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# Chapter Summary 

Chapter 1 
Introduction 

Provides the impetus, purpose and research questions for the study. 

Chapter 2 
ICU organisation 

Describes ICU organisation and its evolution, clinical service delivery, models of 
care and intensive care capacity planning. Operational management structures 
and quality management processes are also described to establish the 
organisational context in which the research program was conducted and highlight 
gaps in the literature. Theoretical and philosophical foundations that underpin the 
conceptual framework for the research program are established. 

Chapter 3 
Literature review 

Presents the changes encountered to structural factors and processes due to 
organisational transition from the conventional ICU model to the hot-floor. Patient 
and nurse outcome measures were determined through integrative literature 
reviews. A published review paper on the patient volume-mortality association is 
highlighted along with a second published manuscript that provides justification for 
the nurse outcomes used and the survey instruments selected to evaluate the work 
environment. 

Chapter 4  
Methods 

Study design, procedures, data management, analysis and ethical approvals are 
summarised. Sample size estimates and recruitment criteria for patients and nurse 
participants are then confirmed. 

Chapter 5 
Results 

 

Attributes of the study settings are presented and compared including 
organisational structures and patient throughput efficiency measures.  Randomly 
selected patient samples are then described including casemix and demographic 
characteristics, which serve as controls to compare the typically heterogeneous 
patient populations, followed by patient outcome results. Nurse sample profiles are 
then described and results of the ICU nurse survey are presented on work and 
demographic questions, the practice environment and burnout.  

Chapter 6 
Discussion 

Provides a synopsis of results and interprets the study findings in regard to the 
impact of the hot-floor model, advantages and disadvantages, achievement of high 
organisational reliability. The implications for service planning, management and 
policy are then proposed along with potential future research ion the organisation 
of ICU and the hot-floor model.  
  









ICU 
Organisational 

Attribute 
Recommended  

Structural Factors 
Conventional 1 

Model 
Hot-floor 

Model 
(  Denotes requirement present) 

Physical 
Environment  

• ICU layout and functional relationships   Centralised  Geographically 
dispersed pods 

 Distinct organisational and geographic entity 
for clinical activity and care  

  

 • ICU size > 8 beds  8-16 beds > 24 – 70 beds 
 • Bed type ICU with or without HDU ICU ICU + HDU 
 • Patient volume for sufficient admissions to 

ensure quality of performance for clinical 
interventions while avoiding operational 
fatigue, access block (>400 mechanically 
ventilated patients per annum) 

 Increase patient 
throughput or 

volume per bed 
 

 • Occupancy ~ 75%  Increased 
 • Appropriate equipment e.g. all beds with 

equivalent equipment  
 Dedicated Decentralised 

 • Adequate resources   Controlled High fluctuating 
consumption 

 • Isolation room ratio of 2 rooms per 8-10 
beds  

 Higher ratio with all 
single rooms 

common 
 • Patient visibility  Good Reduced 
 • Traffic management   Controlled Higher 
 • Noise level   Controlled Higher 

1. Collated recommended by international and local professional colleges and societies mandated by 
accreditation criteria (CICM 2011, 2014; Thompson et al. 2012). 









Organisational 
Attribute 

Required  
Process Factor 

Conventional 1 

Model 
Hot-floor 

Model 
(  Denotes requirement present) 

Operational 
Management  

• Operates as a ‘closed’ unit managed by 
the ICU team  

 Hybrid model with 
increased external 
team involvement 

 • 24-hour access to pharmacy, pathology, 
operating theatres and medical imaging 
services  

  

 • Timely access to ICU beds Bed base 
inflexibility  

Bed flexibility may 
improve access 

 • Clinical specialisation  General  General plus 
subspecialties 

 • Controlled patient casemix e.g. 
diagnosis, complexity, severity of illness 
via triage  

 Controlled High variability 

 • Flexible patient flow Limited High flexibility 
 • Work undertaken outside the ICU 

including outreach service  
  

Clinical 
Processes  

• Multidisciplinary team rounds for patient 
review  

  

 • Defined daily treatment goals   
 • Standardisation   
 • Protocols, checklists and guidelines for 

clinical practice 
  

 • Compliance with clinical prophylaxis 
regimes e.g. ‘FASTHUG’  

  

 • Structured shift handover    
1. Collated requirements recommended by international and local professional colleges and 

societies mandated by accreditation criteria (CICM 2011, 2014; Thompson et al. 2012). 





 1998 1999 2000 2001 2002 2003 
# of patients 2,799 2,682 3,029 3,221 3,081 3,338 
SAPS-2 score (mean) 29.8 30.2 28.3 28.0 29.5 29.3 
LoS ICU days (mean) 3.6 3.4 2.8 2.4 2.3 2.4 
Age (mean) 60.1 59.9 60.8 59.6 60.0 59.5 
Mortality (%) 8.2 7.7 6.5 5.6 6.0 5.5 
SAPS: Simplified Acute Physiology Score, LoS: Length of Stay.  Source: Regli & Takala (2006) pp: 118. 







Organisational 
Attribute 

Characteristic 
Conventional1 

Model 
Hot-floor 

Model 
(  Denotes requirement present) 

Staffing 

• Patient allocation  1.1 1:1, 1:2, 1:4 
• Skill mix e.g. nurses ICU qualified 

> 50%  
  Lower in a large staff 

cohort 
• Dedicated qualified nursing 

manager1 
  Responsible for multiple 

units supported by nurse 
unit manager during 

business hours 
• After-hours ICU Nurse Manager  Unit Team 

Leader 
 Responsible for multiple 
units supported by unit 

team leaders  
• Clinical education (1 FTE: 50 

nurses) 
1 per unit 

(< 1 FTE: 50) 
Less than 1 per unit due to 
responsibility for multiple 

units 
• ACCESS2 nurse ratio 1: 4 beds to 

1: 8 beds 
1 per unit  

(< 1:8 beds) 
< 1 per unit due to 

responsibility for multiple 
units and well below 

recommended standards 
• Equipment manager (Nurse)   
• Nursing liaison service    Larger cohort of patients 

required for follow up 
• Research nurse    Required to coordinate 

trials and practice research 
across multiple pods  

• Typical nursing staff cohort 90-100 FTE 200-300 FTE 
• Medical Director   Responsible for multiple 

units 
• Senior medical staff (clinical) 

business hours. 
1 FTE: 8 -15 

beds 
1 FTE per pod of 8-15 

beds 
• Senior medical staff (clinical) 

afterhours  
1 FTE: 8-15 

beds 
1 FTE for > than 15 beds 

in multiple units 
• Medical staff – rapid response and 

extended ICU role 
1FTE 1 FTE for multiple units 

• Allied staff including pharmacist 
and physiotherapist 

 Responsible for multiple 
units  

• Ancillary clinical support and 
clerical staff 

 Responsible for multiple 
units 

1. Qualified leadership i.e. Medical Director is a Fellow of CICM (CICM 2011) and the Nursing 
Manager ICU qualified (ACCCN)   

2. ACCESS nurse provides Assistance, Coordination, Contingency, Education, Supervision and 
Support (ACCCN 2016) with ratio dependent upon the proportion of qualified ICU nurses.  





























