS-A 

   

   100 

   “ ”  “

” (Cline et  al., 1992)  

 

  

 

  

  
 

  
   25 

 (Anonymous, 2001)  

 65  12.4  . . 2000  19.6  . . 2030 

(Nielson & Wingett, 2004) 

 

     

(2548)   

 44.7 

 

  

 

  

     

  

  ( El Solh & Ramadan, 2006; Delerme & Ray, 
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2008)   

  (Delerme & Ray, 2008) 

    

 

  (Cilia)   

(Christiansen & Grzybowski, 1993) 

  (William & Hopper, 

1998; Delerme & Ray, 2008)  

  

 ( Chelluri et al., 2004; Delerme & Ray, 2008)  

   4  

 (Prospective)  

  (Nunn, 

Milledge, & Singaraya, 1979; Witek, Schachter, Dean, & Beck, 1985; Steiner, Mendoza, De 

Georgia, Schellinger, Holle, & Hacke, 1997; Zilberberg & Epstein, 1998)  1 

 (McLean, Mclntosh, Kung, 

Leung, & Byrick, 1985)     

(Rattanapanadda, 2003)  

 (r = -0.316, p < 0.01)  

   

 

       

 

  (Co-morbidity) 
 

 

   (Esklund, 1999) 
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 (Hall, Groome, Streiner, & Rochon, 2005)  

  (Nielson & Wingett, 2004) 

     (2548) 

  

 3  81.6  

   

  

  1  

 

 (  

 , 2551)  The 

Cumulative Illness Rating Scale : CIRS, The Kaplan-Feinstein Classification : KFC, The Index of 

Co-existent Disease : ICED   The Carlson Co-morbidity Index : CCI (Hall, Groome, Streiner 

& Rochon, 2006)  Carlson Co-

morbidity Index  

 (Needham et al., 2005) 

 19   1, 2, 3  6  4 

  

 1).  1   

(Myocardial infarction)  (Congestive heart failure) 

 (Peripheral vascular disease)  (Cerebovascular disease) 

 (Dementia)  (Cronic pulmonary disease) 

 (Connective tisure disease)  (Ulcer disease)  (Mild liver 

disease)  (Diabetes Mellitus)   

   2).  2    

(Hemiplegia)  (Moderate to severe renal disease) 
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 (Diabetes with end-organ damage)  (Any tumor) 

 (Leukemia)  (Lymphoma) 

 3).  3   

 (Moderate to severe liver disese) 

 4).  6    

(Metastatic solid tumor)  (AIDS) 

  0 – 37  5  

     0      

  1 – 2      

  3 – 4    

   > 4      

  

  (Esklund, 1999) 

  

 

  (Severity) 
 

   

    

  (Huddleston, 1992) 

   

  

  the Simplified Acute Physiological Score (SAPS), the 

Mortality Prediction Model (MPM), the Acute Physiological and Chronic Health Evaluation 

(APACHE) (Carson & Bach, 2001)  

 the Acute Physiology and Chronic Health Evaluation II  (APACHE II) 

 Knaus  (Knaus et al., 1985)  
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  (Physiological assessment)   

 -   (Body temperature) 

  

 (Hypothalamus)  36-37  

 0.5  

  0.5  (Smith, Duell, & Martin, 

2000)     

    1 

 10% (Wilkins, 1995) 

  

 

 -   (Mean arterial pressure) 

 (Systolic pressure)  100-140  

 (Diastolic pressure)   60-90  

  (Smith et  al., 2000) 

 70-90  

 

  

  

 -  (Heart rate)  72- 80 (Civetta, 

Taylor & Kirby, 1997)   (Hypoxia)  

  

  (Heart failure)  

(Hemorrhage)  (Shock) (Smith et al., 2000) 

  

  

 -   (Respiratory rate)  

12-24     

     (Smith et  al., 2000) 
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 -   (Arterial oxygen pressure: PaO2) 

PaO2  FiO2  0.5 

 PaO2  70  

 (Smith et al., 2000) 

 -   –  (Acid base balance)  pH  

pH  7.35-7.45 (Porth, 1994)  pH 

 

 (Polaski & Tatro, 1996)  pH 

 -

 

 -   (Serum sodium) 

  

  (Osmotic pressure) 

  135-

145  (Porth, 1994) 

  (William & Hopper, 1998) 

 

 

 -   (Serum potassium) 

  (Homeostasis) 

 (Smooth muscle)  (Skeletal muscle)   

 (Arrythmia) (William & Hopper, 

1998)  

 

  3.5-4.5 

 (Porth, 1994) 
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 -   (Serum creatinine)              

 0.6 - 1.3 (Porth, 1994)  

  

(Beare & Myers, 1994) 

 (Skeletal muscle)  

 

 -   (Hematocrit) 

 12 -

16   35 - 45% (Porth, 1994) 

 

 (Knebel, 1991) 

 -   (White blood cell) 

  5,000-10,000 

 (Porth, 1994) 

 (William & Hopper, 1998) 

 

  

 -  (Level of consciousness) 

 Glasgow Coma Scale   

  (Knaus  et al., 1985) 

 

  (Secretion)  

 (Scanlan, 1995) 

  

  

  Afessa  (1999) 

 APACHE II   

  APACHE II 

 

 (Tang, Hsu, Sin Fai Lan, & Pang, 2003) 
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3.  
 

   

 

  (Roy) 
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 3 
 

 

 

   

    

   

 
 

 
   

   

  

 –  2552 

   

(Convenience Sampling)  

 1.  18   

 2.  2  

 3.   Glasgow Coma Scale  > 8  

 4.  

 5.  

  Thorndike (1987 cited in Prescott, 

1987)  

        n        10 k + 50    (n = , k = ) 

    n         (10 × 7) + 50  120  

 

 
     

 1  2  12   8  
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 8   

 1  2  16   8   

2   

   

   

  1:2  

   90 

 

 

 
   6   

 

  1  

       

   

 

  

  2  

  

 19  1, 2, 3  6 

 (Needham et al., 2005) 

 1).  1    

(Myocardial infarction)  (Congestive heart failure) 

 (Peripheral vascular disease)  (Cerebovascular disease) 

 (Dementia)  (Chronic pulmonary disease) 

 (Connective tissue disease)  (Ulcer disease)  (Mild liver 

disease)  (Diabetes Mellitus)  

 2).  2    

(Hemiplegia)  (Moderate to severe renal disease) 
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 (Diabetes with end-organ damage)  (Any tumor) 

 (Leukemia)  (Lymphoma) 

 3).  3   

 (Moderate to severe liver disease) 

 4).  6    

(Metastatic solid tumor)  (AIDS) 

          0 – 37  5  (Needham et al., 

2005) 

     0      

  1 – 2      

  3 – 4    

   > 4      

  3   the Acute 

Physiology and Chronic Health Evaluation II  (APACHE II)  Knaus  (Knaus 

et al., 1985)   24 

  

 3    

  0 - 70  

  4  (Chittock, 

et al., 2004) 

         < 18    

       18 – 24   

      25 – 31  

       > 31    

  4  

  (2548) 

 

   0 – 10  
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 0      

 1-3     

 4-7     

 8-10   

  5   

 Synder-Halpern  Verran (Synder-Halpern & Verran, 1987) 

 8   100 

 

 

  

    

 0 – 10 

  

 

 

  0     

 1-3    

 4-7    

 8-10   

  6  (Visual Analog Anxiety Scale) 
 Vogelsang (Vogelsang, 1988 cited in Garberson, 

1991)   

   (Chlan, 

2004)  (Visual Analog Scale – Anxiety: VAS-A) 

 (Rating)  100 

  0  100   (0 ) 

  

  (100 )   

 (Clark, Fontaine, & Simpson, 1994) 

 

Copyright by Mahidol University



                                                                                                                                                    / 56 

 

 0 - 40    

 41 – 60   

 61 – 80    

 81 – 100   

  

 
   (Charlson 

co-morbidity index)  (APACHE II) 

 (Numeric rating scale)  

 (Visual analog anxiety scale)  

  (Content 

validity)  (Trial) 

 20   

 6.6  

  (Reliability)  (  , 2550) 

 1.  (Equivalence) 
 

 10   

 2  (Pearson Product 

moment Correlation Coefficient)  

 0.80  (Polit & Beck, 2008)  

 -  (Reliability)  .99 

 -  (Reliability)  .98 

  2.  (Stability) 
 (Numeric rating scale)  

 (Visual analog anxiety scale)  2  30 

 

 (Pearson Product moment Correlation Coefficient) 

  0.80  (Polit & Beck, 2008) 
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  -   .98 

 -  .99 

 -  .95 

 

 
   

  

   

 1.   

   

  

 

 2.     

   

   

   

 3.   7.00 – 15.00 .    

     

 

 4. 

  

 5.  

 

  

 5.1  
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 5.2 

  

 5.3  

  

  

  

  

 6.  

 6.1  2 

 

 6.2 

  

 

 6.3  

 

  

 6.4 

 

   

 6.5 

   

 

 6.6  96  

   

 7.  
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  (X)   (/) 

  3   

 (Chlan, 2004)  5-10  

 20   

 6.6  
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          Statistic Package for the Social Science 

for Windows (SPSS – FW) version 11.5 

 .05  

 1.  

  

 2.    

      

  

 3.  

     

 (Point biserial correlation)  

                (rbp)                

   .80 – 1.00     

   .60 - .79      

   .40 - .59      

   .20 - .39      

   .00 - .19      

 4.   

     

  (Forward elimination 

method Logistic Regression Analysis) 
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 4 
 

 

 
  (Correlational Predictive Research) 

   

     

 

   

     . . 2552  120  

 4  

  1  

  2   

     

  3   

     

 

  4  
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 1  

 1  (n = 120)  

 
 

 
    

    
 

     

     

 
     

     

 ( ) 

    18 – 45 

    46 – 65 

      > 65  

 

 

 

 

 

 
     

     

     

     

120 
97 

23 

120 
65 

55 

120 
29 

31 

60 

 

 

 

 

 

120 
75 

18 

23 

4 

100 
80.8 

19.2 

100.0 
54.2 

45.8 

100 
24.2 

25.8 

50.0 

 

 

 

 

 

100 
62.5 

15.0 

19.2 

3.3 

 

 

 

97 
52 

45 

97 
21 

23 

53 

 

 

 

 

 

97 
61 

14 

18 

4 

 

 

 

100.0 
53.6 

46.4 

100.0 
21.6 

23.7 

54.7 

 

 

 

 

 
100.0 
62.9 

14.4 

18.6 

4.1 

 

 

 

23 
13 

10 

23 
8 

8 

7 

 

 

 

 

 
23 
14 

4 

5 

0 

 

 

 

100.0 
56.5 

43.5 

100.0 
34.8 

34.8 

30.4 

 

 

 

 

 
100.0 
60.9 

17.4 

21.7 

0 

 
 

   18 - 90,    Mean   60.2,    S.D.  18.1 

                                   18 - 90,    Mean   61.7,    S.D.  18.6 

                                                   28 -78,   Mean   54.3,    S.D.  14.6  
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 1  (n = 120) ( ) 

  
    

    
 

     

             

    / /  

 
     

     

     

 
    /  

     

    /  

     

     

    /  

     /  

     

 
     

     1  

     2  

      3  

120 
22 

74 

24 

120 
118 

1 

1 

120 
46 

27 

9 

14 

3 

5 

11 

5 

120 
84 

22 

9 

5 

100.0 
18.3 

61.7 

20.0 

100.0 
98.4 

0.8 

0.8 

100.0 
38.3 

22.5 

7.5 

11.7 

2.5 

4.2 

9.1 

4.2 

100.0 
70 

18.3 

7.5 

4.2 

97 
20 

58 

19 

97 
95 

1 

1 

97 
41 

17 

7 

12 

2 

5 

9 

4 

97 
68 

18 

7 

4 

100.0 
20.6 

59.8 

19.6 

100.0 
98 

1 

1 

100.0 
42.2 

17.5 

7.2 

12.4 

2.1 

5.2 

9.3 

4.1 

100.0 
70.1 

18.6 

7.2 

4.1 

23 
2 

16 

5 

23 
23 

0 

0 

23 
5 

10 

2 

2 

1 

0 

2 

1 

23 
16 

4 

2 

1 

100.0 
8.7 

69.6 

21.7 

100.0 
100.0 

0.0 

0.0 

100.0 
21.7 

43.5 

8.7 

8.7 

4.4 

0 

8.7 

4.3 

100.0 
69.6 

17.4 

8.7 

4.3 
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 1  (n = 120) ( )