Stage 1
Literature review of quality management reviews in acute care and ICU

Stage 3
Congruence between 
variables and practice 

settings 

Stage 2
Integrative review of empirical studies of patient outcomes 

and unit level organisational effectiveness measures
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Category Measure 

Pa
tie

nt 
Ou

tco
me

 Unplanned extubation  
Ventilation duration  
Ventilator associated pneumonia 
Central line associated bloodstream infection  
Venous thrombosis embolism prophylaxis 
Catheter associated urinary tract infection  
Pressure injury 
Patient falls 

Un
it O

utc
om

e 

Access to an ICU bed  
Length of stay  
Occupancy  
Volume  
After-hours discharge 
Delayed discharge 
Unplanned readmission (to ICU < 72hours)  
Failure to rescue  



Electronic Databases:  
PubMed, EMBASE, OVID  Variable  
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Total 

Boolean Symbols: 
All fields (Af.), Title (ti.), Explode 
(exp), Truncate (*) 
 
Filters: 
Years 2008-2013, Adult, Human, 
English 
 

S1 ‘intensive care’ OR ICU OR ‘critical care’ (all fields) 38,415 

S2 organisation* OR structure* (title/abstract) 3,710,920 

S3 outcome* OR indicator* OR measure* (title/abstract) 471,746 

S4 S1 AND S2 11,038 
S5 S3 AND S4 10,110 

S6 = S5 AND outcome, measure 35 71 99 130 90 46 38 65 138 84 22 1670 129 124 39 242 3,022 
 Exc. Inc. 

Excluded on title review1 14 63 79 107 78 34 24 61 103 56 9 1576 113 97 14 240 2668   
Excluded on abstract review2  9 4 8 6 4 6 9 3 33 4 9 74 9 24 14 2 218  

Empirical studies included 12 4 12 17 8 6 5 1 2 24 4 20 7 3 11 0  136 
Notes: 1. Review papers and duplicates excluded with relevant titles of empirical studies retained 2. Excluded if (a) organisational factor not explored (b) external to ICU (c) specific to a 
therapy, protocol/bundle or clinical intervention (d) diagnostic methods (e) neonate, paediatric or diagnosis specific (f) physiological predictive scoring.   
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Variables Evaluation  
# Type Measure Assessment Determination 
1 Patient Adverse events Captured by UE Proxy   
2 Patient Unplanned extubation  Include 
3 Patient Ventilation duration  Confounded evidence Exclude 
4 Patient VAP Definitional issues Exclude 
5 Patient CLABSI  Include 
6 Patient VTEP  Include 
7 Patient CAUTI Insufficient ICU evidence Exclude 
8 Patient Stress ulcer prophylaxis Care Process Exclude 
9 Patient Pressure injury  Include 

10 Patient Pain management  Care Process  Exclude 
11 Patient Sedation management Care Process  Exclude 
12 Patient Glucose control Care Process  Exclude 
13 Patient Patient falls Insufficient ICU evidence Exclude 
14 Patient Mortality  Include 
15 Organisational Access an ICU bed   Include 
16 Organisational Length of stay   Include 
17 Organisational Occupancy  Include 
18 Organisational Volume  Include 
19 Organisational After-hours discharge   Include 
20 Organisational Delayed discharge  Include 
21 Organisational Unplanned readmission  Include 
22 Organisational Fail to rescue Insufficient ICU evidence Exclude 



Variable 

( ) Collected 
Type 

Ho
sp

ita
l1 

St
ate

2 

AC
HS

3  

CI
CM

4 

AN
ZI

CS
 5 

IC
NA

RC
6  

ES
IC

M7  

SC
CM

8  Study 
Data 

Source 

1 Unplanned Extubation Patient  R  R R  R  ICU 
2 CLABSI Patient  R  R   R R ICU/APD 
3 VTE Prophylaxis  Patient  R  R   R R ICU/APD 
4 Pressure Ulceration Patient  R       ICU 
5 Mortality Patient    R   R R ICU/APD 

6 Access an ICU Bed Organisational  R  R   R R ICU/ACH
S 

7 Length of Stay Organisational    R     ICU/APD 
8 Occupancy Organisational    R     ICU/APD 
9 Volume (Activity)  Organisational    R     ICU/APD 
10 After-Hours Discharge Organisational    R   R R ICU/APD 
11 Delayed Discharge Organisational  R  R   R R ICU/APD 