  
    

    
 

    

    1  

    2  

     3  

 
   Acute exacerbation of COPD 

   Coma 

   Neuromuscular disease 

   Acute respiratory failure 

          -Acute pulmonary   

           edema/CHF 

         -Aspiration 

          -Pneumonia 

          -Sepsis/septic shock 

 
     

      

120 
89 

20 

7 

4 

120 
 

8 

7 

6 

99 

34 

 

3 

24 

38 

120 
 

60 

60 

100.0 
74.2 

16.7 

5.8 

3.3 

100.0 
 

6.7 

5.8 

5.0 

82.5 

34.3 

 

3.1 

24.2 

38.4 

100.0 
 

50 

50 

97 
70 

17 

6 

4 

97 
 

5 

3 

6 

83 

20 

 

2 

23 

38 

97 
 

47 

50 

100 
72.2 

17.5 

6.2 

4.1 

100 
 

5.2 

3.1 

6.2 

85.5 

24.1 

 

2.4 

27.7 

45.8 

100 
 

48.5 

51.5 

23 
19 

3 

1 

0 

23 
 

3 

4 

0 

16 

14 

 

1 

1 

0 

23 
 

13 

10 

100.0 
82.6 

13.1 

4.3 

0.0 

100.0 
 

13.0 

17.4 

0.0 

69.6 

87.4 

 

6.3 

6.3 

0 

100.0 
 

56.5 

43.5 

 

 1 

 80.8  19.2 

 54.2  60.2   
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 61.7   54.3   

  62.5  

 61.7  98.4 

 38.3  70 

  74.2  

  82.5  (Acute 

respiratory failure) 

 Sepsis  Septic shock  45.8  

 Acute pulmonary edema  

Congestive heart failure  87.4 

 50 

  51.5 

43.5 
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 2    
     

 2    
    (n = 120) 

 

 
 

 

 

 
Mean    

 
Mean  

 
Mean  

1.

 

 

2.

 

 

3.

 

 

4.  

 

 

5.

 

0-10 

 

 

 

 

0-10 

 

 

 

0-

100 

 

0-37 

 

 

0-71 

3-10 

 

 

 

 

2-10 

 

 

 

10-

100 

 

0-11 

 

 

7-36 

7 

 

 

 

 

6 

 

 

 

72 

 

 

4 

 

 

20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-10 

 

 

 

 

2-10 

 

 

 

10-

100 

 

0-11 

 

 

12-

36 

8 

 

 

 

 

6 

 

 

 

78 

 

 

4 

 

 

22 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-9 

 

 

 

 

4-8 

 

 

 

10-

80 

 

0-5 

 

 

7-22 

6 

 

 

 

 

7 

 

 

 

49 

 

 

2 

 

 

13 
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       2  

  7.3  

   8 

  

  6  

  5.9  

  

 6   7 

 

  79  

 78  

  49 

  3.8 

  

 4   

 2    

  20.4  

   22  

 

  13  
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 3   
     

 

 3   
     

  (Point biserial correlation) (n = 120)  

 1 2 3 4 5 6 7 
1.  

    

2.

 

3.  

4.  

5.  

6.   

    

7.  

    

1.000 

 

-.177 

 

.512** 

-.175 

.160 

.152 

 

.402** 

 

 

 

1.000 

 

-.284** 

-.049 

.027 

-.021 

 

-.261** 

 

 

 

 

1.000 

-.023 

.186* 

.276** 

 

.598** 

 

 

 

 

 

1.000 

.007 

.378** 

 

.160ns 

 

 

 

 

 

 

1.000 

.416** 

 

.352** 

 

 

 

 

 

 

 

1.000 

 

.629** 

 

 

 

 

 

 

 

 

 

 

1.000 

** p < .01, * p < .05,  ns = no statistical significance  p > .05 

  3  

 

 (rbp =.402, p  < .01) 

  (rbp = -.261, p < .01) 

 

 (rbp = .512, p < .01)  

 (rbp = .352, p  < .01) 
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 (rbp = .629, p  < .01) 

 (rbp = .160, p > .05) 

 

 4  
  

     

  (Forward elimination 

method Logistic Regression Analysis) 

 4 - 5 

   6  .16 - .63 

 (Multicollinearity)   (r) 

 .80 (Stevens, 1996)   .80 

 
 

 4  -2 Log Likelihood  (Cox & Snell R2 ) 
      

(Negelkerke R2 )  (p-value) 
 (n = 120) 

step  -2 Log 
Likelihood 

Cox & 
Snell R2 

Negelkerke 
R2 

p-value 

1 

2 

 

 

, 

 

63.100 

35.085 

.363 

.496 

.582 

.795 

.000 

.000 

       
   4  

 .05  

 .582 ( Negelkerke R2 = .582)  

 58.2 
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 .795 ( Negelkerke R2 = .795)  

 79.5  .05 

 5  (n = 120) 

 B S.E. Wald df p-value Exp(B) 
1.  

2.  

    Constant 

.481 

.104 

-13.832 

.124 

.026 

3.291 

14.953 

15.706 

17.668 

1 

1 

1 

.000 

.000 

.000 

1.618 

1.110 

 

   5   2    

 

 .05  Exp(B)  1 

 

 

 

 

                    =                    1 

                                                                                                                                   1 + e-w 

 

       w =    - 13.832 + 4.81 ( ) + 0 .104 ( ) 
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 5 
 

 

 

  (Correlational Predictive Research) 

 120     . . 2552 

    
        

 
  

80.8  19.2  

 54.2  18 – 90   60.2       

  ( 2545) 

   (2548) 

 

   57.1  53.7  

  Wang, Zhang, Li  Wang 

  60.2  (Wang, Zhang, Li, & 

Wang, 2008)    

 61.7   

 54.3     

 

 (Rattanapanadda, 2003) 

 98.4   61.7 

  62.5  

  38.3  

 70 

 74.2 
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 82.5  (Acute respiratory failure) 

 Sepsis  Septic shock      

 45.8 

 Acute pulmonary edema  Congestive heart failure 

 87.4  Esteban  (2002)  

  68.8  Acute respiratory 

failure   Girard  (2007) 

  sepsis 

  Pneumonia  Congestive heart failure  

  Sepsis 

 (The Irish Critical Care Trials Group, 2008) Septic shock 

 (Chen et al., 2007) 