12 Unplanned 
Readmission  Organisational  R  R   R R ICU/APD 

Notes: 1. Locally collected by the ICU for 
internal quality management 

2. NSW Ministry of Health, Bureau of 
Health Information 

3. Australian Council of Health Care 
Standards 

4. College of Critical Care Medicine 
 

5. Australia and New Zealand Intensive Care 
Society (Australian Patient Database) 

6. Intensive Care National Audit and Research 
Centre (United Kingdom) 

7. European Society of Intensive Care Medicine 
8. Society of Critical Care Medicine 

(R) Recommend collection  
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1. Papanassoglou et al. 2012 3 1 3 2 2 2 2 2 2 2 3 2 3 1 2 2 2 1 1 3 3 2 2 2 2 2 3 2 3 2 2 66 86 
2. Karanikola et al. 2012 3 1 2 2 2 2 2 2 2 2 2 2 3 1 2 2 3 2 3 3 3 2 2 2 2 2 3 2 3 2 2 68 88 
3. Klopper et al. 2012 3 1 2 2 2 3 2 2 2 2 2 2 3 2 2 2 3 2 2 3 1 2 1 2 2 2 3 2 3 2 2 66 86 
4. Aiken et al. 2011 3 1 3 1 1 3 2 2 2 2 2 3 3 1 2 2 3 1 3 3 2 2 1 2 2 2 3 2 3 1 2 65 84 
5. Neff et al. 2011 3 1 2 2 2 3 2 2 2 2 2 3 3 1 2 2 3 1 3 3 2 2 1 1 2 3 2 2 3 1 2 65 84 
6. Gasparino et al. 2011 2 1 2 2 2 2 2 2 2 2 3 3 3 2 2 2 3 3 2 3 3 2 2 2 2 3 3 2 3 1 2 70 91 
7. Meeusen et al. 2011 3 1 2 2 2 2 2 2 2 2 2 3 3 1 2 2 3 1 2 3 2 1 1 2 2 3 3 2 3 1 1 63 82 
8. Iliopoulou et al. 2010 2 1 2 2 2 2 2 2 2 2 2 3 3 1 2 2 3 1 1 3 3 2 2 2 2 3 3 2 3 1 2 65 85 
9. Aitken et al. 2010 3 2 2 2 2 3 2 2 2 2 3 3 3 2 2 2 3 2 1 2 2 2 2 2 2 3 3 2 3 2 2 70 91 
10. Purdy et al. 2010 3 1 2 2 2 2 2 2 2 2 2 2 3 1 2 2 2 1 1 3 1 2 2 2 2 2 3 2 3 2 2 62 81 
11. Roche et al. 2010 2 2 2 2 2 3 1 2 2 2 2 2 3 1 2 2 2 1 1 3 3 2 2 2 2 2 3 2 3 2 3 65 84 
12. Van Bogaert et al. 2010 2 1 2 2 2 2 2 2 2 2 2 3 3 1 2 2 2 1 3 3 2 2 2 2 2 3 3 2 3 1 2 65 84 
13. Duffield et al. 2010 3 2 2 1 2 3 1 2 2 2 2 2 3 1 2 2 2 1 1 3 3 2 2 2 2 2 3 2 3 1 2 63 82 
14. Cai et al. 2009 2 1 2 2 2 2 2 2 2 2 2 3 3 1 2 2 3 1 1 2 3 2 2 2 2 2 3 2 2 2 2 63 82 
15. Cho et al. 2009 3 1 2 2 2 3 2 2 2 2 3 3 3 1 2 2 3 1 2 3 3 2 2 2 2 3 3 2 2 2 2 69 90 
16. Van Bogaert et al. 2009 2 1 2 2 2 3 2 2 2 2 1 3 3 2 2 2 2 1 1 2 3 2 2 2 2 2 3 2 3 2 2 64 83 
17. Aiken et al. 2008 3 1 2 2 2 3 2 2 2 2 2 3 3 2 2 2 2 1 3 3 2 2 2 2 2 3 3 2 3 2 2 69 90 
18. Faulkner et al. 2008 2 1 2 2 2 3 1 2 2 2 2 3 3 2 2 2 2 1 2 3 2 2 2 2 2 3 3 2 3 2 2 66 86 
19. Manojlovich et al. 2008 3 1 2 2 2 2 2 2 2 2 2 3 3 2 2 2 3 2 2 3 3 2 2 2 2 3 3 2 2 2 2 69 90 
20. Middleton et al. 2008 3 2 1 2 2 2 2 1 2 2 1 2 3 1 1 2 2 1 1 1 3 2 2 2 2 3 3 2 3 2 2 60 78 
21. Lai et al. 2008 3 1 1 2 2 3 2 2 2 2 2 2 1 1 2 2 3 2 1 2 3 2 2 2 2 3 2 2 2 2 2 62 81 
22. Duffield et al 2007 3 2 2 2 2 3 2 2 2 2 3 3 3 1 2 2 3 2 2 3 3 2 2 2 2 3 3 2 3 2 2 72 94 
23. Stordeur et al. 2007 3 1 2 2 2 2 2 2 2 2 2 3 2 1 2 2 2 1 2 3 2 2 2 2 2 2 3 2 3 2 2 64 83 
24. Stone et al. 2006 2 1 2 2 2 2 2 2 2 2 2 3 3 2 2 2 3 1 3 3 2 2 2 2 2 3 3 2 3 2 2 68 88 
25. Manojlovich et al. 2005 3 1 2 2 2 2 2 2 2 2 2 3 3 1 2 2 3 1 3 3 2 1 1 2 2 3 3 2 3 1 2 65 84 
26. Minvielle et al. 2005 3 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 1 2 3 3 2 2 2 2 2 3 2 3 1 2 63 82 

Composite score3> 
Potential score >  

70 31 52 50 51 64 49 51 52 52 55 69 74 34 51 52 67 34 49 72 64 50 47 51 52 67 76 52 74 43 52  
 78 52 78 52 52 78 52 52 52 52 78 78 78 52 52 52 78 78 78 78 78 52 52 52 52 78 78 52 78 52 78 

1. Assessment of potential bias will be addressed in the following section. 2. Potential composite score per publication 77 points 3. Potential composite score per criteria out of 3 (78) or 2 (52) points. 



Quality Criteria Rating Scale 
Author  expertise 1. Bachelor/Masters 2. PhD 3. PhD published  
Country location  1. Non-Australian 2. Australian study 3. N/A 
No. of research sites  1. Single hospital/ICU 2. Multisite (national) 3. Multisite (international)  
Purpose stated  1. Not clear  2. Evident 3. N/A 
Research question clear 1. Not clear 2. Evident 3. N/A 
Contemporay literature  context 1. Inadequate and not contemporary 2. Contemporary but limited   3. Comprehensive and contemporary 
Study design  1. Restrospective 2. Prospective 3. N/A 
Study factors identified 1. Not clearly defined 2. Clearly defined 3. N/A 
Group comparisons defined 1. Not clear  2. Yes 3. N/A 
Outcomes defined 1. Not clear 2. Yes 3. N/A 
Bias risk2 1. Present not addressed  (High risk) 2. Present partally addressed  (Moderate risk) 3. Present adequately addressed (Low risk) 
Confounding addressed 1. Not acknowledged  2. Acknowledged but not addressed 3. Acknowledged and addressed 
Outcome assessment validated 1. No validation described 2. Limited validation described  3. Published repeated validation  
Survey Administration 1. Self administered  2. Facilitated  3. N/A 
Research ethics approval 1. Not stated  2. Obtained  3. N/A 
Subject anonymity 1. No 2. Yes 3. N/A 
Study popn. defined 1. Not clear 2. Limited definition  3. Clearly defined 
Exlcusion criteria clear 1. Not stated  2. Listed 3. Listed and justified  
Sample  selection 1. Convenience  2. Squential by protocol  3. Randomised 
Sample size 1. Small < 100  2. Adequate >100 3. Large > 250 
Response rate 1. < 35%  2. 35% - 70% 3. > 70% 
Descriptive results presented clearly  1. No 2. Yes 3. N/A 
Empirical statistics include CI, SD or SE 1. No 2. Yes 3. N/A 
Associations demonstrated 1. No 2. Yes 3. N/A 
Significance  reported 1. No 2. Yes 3. N/A 
Results applicable to study population 1. No 2. Yes with potential confounding  3. Directly applicable 
Relationships within results identified 1. No 2. Yes margional 3. Yes with complex linkages shown 
Conclusions are supported by the results 1. No 2. Yes 3. N/A 
Relevance  stated 1. No 2. Yes margional 3. Yes comprehensive 
Funding  received and  source identified 1. No 2. Yes 3. N/A 
Limitations identified 1. No 2. Yes  3. N/A 
Conflicts stated  1. Yes – may impact but no mitigation  2. Nil declared 3. Yes – mitigation provided  
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Papanassoglou et al. 2012         
Karanikola et al. 2012         
Klopper et al. 2012         
Aiken et al. 2011         
Neff et al. 2011         
Gasparino et al. 2011         
Meeusen et al. 2011         
Iliopoulou et al. 2010         
Aitken et al. 2010         
Purdy et al. 2010       N/A  
Roche et al. 2010       N/A  
Van Bogaert et al. 2010         
Duffield et al. 2010       N/A  
Cai et al. 2009       N/A  
Cho et al. 2009      N/A   
Van Bogaert et al. 2009       N/A  
Aiken et al. 2008       N/A  
Faulkner et al. 2008       N/A  
Manojlovich et al. 2008      N/A   
Middleton et al. 2008       N/A  
Lai et al. 2008      N/A   
Duffield et al 2007       N/A  
Stordeur et al. 2007       N/A  
Stone et al. 2006         
Manojlovich et al. 2005       N/A  
Minvielle et al. 2005      N/A   
        Yes (low risk of bias)       Moderate         No (High risk of bias) 