  

 50  

 51.5 

43.5  Farina, Levati 

 Tognoni (1981)   

   

  Gomners  Bakker (2008) 

  

   Grama-

Aminobutyric Acid (GABA) 

 (Adrenergic neurotransmitter system) 

  

        

 1 
  

 

 (rbp = .402, p < .05) 
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(Esteban, 2002)  

  (Rotondi et al., 2002) 

  

  (Jablonski, 1994) 

  

 (Wang, Zhang, Li, & Wang, 2008) 

   

Lerdal, Celius  Moum (2009)  

    

   7.3 

  

 70  74.2 

 

  

   

   (Granberg – Axell et al., 

2001; Jablonski, 1994: McKinley et al., 2002) 

 

 

 2 
 

  
 (rbp = -.261, p < .05)  
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  (Drouot, Cabello Ortho, & Brochard, 

2008)  

  

 

 (Seneff et. al., 2000) 

  

 (Dinges et al., 1994; Boyum et al., 1996; Ozturk et al., 1999) 

 Bryant, Trinder  Curtis 

  (Cytokine) 

 (Bryant, Trinder, & Curtis, 2004)  

24

 (Hypercapnic)  

(Hypoxic) (Cooper & Phillips, 1982; Schiffman et al., 1983; White et al., 1983) 

 30  

(Chen & Tony, 1989)   

    

    (Durmer & Dinges, 

2005)  7   

 (Mullaney et al., 1983) 

 (Dellirium)  (Ely et al., 2001) 

 (Ely et al., 2004)  

 

         

  5.9    

 (2548)  

   (Jiewprasat, 2003) 
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  60  (Freedman, Kotzer, & 

Schwab, 1999; Hardin, 2009; Simini, 1999)  

 50  

 16.7 (  , 2548)  10.8 

(Jiewprasat, 2003)  

 (Pottes & Perry, 1995)   

 

  

 

 

 3 
  

          
 (rbp = .402, p < .05)  

 

  

     
-adrenoceptors   1   2 adrenoceptors 

  

(Bronhospasm)    

  

 (Barnes, 1986; Goldie, Paterson, & Lulich, 1990) 

 (Blackwood, 2000)  McCane  Huether 

(1994)   

 Noradrenaline  Adrenaline  
   

   

   (Cobbold, 

Ginsburg, & Paton, 1960)  (Blackwood, 
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          Logistic regression  
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  (Correlational Predictive research) 
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 Statistic Package for the Social Science for Windows 
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Logistic Regression Analysis) 
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EXTENDED SUMMARY 

Background and Significance of the Study   
 Prolonged mechanical ventilation refers to intubation and reception of 

mechanical ventilation that lasts over 96 hours (Zilberberg, Wit, & Pirone, 2008) 

which leads to weakness of respiratory muscles.  This is because mechanical 

ventilation is positive pressure that allows oxygen to flow through the respiratory 

tracts (Carbery, 2008).  Mechanical ventilations decreases work of respiratory 

muscles, resulting in weakness of muscles.  According to Levin et al. (2008), 

prolonged mechanical ventilation causes atrophy of respiratory muscle fibers, causing 

ineffectiveness of respiratory muscle work and increasing risk of complications such 

as ventilator associated pneumonia, barotrauma, hemodynamic imbalance, tracheal 

damage, peptic ulcer caused by stress, and oxygenation toxicity (Carbery, 2008; 

Chang, 2006).  In addition, prolonged mechanical ventilation affects psychological 

well-being of patients, making them suffer communication difficulty, discomfort, 

panic, loneliness, and anxiety, which result in lack of readiness for weaning 

(Blackwood, 2000) and an increase in the length of hospital stay and ICU days.  

Furthermore, various complications from prolonged mechanical ventilation increase 

loss of materials, increased workload of staffs, and increased medical expenses 

(Bigatello et al., 2007).  Therefore, the researcher was interested in investigating 
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factors which are associated with prolonged mechanical ventilation so that an effective 

nursing practice guideline can be devised in order to decrease or prevent prolonged 

mechanical ventilation. 

 In this study, factors influencing prolonged mechanical ventilation in 

medical ICU were severity of illness perception which referred to individuals’ feeling 

and understanding of bad situations caused by a disease that resulted in difficulty in 

daily living and undesirable effects on quality of life.  This is because severity of 

illness perception is a continuous cycle of transition and an important indicator which 

shows transition from being healthy to the opposite side.  If individuals perceive high 

severity of illness, their daily living and quality of life will be adversely affected 

(Antonovsky, 1982).  As for mechanically ventilated patients in the medical ICU, they 

suffer from diseases and side effects of the treatment.  In practice, most staff would 

describe their stages of disease or treatment to them which might directly or indirectly 

affect how they feel and perceive because patients’ perception depends on personal 

directed experience (Wehmeier, 2000).  Mechanically ventilated patients in the 

medical ICU have to deal with both physical and psychological illness, as well as 

difficulty in communication (Rotondi et. al., 2002).  Moreover, they have fear and 

uncertainty of life, and mechanically ventilated patients are likely to develop a 

hopeless perception of treatment (Jablonski, 1994), making them feel like not wanting 

to have any activity or try to breathe by themselves (Wang, Zhang, Li, & Wang, 

2008).  

 In addition, perception of quality of sleep is a factor that influences 

prolonged mechanical ventilation.  Patients’ quality of sleep is usually assessed by the 

patients themselves, and it could be seen as a screening method to diagnose  basic 

sleeping problems (Rakim, 2005).  When the patients have an illness, quality sleep is 

necessary for recovery (South & Wistow, 1995).  However, an extensive review of 

literature has shown that most patients in hospitals cannot sleep and their sleep has 

lower quality than that in a normal situation because there are many factors that 

disturb or disrupt their sleep (Lhampech, 2001).  Yilan (2000) has reported that elderly 

patients who were admitted in a general medicine department slept better when they 

were at home than when they were at the hospital because they were disturbed from 

many factors when they were at the hospital such as pain, noisily cough, and various 
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nursing care procedures.  Besides, bad and low quality of sleep affects the body’s 

immune system and respiratory system as well as perception processes (Drouot, 

Cabello Ortho, & Brochard, 2008), hence an effect on physical system functioning and 

communication, and prolonged ventilation.  Mechanical ventilation time is also found 

to be associated with more risks of complications (Seneff et. al., 2000).  

 Anxiety is another factor which has an influence on prolonged mechanical 

ventilation because mechanically ventilated patients are not familiar with the  

endotracheal tube, mechanical ventilation, and environmentally induced suffering 

(Chunpradit, 2000; Cook, Meade, & Perry, 2001), leading to effects on physical 

functions.  Hundelson (1977) has found that mechanical ventilation is an experience 

which leads to severe stress.  If stress has persisted for a long time without being 

properly managed, it can lead to psychological condition and slow down the recovery 

rate.  In addition, psychological distress affects communication capacity when the 

patients experience pain, discomfort, alteration of sleep pattern, which are mainly 

caused by stress and which mainly induce anxiety (Gunzerath & Kenebel, 2000).  

Furthermore, dyspnea, anxiety, panic, and pain are found to be positively associated 

with stress caused by mechanical ventilation (Thomas & Thomas, 2003), which, in 

turn, affects un-readiness for weaning from mechanical ventilation (Blackwood, 

2000). 

 Besides this, age is an important factor in mechanically ventilated patients 

because age affects lung functional alteration.  There are decreased flexibility of chest 

wall, weakness of respiratory muscles, and increased lung extension in the elderly 

patients; therefore, they must exert more inhalation force.  Also, elderly patients have 

decreased alveolar gas exchange, increased alveolar CO2 retention, increased difficulty 

exhalation, and increased air way resistance (Delerme & Ray, 2008; Elsolh & 

Ramadan, 2006).  In addition, there are cardiology functional alteration and decreased 

cardiac output which affect oxygen delivery and perfusion (Delerme & Ray, 2008). 

For these reasons, age is considered an important factor for mechanically ventilated 

patients.  Kiraticharernwong et al. (2005) has reported that 44.7% of respiratory failure 

patients requiring mechanical ventilation in general medical departments were elderly 

patients.  Thus, age is a factor which is seen as associated with respiratory failure and 

mechanical ventilation. 
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 Co-morbidity is a factor influencing mechanically ventilated patients, 

mortality rate, and prognosis.  This is because co-morbidities cause most medical ICU 

patients who have respiratory failure or hypoxia and have to rely on mechanical 

ventilation (Hall, Groome, Streiner, & Rochon, 2005).  Co-morbidities also affect 

physicians’ decision to treat these patients (Nielson & Wingett, 2004).  

Kiraticharernwong et al. (2005) have found that there were 81.6% of patients who had 

over three co-morbidities.  Such a finding has confirmed that co-morbidity is 

associated with respiratory failure and dependence on mechanical ventilation. 

 Severity of disease is another important factor in mechanically ventilated 

patients because physical illnesses such as trauma, hemodynamic disorder, chemical 

contamination, or infection have an effect on fluid balance, immune system, metabolic 

rate, and recovery (Huddleston, 1992).   In Thailand, there are very few studies that 

have been conducted on severity of disease and success of weaning from ventilation.  

Rattanapanadda (2003) has revealed that severity of disease could predict success of 

weaning from ventilation in both medical and surgical ICU.  In addition, Afessa 

(1999) has reported that there was lower APACHE II in successful weaning from 

ventilation patients than unsuccessful weaning from ventilation.  Therefore, severity of 

disease is believed to be associated with mechanical ventilation outcome. 

 As a registered nurse working in the ICU, the researcher has a view that  

prolonged mechanical ventilation is important.  The researcher would like to decrease 

the duration of ventilation and promote early weaning from mechanical ventilation in 

order to prevent and decrease complications experienced by ICU patients.  In addition, 

there is not a study about factors influencing prolonged ventilation in medical ICU 

patients.  Therefore, the researcher was interested in investigating factors influencing  

prolonged ventilation.  It was anticipated that the findings of this study could be used 

to develop a nursing practice guideline suitable for patients on mechanical ventilation 

so as to promote their readiness for weaning from mechanical ventilation and decrease 

their duration. 

 

Research Objectives 
 The present study was conducted with the following objectives: 
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 1. To study correlation between selected factors including severity of 

illness perception, quality of sleep perception, anxiety, age, co-morbidity, and severity 

of disease and prolonged ventilation in medical ICU patients. 

 2. To investigate influence of selected factors including severity of illness 

perception, quality of sleep perception, anxiety, age, co-morbidity, and severity of 

disease on prolonged ventilation in medical ICU patients. 

 

Conceptual Framework of the Study 
 In this study, Roy’s adaptation model was used as the conceptual 

framework to study physiological mode, oxygenation which caused respiratory failure, 

and the need to intubate and use mechanical ventilation to save life.  They affect the 

physiological oxygenation mode for oxygen perfusion process such as respiratory 

process and gas exchange process, which are basic life processes (Roy & Andrews, 

1999).  When patients respond to physiological changes, it affects patients’ adaptation 

for homeostasis which can be assessed through the respiratory rate, respiratory 

rhythms, breath sound, difficulty and ease of breathing, effectiveness of coughing, and 

gas exchange which is assessed by arterial blood gas, colors of skin and nail, and 

laboratory procedures.  If mechanically ventilated patients in the medical ICU have a 

good adaptation to the oxygenation physiological mode, they would have readiness for 

weaning and decrease the duration of mechanical ventilation.  However, if 

mechanically ventilated patients in the medical ICU have a bad adaptation to 

mechanical ventilation, they would not be ready for weaning and their mechanical 

ventilation would be prolonged.  

 

Research Methodology 
 Population: The population of the study was intubated and mechanically 

ventilated patients, both males and females, who were admitted in the medical ICU, 

CCU, and RCU at Siriraj Hospital and King Chulalongkorn Memorial Hospital 

between July and December 2009. 

 Sampling: The sample of the study was selected by means of purposive 

sampling based on the previously determined inclusion criteria: they were older than 
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18 years of age, were intubated and had been on mechanical ventilation for two days, 

were alert, had good communication capability, had the Glasgow Coma Scale score 

higher than 8 on the interview day, were cooperative with the treatment, and did not 

suffer from acute shock. 