         #             Nurse Outcome  
1. Autonomy 
2. Control over practice 
3. Empowerment 
4. Role conflict or ambiguity 
5. Nursing foundations 
6. Participation 
7. Leadership 
8. Collegiality (Doctor) 
9. Collegiality (Nursing)  
10. Resourcing and staffing  
11. Flexible scheduling  
12. Access to professional development 
13. Personal accomplishment 
14. Professional advancement /recognition 
15. Professional perception 
16. Satisfaction with nursing 
17. Job satisfaction  
18. Emotional exhaustion (burnout) 
19. Moral distress and anxiety 
20. Depersonalisation 
21. Intention to leave 



Quality and validity factors Survey Instrument 
NWI-R PES-NWI MBI 

Frequency 7 11 13 
Testing repeated Yes (multicenter) Yes (multicenter) Yes (multicenter) 
Large study population (range) 155 to 2,287 67 to 98,116 55 to 98,116 
Tested in nursing populations Yes Yes Yes 
Conducted in ICU 2/7 4/11 3/13 
Organizational content validity Yes Yes Yes (interpersonal) 
Cronbach’s alpha  85  81  82 



Nurse Outcome  Congruence with Nurse Outcomes 

Autonomy Yes Yes No 
Control over practice Yes Yes No 
Empowerment Yes Yes No 
Role conflict or ambiguity Yes Yes No 
Nursing foundations Yes Yes No 
Participation Yes Yes Optional questions 
Leadership Yes Yes No 
Collegiality (Doctor) Yes Yes No 
Collegiality (Nursing) Yes Yes No 
Resourcing and staffing Yes Yes No 
Flexible scheduling Yes Yes No 
Access to professional development Yes Yes No 
Personal accomplishment Yes Yes Yes 
Professional advancement /recognition Yes Yes No 
Professional perception Yes Yes No 
Satisfaction with nursing No Yes No 
Job satisfaction No No Yes 
Emotional exhaustion (burnout) No No Yes 
Moral distress and anxiety No No Yes 
Depersonalisation No No Yes 
Intention to leave Yes Yes Yes 











Core ICU Characteristics Organisational Attribute 

Service 
delivery 
structural 
characteristics  

Classification Public Hospital 
Adult tertiary referral ICU 
General ICUA (nested within a hot-floor service)  
General ICUB (standalone conventional ICU)  
College of Intensive Care Medicine Level 3 
Training accreditation 

Capacity  General ICU bed numbers 
Clinical specialities  Hospital level & state specialist referral services 
Clinical support role Rapid response, outreach and clinical procedures  
Activity  Admissions, patient volume, occupancy, LoS 

Operational 
management  

Patient casemix Age, gender, diagnosis, severity of Illness, invasive ventilation and 
mortality (crude/SMR) 

Clinical care 
processes 

Clinician competencies  
Prophylaxis bundles and protocols  
Pharmacist and microbiologist rounds  

Quality activities Hospital acquired infection prevention & reporting 
Adverse event prevention, monitoring & reporting 
Mortality and morbidity reviews  

Workforce  

Organisation  Nursing, medical, allied and ancillary staff 
Resourcing Staffing establishment for nursing, medical, allied and ancillary staff 

Nurse vacancies 
Levels of clinical experience  
Proportion of intensive care qualified staff  

Shift staffing model  Staff resources in business and after-hours  
Stability Staffing for the duration of the study (Jan 2013 – June 2014) 



# Outcome Measure 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Unplanned Extubation (UE) 
Central Line Associated Blood Stream Infection (CLABSI)  
Pressure Ulceration (PU) 
Venous Thrombosis Embolism Prophylaxis (VTEP) compliance 
Length of Stay (LoS) 
Crude Mortality (Mortality) 1 

After-hours Discharge (AHD) 
Delayed Discharge (DD) 
Unplanned Readmission to ICU (<72hours) (UR) 

1. Primary outcome measure used for sample size calculations  



ICU CIS Manager 
Meeting (4) 

Data Access 
Application submitted 

to ANZICS CORE  

ICU CIS Manager 
Meeting (2) 

ICU CIS Manager 
Meeting (3) 

ICU CIS Manager 
Meeting (1) 

Patient Outcome Data Collection  

Confirmation 
• Date range 
• Data fields/scope 
• Sample size 
• Inclusion/exclusion criteria    
• De-identification 
• Coding schema    
• Randomisation process 
• Extract file format Excel 
• Quality audit processes 

Data Extract 
• All patient files generated by MRN for 

calendar year 2013 
• Null and missing values reconciled  
• Coded (e.g. ICUA1) 
• Randomisation 
• Sample distribution equal for year 

Q1,Q2,Q3,Q4  
• ICUA & ICUB ANZIC APD activity 

reports (PDF) 
• Data files saved to password secure 

storage  

Quality Audit 
• Validate sample data complete by 

investigator and CIS Manager using 
Excel frequency & filter functions   

Data Manipulation 
• SQL queries for outcomes and patient 

casemix data   
• Excel study file created 
• Imported into SPSS (v22) 
• Quality audit repeat test of frequencies 

in SPSS    

ICUA & ICUB  ANZICS APD/CCRS 

Application 
Administration      

Application  
Approved  

Export 
Data Files  

Requirements 
• Obtained ANZICS affiliated 

membership to facilitate data extract 
and export 

• Endorsement by NSW two senior ICU 
Medical Staff  

Data Verification 
• Consultation with ANZICS CORE 

Senior Project Officer – Data Quality 
and Education on data definitions, data 
extract level (i.e. unit level & calculated 
descriptive statistics 

Confirmation 
• Data request for APD/CCRS 2013 
• Data fields 
• Scope (National) Adult Tertiary Level 3 

ICU     
• Sample size (n = 48 ICU) 
• De-identification 
• Coding schema 
• Extract file format Excel 
• Quality audit processes 

Data Extracts  
• ZIP file password protected containing 

separate files for APD 2013 and CCRS 
2013 

Data Files  
Management  

Quality Audit   
• APD 45/48 files complete 
• CCRS 42/48 files complete 
• Sample validated by investigator & CIS 

Manager using Excel frequency & filter 
functions 

• Null and missing values reconciled 
• Imported into SPSS (v22) 
• Repeat test of frequencies in SPSS 











Subscale  Indicator Description 
Item 

# 

Nurse 
Participation in 
Hospital 
Affairs 

• Career development/clinical ladder opportunity 5 
• Opportunity for nurses to participate in policy decisions 6 
• A senior nursing administrator who is highly visible and accessible to staff 11 
• A senior nursing administrator equal in power and authority to other top 

level hospital executives 
15 

• Opportunities for advancement 17 
• Administration that listens and responds to employee concerns 21 
• Nurses are involved in the internal governance of the hospital (e.g. practice 

and policy committees) 
23 

• Nurses have the opportunity to serve on hospital and nursing committees 27 
• Nurse managers consult with staff on daily problems and procedures 28 

Nursing 
Foundations 
for Quality 
Care 

• Active staff development or continuing education programs for nurses 4 
• High standards of nursing care are expected by the administration 14 
• A clear philosophy of nursing that pervades the patient care environment 18 
• Working with nurses who are clinically competent 19 
• An active quality assurance program 22 
• A preceptor program for newly hired nurses 25 
• Nursing care is based on a nursing rather than a medical model 26 
• Written up-to-date nursing care plans for all patients 29 
• Patient care assignments that foster continuity of care (i.e., the same nurse 

cares for the patient from one day to the next) 
30 

Nurse 
Manager 
Ability, 
Leadership 
and Support of 
Nurses  

• A supervisory staff that is supportive of the nurses 3 
• Supervisors use mistakes as learning opportunities, not criticism 7 
• A nurse manager or immediate supervisor who is a good manager and 

leader 
10 

• Praise and recognition for a job well done 13 
• A nurse manager or supervisor who backs up the nursing staff in decision 

making, even if the conflict is with a doctor 
20 

Staffing and 
Resource 
Adequacy  

• Adequate support services allow me to spend time with my patients 1 
• Enough time and opportunity to discuss patient care problems with other 

nurses 
8 

• Enough registered nurses on staff to provide quality patient care 9 
• Enough staff to get the work done 12 

Collegial 
Nurse-Doctor 
relations 

• Doctors and nurses have a good working relationship 2 
• A lot of team work between nurses and doctors 16 
• Collaboration between nurses and doctors 24 





Subscale Indicator Description Item # 

Depersonalisation 

I feel I treat some recipients as if they were impersonal objects. 5 
I've become more callous toward people since I took this job 10 
I worry that this job is hardening me emotionally 11 
I don't really care what happens to some recipients 15 
I feel recipients blame me for some of their problems 22 

Emotional 
Exhaustion 

I feel emotionally drained from my work 1 
I feel used up at the end of the workday 2 
I feel fatigued when I get up in the morning and have to face another day 
on the job 

3 

Working with people all day is really a strain for me 6 
I feel burned out from my work 8 
I feel frustrated by my job 13 
I feel I'm working too hard on my job 14 
Working with people directly puts too much stress on me 16 
I feel like I'm at the end of my rope 20 

Personal 
Accomplishment 

I can easily understand how my recipients feel about things 4 
I deal very effectively with the problems of my recipients 7 
I feel I'm positively influencing other people's lives through my work 9 
I feel very energetic 12 
I can easily create a relaxed atmosphere with my recipients 17 
I feel exhilarated after working closely with my recipients 18 
I have accomplished many worthwhile things in this job 19 
In my work, I deal with emotional problems very calmly 21 



 Frequency 
 DP EE PA 
High > 10 > 27 < 33 
Moderate 6 – 9 19 – 26 34 – 39 
Low < 5 < 18 > 40 

 DP EE PA 
Mean (n = 1,104) 7.12 22.19 36.53  
SD 5.22 9.53 7.34 





Study 1: Patient outcomes Study 2: Nurse outcomes 
1. Data preparation working action logs 

created 
2. Colour coding of rows and columns 

to differentiate to assist visual 
inspection 

3. Run counts on variables in Excel 
data files for missing data in each 
dataset 

4. Cross check patient sample data for 
equal distribution over the 12 month 
study period  

5. Units of measure compliance with 
standardised data dictionary   

6. Age, admission date and LoS per 
extracted file to verify record ID and 
no duplicated records 

7. Second independent reviewer 
validated the data integrity prior to 
exporting to SPSS 

8. Variable frequency counts run on the 
data imported in SPSS 

9. Normality assumptions and outliers 
assessed  

1. Data preparation working action logs created 
2. Cross check nurse survey responses: 
3. Against the coded response register for 

duplications 
4. Hard copy survey responses transcribed verbatim 

to Excel file  
5. Hard copy survey responses screened during 

transcription for missing data 
6. Missing data checked with frequency counts in 

Excel. Missing individual variables managed by 
mean imputation.  

7. Electronic survey mandatory response requirement 
configured  

8. Electronic survey responses exported from ‘Survey 
Monkey’ to Excel file and screened visually and by 
cell frequencies for completeness  

9. Excel data file from hard copy and electronic 
copies merged with ICUA responses in group 1 
and ICUB responses in group 2 (excluding five 
hard copy surveys with incomplete sections item 2. 

10. Colour coding of questionnaire sections, rows and 
columns to group sections and differentiate on 
visual inspection  

11. Negatively worded questions reversed  
12. Second independent file review 
13. Exported to SPSS, file structure validated (ICUA = 

1, ICUB = 2) and frequencies re-checked 
14. Normality assumption and outliers assessed 













Attribute 
Source Statistics 

Unit 
 n ( ) 

National1,2 

 t (df,30) SD p 3 95% CI 
Lower Upper 

GICU Beds ICUA 17 17 
(12 -26) 

.198 3.63 .884 -1.20 1.50 
ICUB 15 -3.27 .03 -3.50 -0.80 

Total Beds ICUA 48 23 
(8 – 48) 

17.19 8.25 0.00 22.40 28.40 
ICUB 15 -5.10 0.00 -10.57 -4.54 

Annual Admissions ICUA 1417 1322 1.01 522.84 .322 97.13 286.43 
ICUB 937 - 4.10 .000 -577.13 -193.58 

Annual Volume Per 
Bed 

ICUA (83) 71 3.22 21.67 .003 3.20 20.50 
ICUB (62) -2.17 .038 - 16.40 - 0.50 

Annual Occupancy ICUA (1.03) .83 9.54 11.95 .000 16.10 24.90 
ICUB (.76) -3.04 .005 -10.90 -2.13 

Annual SMR ICUA (.79) .78 .646 9.45 .523 2.37 4.56 
ICUB (.76) -1.21 .271 -5.40 -1.56 

Notes: 
 

1. (ANZICS CORE 2014b) 
2. ANZICS APD Dataset (2013) 
3.   = < 0.05  

x



Attribute Unit 
P   

National 
P 

p 1,2 

Elective Admissions  ICUA .33 .30 .231 
ICUB .31 .111 

Admission Source OT 
ICUA .31 .33 

.168 
ICUB .32 .192 

Admission Source Emergency 
ICUA .30 .27 

.054 
ICUB .26 .211 

Admission Source Internal  
ICUA .27 .31 

.052 
ICUB .29 .075 

Admission Source External 
ICUA .12 .10 

.064 
ICUB .13 .052 

Invasively Ventilated on Admission 
ICUA .39 .42 

.067 
ICUB .59 .000 

Gender 
ICUA .42 .39 

.092 
ICUB .39 .480 

Notes: 1.  = < 0.05 
2. Exact test significance (1-tailed) 