 Sample size: The sample size of the study was calculated using the 

formula proposed by Thorndike (1987 cited in Prescott, 1987) as follows:  

              n        10k + 50    (n = sample size, k = number of  independence factors) 

  n         (10 × 7) + 50    

 n   = 120  

 Therefore, the sample size of the present study was 120. 

 

Research Instruments 
 The instruments used in data collection were the questionnaires consisting 

of six parts: 1) the demographic data questionnaire, 2) the co-morbidity assessment 

questionnaire, 3) APACHE II, 4) the severity of illness perception questionnaire, 5) 

the sleeping perception scale, and 6) the visual analog anxiety scale. 

 Part I: The demographic data questionnaire was designed to elicit data 

regarding gender, age, status, education, region, occupation, history of admission into 

the ICU, history of mechanical ventilation, cause of intubation and mechanical 

ventilation, duration of intubation and mechanical ventilation up to the interview day, 

number of days in the ICU up to the interview day, and use of sedatives while using 

mechanical ventilation.  

 Part II: The Carlson co-morbidity index was used to assess co-

morbidities of the study sample during their hospital admission.  The index contained 

19 items concerning different diseases and the scores ranged from 0 to 37 points 

following  

the severity of each disease.  The 5-point scale was used to give scores by the 

investigator as 1, 2, 3, or 6 points as follows: 

  No co-morbidity    =      0 point 

  Mild co-morbidity  =    1-2 points 

  Moderate co-morbidity  =    3-4 points  
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  Severe co-morbidity  =      > 4 points 

 Part III: The Acute Physiology and Chronic Health Evaluation II 

(APACHE II) was developed by Knaus et al. (1985). This widely accepted instrument 

was used to assess data of admitted ICU patients within the first 24 hours.  There were 

three assessment parts: physical being, age, and chronic illness.  The total scores 

ranged from 0 to 70 points, with high score associated with high mortality rate.  The 4-

point scale was as follows (Chittock et al., 2004):  

    Mild severity of illness   =      < 18      points  

  Moderate severity of illness  =   18 – 24     points 

  Severity of illness  =   25 – 31     points 

    Most severity of illness  =       > 31     points 

 Part IV: Severity of illness perception questionnaire was modified from 

the severity of illness perception questionnaire in postoperative breast cancer patients 

(Sumranrach, 2005).  The questionnaire was considered  suitable for the characteristics 

of intubated and mechanically ventilated patients.  This questionnaire was designed in 

a form of a rating scale, with the scores ranging from 0 to points as follows: 

 No severity of illness perception  =     0     point 

 Mild severity of illness perception   =   1-3    points 

 Moderate severity of illness perception   =   4-7    points 

 Most severity of illness perception   =   8-10  points 

 Part V: Quality of sleep perception questionnaire was modified from 

the Synder-Halpern & Verran sleeping questionnaire (Synder-Halpern & Verran, 

1987).  It was a numeric rating scale ranging from 0 to 10 points, and it was 

considered suitable for intubated and mechanically ventilated patients due to ease of 

use and understanding.  It also required a short time to respond.  The scoring was as 

follows:   

 Not enough sleep  =     0     point 

    Mild sleep  =    1-3   points 

 Moderate sleep   =    4-7   points 

 Most sleep  =    8-10 points 

  Part VI: Visual Analog Anxiety Scale was an instrument which was 

suitable for ICU patients due to ease of understanding.  It also required a short time to 
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answer, and it had less effects on patients’ feeling (Chlan, 2004).  This instrument was 

self-administered by the study sample.  It was a horizontal line 100 mm. in length with 

a positive or negative anchor statement at either end.  The left anchor statement was 

described as no anxiety at all (0 mm), while the right anchor statement was described 

as most severe anxiety (100 mm).  The sample was asked to mark a cross on the line to 

estimate their anxiety levels.  The scoring was as follows: 

 Mild anxiety  =     0 – 40    points   

 Moderate anxiety  =     41-60     points 

 Severe anxiety  =     61-80     points 

 Most severe anxiety   =     81 -100  points 

 

Research and Data Collection Methodology 
In this study, data collection was carried out by the researcher.  At first, an 

introduction letter from the Dean of the Faculty of Graduate studies, Mahidol 

University, was submitted to the Dean of the Faculty of Medicine, Siriraj Hospital and 

the Director of King Chulalongkorn Memorial Hospital to ask for permission to collect 

data as follows:  

  1. Data collection was performed every day from 7:00 a.m. to 3:00 p.m. 

on Monday, Wednesday, and Friday at Siriraj Hospital and on Sunday, Tuesday, 

Thursday, and Saturday at King Chulalongkorn Memorial Hospital.   

 2. The study sample was selected by means of purposive sampling, and the 

researcher met the prospective subjects on the second day after they were put on 

mechanical ventilation. 

 3. The severity of illness perception questionnaire, the quality of sleep 

perception scale, and the visual analog anxiety scale were self-administered by the 

study sample who indicated their perceptions in response to the questionnaire items.  

 4. Data for the demographic data questionnaire, the co-morbidity index, 

and the APACHE II were collected by the researcher from the subjects’ medical 

records.  

 5. The researcher followed up the mechanically ventilated subjects after 

they had been put on mechanical ventilation for 96 hours.  
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 6. The researcher rechecked the data collected with all instruments to 

ensure completeness before data analysis was conducted. 

 

Data Analysis 
 The completed data were analyzed by a computer program with the 

significance level set at p = .05 as follows: 

 1.  Demographic data were analyzed by means of frequency and 

percentage.  

 2. Independent factors such as severity of illness perception, quality of 

sleep perception, anxiety, age, co-morbidity, and severity of illness were analyzed in 

terms of mean scores. 

 3. The correlation between severity of illness perception, quality of sleep 

perception, anxiety, age, co-morbidity, and severity of illness and prolonged 

ventilation was analyzed by Point biserial correlation. 

 4. The influence of severity of illness perception, quality of sleep 

perception, anxiety, age, co-morbidity, severity of illness on prolonged mechanical 

ventilation was analyzed using the forward elimination  logistic regression analysis. 