Attribute Unit 
Median 

ANZICS 
Median z 1,2 

Age (yrs.) ICUA 
ICUB 

59.95 
62.00 60.05 -1.95 

.818 
.051 
.413 

APACHE III-J ICUA 
ICUB 

57.00 
58.00 56.93 1.80 

3.53 
.072 
 .000 

SAPSII ICUA 
ICUB 

34.00 
36.00 33.60 .317 

8.10 
.751 
.000 

LoS (hours.)  ICUA 
ICUB 

73.50 
58.50 63.70 4.41 

-1.85 
.000 
.065 

Notes: 1.  = < 0.05  
2. Asymptotic Sig. (2-sided test) 





       Mann-Whitney U  Pearson Chi-Square 
n % Median IQR Range Z  3 r 4 ² (df 1) 2  3 r 4 

Age 
(yrs) 

ICUA1 

ICUB2 
  59.95 

62.00 
26.97 
25.85 

15.20 – 103.3 
15.90 – 91.40 -.879 .380 0.03    

Gender 
(Female)                               

ICUA 
ICUB 

210 
196 

42 
39.2 

      .701 .403 .029 

APACHE III-J ICUA 
ICUB 

  57.00 
58.00 

32.75 
45.00 

7.00 – 172.0 
11.00 –199.00 -.934 .350 0.03    

SAPSII ICUA 
ICUB 

  34.00 
37.00 

19.00 
24.00 

2.00 - 83.00 
2.00 - 107.00 -5.88 .000 0.19    

Planned Admission ICUA 
ICUB  

142 
137 

28.4 
27.4 

     
 

 .080 .778 -.011 

So
ur

ce
 

OT admission ICUA 
ICUB 

186 
235 

37.2 
47.0 

      9.857 .002 .099 

ED admission ICUA 
ICUB 

145 
120 

29.0 
24.0 

      3.217 .073 -.057 

Int. transfer ICUA 
ICUB 

143 
145 

28.6 
29.0 

      .0207 .889 .889 

Ext. transfer  ICUA 
ICUB 

26 
0 

5.2 
0 

      26.697 .000 -.163 

Ventilated 
(Invasive) 

ICUA 
ICUB 

193 
295 

38.6 
59.0 

      129.56 .000 .313 

LoS 
(hours.) 

ICUA 
ICUB   74.00 

58.50 
79.00 

100.00 
0 – 1460 
1.0 - 918 -2.55 .011 0.08    

ATSI ICUA  
ICUB 

19 
0 

3.8 
0 

     
 

 17.38 .000 -.139 

Never smoked ICUA  
ICUB 

96 
107 

40.05 

60.0 
      .350 .986 .027 

Notes: 
1. n = 500 patients 
2.Yates continuity correction 

 
3.  = < 0.05, Asymptotic Significance (2 sided) 
4. r = Phi coefficient 

 
5. Valid % of responses excluding missing data (i.e. ICUA 240/500 (responses) then 96/240 = 0.4) 
6. Valid % of responses excluding missing data (i.e. ICUB 251/500 (responses) then 107/251 = 0.426) 



Variable 
n (%) Pearson Chi-Square  

ICUA ICUB ² 1 df  2, 3 r 4 

Unplanned Extubation Yes 
No 

16 (3.2) 
484 (96.8) 

13 (2.6) 
487 (97.4) .142 1 .706 -.018 

CLABSI Yes 
No 

5 (1.0) 
495 (99.0) 

4 (0.8) 
496 (99.2) .000 1 1.00 -.011 

Pressure 
Ulcer 

Yes 
No 

81 (16.2) 
419 (83.8) 

69 (13.8) 
431 (86.2) .949 1 .330 -.034 

VTEP 
 

Yes 
No 

434 (86.8) 
66 (13.2) 

489 (97.8) 
11 (2.2) 

41.0
3 1 .000 .206 

Mortality 
(Crude) 

Died 
Survived  

51 (10.2) 
449 (89.8) 

52 (10.4) 
448 (89.6) .000 1 1.00 -.003 

After Hours Discharge Yes 
No 

97 (19.4) 
403 (80.6) 

150 (30.0) 
350 (70.0) 

14.5
4 1 .000 .123 

Delayed Discharge 
>6hours 

Yes 
No 

319 (71.0) 
130 (29.0) 

281 (62.7) 
167 (37.3) 6.64 1 .010 -.088 

Unplanned 
Readmission<72 
hours 

Yes 
No 

9 (1.8) 
491 (98.2) 

15 (3.0) 
485 (97.0) 1.07 1 .302 .039 

Notes: 1. Yates continuity correction 
2.  = < 0.05 
3. Asymp. Sig (2 sided) 
4. r = phi coefficient 





Characteristic Variable ICUA ICUB Statistic 
n % n % ²1 df  2, 3 r 4 

Gender Female 
Male 

62 
20 

75.6 
24.4 

52 
11 

82.5 
17.5 0.65 1 .421 .220 

Age (years) 

20 – 24 
25 – 29 
30 – 34 
35 – 39 
40 – 44 
45 – 49 
50 – 54 
55 – 59 

7 
36 
13 
7 
11 
5 
2 
1 

8.5 
43.9 
15.9 
8.5 

13.4 
6.1 
2.4 
1.2 

14 
22 
10 
4 
8 
4 
0 
1 

22.2 
34.9 
15.9 
6.3 
12.7 
6.3 
0.0 
1.6 

7.14e 7 .414 .053 

ICU Qualified  Yes 
No 

46 
36 

56.1 
43.9 

32 
31 

50.8 
49.2 0.22 1 .641 .053 

Highest 
Nursing 
Qualification 

Undergraduate
Postgraduate
Masters 

33
34 
15 

40.2
41.5 
18.3 

32
23 
8 

50.8
36.5 
12.7 

1.815 2 .405 .112 

Highest Non-
Nursing 
Qualification  

Nil 
Undergraduate 
Postgraduate
Masters 

43 
28 
6 
5 

52.4 
34.1 
7.3 
6.1 

34 
22 
4 
3 

54.0 
34.9 
6.3 
4.8 

0.195 3 .980 .036 

Notes: 1. Yates continuity correction 
2.  = < 0.05
3. Asymptotic significance (2 sided) 
4. Phi coefficient 
5. Pearson Chi-square 



Work 
Factor Variable ICUA ICUB Statistic 

n % n % ² 1 df  2, 3 r 4 
Job 
Title 

RN 
CNS 

69 
13 

84.1 
15.9 

42 
21 

66.7 
23.4 5.13 1 .014 .205 

Years Worked 
as an RN 

< 1 
1 to 2 
3 to 5 
6 to 10 
11 to 15 
16 to 20 
> 20 

1 
9 

32 
17 
11 
5 
7 

1.2 
11.0 
39.0 
20.7 
13.4 
6.1 
8.5 

4 
5 
20 
20 
6 
5 
3 

6.3 
7.9 
31.7 
31.7 
9.5 
7.9 
4.8 

6.655 6 .354 .214 

Years Worked 
as an RN in ICU 

< 1 
1 to 2 
3 to 5 
6 to 10 
11 to 15 
16 to 20 
> 20 

13 
19 
16 
18 
11 
1 
4 

15.9 
23.2 
19.5 
22.0 
13.4 
1.2 
4.9 

14 
10 
14 
14 
6 
5 
0 

22.2 
15.9 
22.2 
22.2 
9.5 
7.9 
0.0 

9.725 6 .159 .253 

Years Worked 
as an RN in This 
ICU 

< 1 
1 to 2 
3 to 5 
6 to 10 
11 to 15 
16 to 20 
> 20 

16 
22 
18 
18 
7 
1 

0.0 

19.5 
26.8 
22.0 
22.0 
8.5 
1.2 
0.0 

16 
10 
22 
9 
6 
0 
0 

24.5 
15.9 
34.9 
14.3 
9.5 
0.0 
0.0 

6.605 6 .252 .213 

Employment 
Status  

Full Time 
Part Time 

72 
10 

87.8 
12.2 

57 
6 

90.5 
9.5 0.06 1 .809 -.042 

Shift 
Pattern 

12-hour 
Mixed (8,8,10) 

47 
35 

57.3 
42.7 

20 
43 

31.7 
68.3 8.37 1 .004 .025 

Frequency 
Redeployed 
From ICU 

Never 
Rarely 
Occasionally 
Frequently 
Very Frequently 

9 
42 
25 
5 
1 

11.0 
51.2 
30.5 
6.1 
1.2 

15 
7 
31 
9 
1 

23.8 
11.1 
49.2 
14.3 
1.6 

26.35 4 .000 .425 

Paid Overtime 
Worked  

Nil 
Yes 

59 
23 

72.0 
28.0 

62 
1 

98.4 
1.6 16.2 1 .000 -.353 

Unpaid Overtime 
Worked  

Nil 
Yes 

52 
30 

63.4 
36.6 

39 
24 

61.9 
38.1 0.00 1 .990 .015 

Notes: 
 

1. Yates continuity correction 
2.  = < 0.05 
3. Asymptotic significance (2 sided) 

4. Phi coefficient 
5. Pearson Chi-square  





Work 
Perception Variable ICUA ICUB Pearson Chi-square 

n % n % ²  df  1, 2 r 3 

Roster  
Flexibility 

Poor 
Fair 
Good 
Excellent 

10 
18 
42 
12 

12.2 
22.0 
51.2 
14.6 

4 
18 
36 
5 

6.3 
28.6 
57.1 
7.9 

0.35 3 .323 .155 

CNE Access 
Poor 
Fair 
Good 
Excellent 

0 
14 
43 
25 

0.0 
17.1 
52.4 
30.5 

0 
7 
32 
24 

0.0 
11.1 
50.8 
38.1 

1.50 2 .373 .102 

Level of  
Supervision 

Poor 
Fair 
Good 
Excellent 

0 
16 
54 
12 

0.0 
19.5 
65.9 
14.6 

0 
6 
44 
13 

0.0 
9.5 
69.8 
20.6 

3.17 2 .205 .148 

Required 
to Mentor 
Nurses 

Never 
Rarely  
Occasionally  
Frequently  
Very frequently 

29 
18 
20 
10 
5 

35.4 
22.0 
24.4 
12.2 
6.1 

24 
22 
10 
7 
0 

38.1 
34.9 
15.9 
11.1 
0.0 

7.40 4 .118 .225 

Required to 
Provide 
Clinical Advice  

Never 
Rarely  
Occasionally  
Frequently  
Very frequently 

5 
10 
12 
22 
33 

6.1 
12.2 
14.6 
26.8 
40.2 

7 
3 
11 
20 
22 

11.1 
4.8 
17.5 
31.7 
34.9 

4.02 4 .403 .167 

Quality of Care 
in Past Year  

Worked < 1 year 
Deteriorated 
Remained Same 
Improved 

12 
11 
38 
21 

14.6 
13.4 
46.3 
25.6 

8 
5 
28 
22 

12.7 
7.9 
44.4 
34.9 

2.14 3 .545 .121 

Quality of Care 
Last Shift  

Poor 
Fair 
Good 
Excellent 

0 
2 
55 
25 

0.0 
2.4 
67.1 
30.5 

0 
1 
32 
30 

0.0 
1.6 
50.8 
47.6 

4.50 3 .108 .175 

OHS  
Poor 
Fair 
Good 
Excellent 

1 
16 
51 
14 

1.2 
19.5 
62.2 
17.1 

0 
7 
45 
11 

0.0 
11.1 
71.4 
17.5 

2.82 3 .421 .139 

Social 
Cohesion 

Poor 
Fair 
Good 
Excellent 

3 
18 
44 
17 

3.7 
22.0 
53.7 
20.7 

6 
19 
30 
8 

9.5 
30.2 
47.6 
12.7 

4.50 3 .212 .176 

Resign < 12 
Months 

No 
Yes 

57 
25 

69.5 
30.5 

52 
11 

82.5 
17.5 2.58 4 1 .108 .149 

Intend to 
Move ICUs 

No 
Yes 

68 
14 

82.9 
17.1 

56 
7 

88.9 
11.1 0.60 4 1 .439 .084 

Job  
Satisfaction 
 

Very Dissatisfied 
Little Dissatisfied 
Moderately Satisfied 
Very Satisfied 

4 
11 
46 
21 

4.9 
13.4 
56.1 
25.6 

0 
7 
37 
19 

0.0 
11.1 
58.7 
30.2 

3.54 3 .316 .156 

Satisfaction  
with Nursing  

Very Dissatisfied 
Little Dissatisfied 
Moderately Satisfied 
Very Satisfied 

2 
3 
45 
32 

2.4 
3.7 
54.9 
39.0 

0 
4 
30 
29 

0.0 
6.3 
47.6 
46.0 

2.90 3 .415 .140 

Notes: 1.  = < 0.05 
2. Asymptotic Significance (2 sided) 

3. r = phi coefficient  
4. Yates Continuity Correction 



Subscale Unit Mean1 (SD)  Median Min Max2 95% CI 

Nurse participation in hospital 
affairs 

ICUA 

ICUB 
2.8 (0.47) 
2.9 (0.53) 

2.9 
2.9 

1.7 
2.7 

4.0 
3.9 

2.7 – 2.9 
2.7 – 3.0 

Nursing foundations for quality 
of care  

ICUA 
ICUB 

2.9 (0.44) 
3.1 (0.41) 

2.9 
3.0 

1.9 
2.1 

4.0 
3.9 

2.9 – 3.0 
3.0 – 3.2 

Nurse Manager ability, 
leadership and support  

ICUA 
ICUB 

2.8 (0.55) 
3.1 (0.50) 

2.8 
3.2 

1.4 
1.6 

4.0 
4.0 

2.7 – 3.0 
3.0 – 3.2 

Staffing and resource adequacy ICUA 
ICUB 

2.8 (0.53) 
3.0 (0.57) 

2.8 
3.0 

1.5 
1.8 

4.0 
4.0 

2.7 – 3.0 
2.8 – 3.1 

Collegial Nurse-Physician 
Relations 

ICUA 
ICUB 

3.1 (0.52) 
3.1 (0.44) 