 

Research Findings 
 The study findings showed that prolonged mechanically ventilated patients 

in the medical ICU have 80.8%, a severity of illness perception, anxiety, and co-

morbidity were significantly and positively related to prolonged mechanical 

ventilation (rbp = .402; rbp = .512; rbp = .352; and rbp = .629, p < .05).  On the other 

hand, quality of sleep perception was significantly and negatively related to prolonged 

mechanical ventilation (rbp = -.261, p < .05).  In addition, age and prolonged 

mechanical ventilation were not related (rbp = .160, p > .05).  When considering 

predictive power, it was found that severity of illness and anxiety could predict 

prolonged mechanical ventilation with statistical significance with 79.5% predictive 

power (Negelkerke R2  = .795), which could be explained with the logistic equation as 

follows: 
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 Probability (prolonged mechanical ventilation)           =              1 

                                                                                                   1 + e-w 

  

 When        W     =     -13.832 + 4.81 (Severity of illness) + 0.104 (Anxiety) 

 

Discussion and Conclusion 
 1. Severity of illness perception and prolonged mechanical ventilation 

were positively related with statistical significance (rbp=.402, p < .05), and severity of 

illness perception had a high level of influence on prolonged mechanical ventilation.  

Therefore, the hypothesis was accepted.  In general, patients who require mechanical 

ventilation are likely to suffer from abnormality in multiple organs (Esteban, 2002).  

Furthermore, they were unprepared for discomfort and difficulty in communication 

(Rontondi et al., 2002), fear, hopelessness, and uncertainty feeling (Jablonski, 1994).  

As a result, these patients do not want to have any movement or breathe by themselves 

(Wang, Zhang, Li, & Wang, 2008), and they are not able to wean from mechanical 

ventilation.  A similar finding was reported by Lerdal, Celius, & Moum (2009) who 

found that there were statistically significant relationship among severity of illness 

perception, quality of life, and prognosis.  In the present study, the result revealed that 

the subjects had a high level of perception of illness, with the mean score equal to 7.3.  

It was also discovered that about 70% of the subjects had never been admitted into the 

ICU and 74.2% had never required mechanical ventilation.  It can be said that the 

patients who require mechanical ventilation need not only high technology to save life, 

but they also need close and constant care from the healthcare team (Granberg-Axell 

et al., 2001; Jablonski, 1994; McKinley et al., 2002).  Therefore, perception of illness 

was important for medical critically ill and ventilated patients. 

 2. Quality of sleep perception was negatively related to prolonged 

mechanical ventilation with statistical significance (rbp = -.261, p < .05).  Therefore, 

the hypothesis was accepted.  Generally, inadequate sleep has an adverse effect on 

immune responses, respiratory functions, and perception (Drouot, Cabello Ortho, & 

Brochard, 2008), as well as communication and nursing intervention.  Moreover, 

prolonged mechanical ventilation is found to be related to high likelihood of 
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complications (Seneff et al., 2000).  Likewise, studies conducted by Dinges et al. 

(1994), Boyum et al. (1996), and Ozturk et al. (1999) have indicated that inadequate 

sleep is associated with a decrease in quantity of white blood cells.   Similarly, Bryant, 

Trinder, & Curtis (2004) have reported that patients who have inadequate sleep have a 

low level of cytokine.  Also, patients who sleep less than 24 hours have hypercapnic 

and hypoxic condition (Cooper & Phillips, 1982; Schiffman et al., 1983; White et al., 

1983), while those who sleep less than 30 hours tend to experience respiratory muscle 

weakness (Chen & Tony, 1989), decreased brain cognition, lack of concentration, 

memory loss, and a decrease in endurance and learning process (Durmer & Dinges, 

2005).  If patients suffer from a continuous period of inadequate sleep lasting more 

than seven days, they will develop inadequate perception and hallucination, even when 

they are healthy (Mullaney et al., 1983), and if they are critically ill patients, they will 

suffer from delirium (Ely et al., 2001), hence an increased length of ICU stay and 

mortality (Ely et al., 2004).  Therefore, promoting quality of sleep is important for 

medical critically ill patients who require mechanical ventilation.    

 3. Anxiety and prolonged mechanical ventilation were found to be 

positively related with statistical significance (rbp = .402, p < .05).  Consequently, the 

hypothesis was accepted.  This could be explained that anxiety has an effect on 

mechanical ventilation because the sympathetic nervous system will be stimulated, 

leading to bronchospasm, increased respiratory rate, and increased airway resistance 

(Barnes, 1986; Goldie, Paterson, & Lulich, 1990).  When the patients suffer from 

respiratory muscle weakness, they will experience inadequate gas exchange, hence 

lack of readiness for weaning and prolonged mechanical ventilation (Blackwood, 

2000).  In addition, increased anxiety leads to increased secretion of noradrenaline and 

adrenaline, hence vasoconstriction and hypoxemia (McCane & Huether, 1994).  

Physically, the patients will have increased heart rate, respiratory rate, and blood 

pressure to peripheral blood supply and gas exchange (Cobbold, Ginsburg, & Paton, 

1960).  As a consequence, they lack readiness for weaning and need to have prolonged 

mechanical ventilation.  In this study, the finding showed that the subjects had a high 

level of anxiety, with the mean score of 79.  This finding was consistent with the 

finding of Rotondi et al. (2002) who found that mechanically ventilated patients suffer 

from pain, fear, and anxiety.  Likewise, Hudeson (1997) was they had psychological 
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distress, because them can not to communication and separation from fammily. 

Therefore anxiety was influencing prolonged mechanical ventilated patients. 

 4. Age and prolonged mechanical ventilation were not related (rbp = -.160, 

p > .05).  Thus, the hypothesis was rejected.  This may be explained that prolonged 

mechanical ventilation is not caused by age alone, but there are other influencing 

factors (Rooij, Abu-Hanna, Levi, & Jonge, 2005).  The same result was reported in a 

study conducted with patients aged between 65 and 75 years old that age was not 

associated with the mortality rate (Celluri et al., 1993).  Likewise, Ely et al. (1999) 

found that there was no differences in patients who required mechanical ventilation 

who were younger than 75 and older than 75 years of age.  In addition, Tang et al. 

(2003) carried out a study with 365 patients requiring mechanical ventilation and 

found that age was not associated with mortality and treatment outcome of 

mechanically ventilated patients in critical care (Leong & Tai, 2002).  However, even 

if studies have shown that age was not related to mechanical ventilation, 

physiologically old age has an effect on lung mechanisms, respiratory muscle 

weakness, difficulty in breathing, and increased airway resistance (Delerme & Ray, 

2008; Elsolh & Ramadan, 2006).  In conclusion, even though age is associated with 

physiological changes in respiratory condition, there are other factors of mechanically 

ventilated patients in critical care that are associated with age.   

 5. Co-morbidity and prolonged mechanical ventilation were positively 

related with statistical significance (rbp = .352, p < .05).  Therefore, the hypothesis was 

accepted.  Generally, co-morbidity has an effect on respiratory function and decreases 

gas exchange and ventilation (Esklund, 1999).  This result was consistent with the 

finding of Keraticharernwong et al. (2005) that there were more than three co-

morbidities found in patients with respiratory failure and required mechanical 

ventilation.  Also, increased co-morbidity had an effect on health status in heart failure 

patients (Suwanno et al., 2008), and was related to decreased quality of life of 

mechanically ventilated patients in critical care (Macc, Scales, Laupacis, & Pronovost, 

2004; Needham et al., 2005; Yokota, Minemotsu, Hasegawa, & Yamaguchi, 2004; 

Wilson, D’Agostino, Levy, Belange, Silberstz, & Kannel, 1998).  In addition, high risk 

of severity and mortality were due to low quality of life (Fortin et al., 2004; Gijsen et 

al., 2001).  In this study, the scores of co-morbidity of the subjects ranged from 0 to 
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11, with the mean score of 4 points, which was considered a moderate level.  

Similarly, Suwanno et al. (2008) reported that the co-morbidity scores of heart failure 

patients were were at a moderate level and the mean score was 3.16.  In the present 

study, the subjects who had short-term mechanical ventilation had a low level of co-

morbidity, with the mean score of 2 points, while those with prolonged mechanical 

ventilation had a moderate level of co-morbidity, with the mean score of 4 points.  

Therefore, it could be concluded that a high level of co-morbidity was due to 

prolonged mechanical ventilation. 

 6. Severity of illness and prolonged mechanical ventilation were positively 

related with statistical significance (rbp = .629, p < .05).  As a consequence, the 

hypothesis was accepted.  In general, severity of illness is related to physiological 

functions of the patients.  In this study, the subjects had a moderate level of severity of 

illness, with the mean score of 20.4.  To be exact, the patients who had pronged 

mechanical ventilation had a high level of severity of illness, but those who had short- 

term mechanical ventilation had a low level score.  One plausible explanation is that 

with prolonged mechanical ventilation, the patients’ physiological function would 

become inadequate (Knaus et al., 1985).  They also had increased respiratory rate and 

heart rate, as well as gas exchange (Knebel, 1991), which led to a high level of 

severity of illness (Boonboorapong & Limpisawas, 1998).  This was a reason why the 

patients lacked readiness for weaning and had to have pronged mechanical ventilation 

(Blackwood, 2000).  In addition, a study has reported that patients who had successful 

weaning from mechanical ventilation in critical care had a low level of severity of 

illness (Rattanapanadda, 2003).  Therefore, physiological changes and severity of 

illness have an effect on mechanically ventilated patients.  If nurses have early 

detection of severity of illness of patients, they may better be able to increase 

outcomes of patients who require mechanical ventilation and reduce their 

complications. 

 7. In the present study, severity of illness and anxiety were tested by 

logistic regression equation, and it was found that both could co-predict prolonged 

mechanical ventilation in medical critically ill patients by 79.5% with statistical 

significance (Negelkerke R2 = .795).  In contrast, severity of illness perception, quality 

of sleep perception, age, and co-morbidity could not predict prolonged mechanical 
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ventilation. Severity of illness was the first factor that could predict prolonged 

mechanical ventilation with the predictive power of 58.2% (Negelkerke R2 = .582).  

This result could be explained that abnormality in physiological functions of medical 

critically ill patients is generally caused by severity of illness including increased 

respiratory rate and increased heart rate that lead to inadequate respiration (Knebel, 

1991).  Therefore, severity of illness is associated with mechanical ventilated patients 

in critical care.  

 Anxiety was the second factor that could predicted prolonged mechanical 

ventilation in medical critically ill patients, increasing the predictive power of 

prolonged mechanical ventilation to 79.5%.  This can be explained that anxiety has an 

effect on prolonged mechanical ventilation because the sympathetic nervous system 

will be stimulated, leading to bronchospasm, increased respiratory rate, and increased 

airway resistance (Barnes, 1986; Goldie, Paterson, & Lulich, 1990).  When the 

patients suffer from respiratory muscle weakness, inadequate gas exchange will result, 

hence lack of readiness for weaning and prolonged mechanical ventilation 

(Blackwood, 2000).  In addition, increased anxiety leads to increased nor-adrenaline 

and adrenaline secretion, and this in turn causes vasoconstriction and hypoxemia 

(McCane & Huether, 1994).  As a result, the patients lack readiness for weaning and 

require prolonged mechanical ventilation.  Therefore, anxiety is related to mechanical 

ventilation in patients in critical care.  

 The findings of the present study supported Roy’s adaptation model (Roy 

& Andrews, 1999), underpinning the interplay between the physiological (severity of 

illness) and psychological (Anxiety) components when a person is adapting to a 

threatening situation.  Roy views humans in terms of a holistic adaptive system that 

functions as one unified expression of meaningful human behavior, an interaction 

between focal (anxiety) and contextual (severity of illness) stimuli.  Thus, these two 

stimuli are significant predictors of prolonged mechanical ventilation in medical 

critically ill patients.  
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Recommendations

 For nursing practice 

 Findings of the present study on severity of illness and anxiety could be 

used by nurses and other healthcare team members to develop a program to promote 

readiness for weaning and to reduce length of mechanical ventilation in medical 

critically ill patients.  

 For nursing research 

 1. An intervention study should be conducted to shed more light on 

readiness for weaning from mechanical ventilation in medical critically ill patients so 

that the findings can be implemented to make nursing care better suit the medical 

critically ill patients who are on mechanical ventilation. 

 2. Future research should be conducted to further investigate factors 

regarding patients’ perception, severity of illness, quality of sleep, anxiety, and quality 

of nursing care after the patients have been discharged from the ICU so that findings 

could be utilized to further develop nursing care plan to promote readiness for 

weaning from mechanical ventilation and increase quality of life of medical critically 

ill patients. 
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