3.0 
3.0 

1.7 
1.7 

4.0 
4.0 

3.0 – 3.2 
3.0 – 3.2 

Notes: 1. Scores above 2.5 indicate agreement that the item is present in the workplace  
2. Possible range for all subscales 1 to 4 



Subscale ICUA ICUB 
N % N % 

Depersonalisation (DP) 
Low 

Mod 

High 

33 
22 
27 

37.8 
26.8 
35.4 

36 
10 
17 

57.1 
15.9 
27.0 

Emotional Exhaustion (EE) 
Low 
Mod 
High 

32 
23 
27 

39.0 
28.1 
32.9 

31 
16 
16 

49.2 
25.4 
25.4 

Personal Accomplishment (PA) 
Low 
Mod 
High 

22 
28 
32 

26.8 
34.2 
39.0 

19 
23 
21 

30.2 
36.5 
33.3 



Subscale Unit N Mean 
Median Min Max Mean 

95% CI  (SD) 1 

Depersonalisation  
 

ICUA 
ICUB 

82 
63 

7.45 (4.71) 
6.06 (4.73) 

7.0 
5.0 

0.0 
0.0 

19.0 
17.0 

6.42 – 8.50 
4.87 – 7.26 

Emotional Exhaustion 
 

ICUA 
ICUB 

82 
63 

22.28(4.71) 
19.14(10.1) 

21.50 
19.00 

2.0 
0.0 

52.0 
45.0 

19.8 – 24.8 
16.6 – 21.7 

Personal 
Accomplishment  

ICUA 
ICUB 

82 
63 

34.55(6.40) 
36.14(6.38) 

36.00 
36.00 

21.0 
18.0 

46.0 
47.0 

33.1 – 36.0 
34.5 – 37.8 

Notes: 1. Normative sample scores Mean (SD): DP = 7.12 (5.22), EE = 22.19 (9.53), PA = 36.53 
(7.34) (Maslach, Jackson & Leiter 1996a) 

 Subscale  

PES-NWI 

Participation in Hospital Affairs 
Nursing Foundations for Quality of Care  
Nurse Manager Ability, Leadership, and Support of Nurses 
Staffing and Resource Adequacy 
Collegial Nurse- Physician Relations 
Overall PES-NWI 

0.83 
0.75 
0.76 
0.74 
0.78 
0.92 

MBI 

Depersonalisation (DP) 
Emotional Exhaustion (EE) 
Personal; Accomplishment (PA) 
Overall MBI 

0.62 
0.91 
0.69 
0.76 









 Levene's Test  t-test for Equality of Means1 

 F Sig.2 t df 
Sig.3 

 
Mean 

Difference 
Std. Error 
Difference 

95% CI 
Lower Upper 

PES_PAR 1.43 .234 -.303 143 .763 -.025 .083 -.189 .139 
PES_FOU .117 .732 -1.49 143 .137 -.107 .071 -.247 -.034 
PES_MAN .332 .565 -3.03 143 .003 -.27 .089 -.447 -.094 
PES_RES 1.89 .171 -1.40 143 .165 -.129 .092 -.311 -.053 
PES_COL 1.99 .161 .068 143 .946 .006 .081 .055 .166 

MBI_DP .027 .870 1.76 143 .081 .280 .158 .035 .590 
MBI_EE .927 .337 1.73 143 .086 .349 .201 .049 .747 
MBI_PA .817 .368 -1.47 143 .144 -.199 .136 -.467 -.069 

Notes: 1. Equal variances assumed.  
2.  = < 0.05 
3. 2-tailed 



  Multivariate  Univariate 
 

Instrument 
Wilk’s Lambda Pillai’s Trace 

Partial 
Eta Sq. 

Between-Subjects Effects 
 F Sig F Sig. Subscale F Sig. Partial 

Eta Sq. 
Highest Non-
Nursing Qual. 

PES-NWI   1.74 .041 .061     
MBI          

Level of 
Supervision  

PES-NWI          
MBI 3.17 .005   .065 MBI_PA 4.03 .020 .055 

Quality of Care in 
Past Year  

PES-NWI   1.88 .032 .063 PES_PAR 4.35 .006 .087 
MBI          

OHS PES-NWI          
MBI   2.27 .037 .047 MBI_DP 2.99 .0541 .041 

Resign < 12 
months  

PES-NWI          
MBI   2.72 .047 .055 MBI_DP 5.85 .017 .040 

Satisfaction with 
Nursing  

PES-NWI   2.10 .025 .072 PES_PAR 4.26 .016 .058 
MBI          

1. Close to significance within the significant multivariate model 























































Organisation 
Level Role1, 2 Time3 FTE4 

Allocation Comment 

Hot-floor 
Service 

Nurse 
Manager 

BH 1.0 (0.25 pod5) Senior leadership for quality, human resources, 
budget and service level operational coordination  

AH 1.0 (0.25 pod) Service level operational coordination  
Clinical 
Nurse6 
Consultant  

BH 1.0 (0.25 pod) Clinical practice, education and quality  

Clinical 
Nurse 
Consultant  

BH 1.0 (0.25 pod) Research and quality 

Clinical 
Nurse 
Consultant 

BH 1.0 (0.25 pod) Equipment and resources  
ACCESS nurse role (1 year rotation) 

Nurse Liaison 
/Outreach 

BH 2.0 (0.5 pod) Rapid Response Team member, clinical support 
role for ward based close observation beds  
ACCESS nurse role (1 year rotation), AH 2.0 (0.5 pod) 

Unit/Pod5 

Nurse Unit 
Manager BH 1.0 Operational coordination of unit level activity and 

resources, quality management and rostering  
Clinical 
Nurse 
Educator 

BH 1.0 ACCESS nurse role (1 year rotation) 

Clinical 
Coordinator AH 1.0 Supernumerary  

ACCESS nurse role (Allocated per shift) 

Clinical 
Support 

BH  2.0 
(1 per 6 beds) ACCESS nurse role (Allocated per shift) 

Based on 50-75% of staff with ICU qualifications AH 2.0 
(1 per 6 beds) 

Notes: 1. Front-line management, education and support roles only 
2. Staffing allocation for nurses providing direct care requires nursing ratios based on a 

multifactor dependency model that considers number of organs simultaneously 
supported by physiological therapies, risk of an adverse event (taking into account 
invasive ventilation), planned interventions and routine care requirements scored using a 
validated tool. 

3. Seven days a week based on business hours (BH) and afterhours (AH) including 
weekends  

4. FTE allocation PER SHIFT based upon a four pod hot-floor model 
5. Pod size based upon 12 beds 
6. Clinical Nurse Consultants in Australia are defined as advanced practice nurses that 

work with the clinical speciality management teams to provide professional leadership on 
quality improvement, education and clinical research (Gardner et al. 2017)  
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Instrument  Description 
Practice 
Environment 
Scale - Nurse 
Work Index 

PES-
NWI 

Consists of 32 Likert type questions including five subscales: 1. nurse participation in 
hospital affairs (8 questions), 2. nursing foundations for quality of care (9 questions), 
3. nurse manager ability, leadership and support of nurses_ (4 questions), 4. staffing 
and resource adequacy (4 questions), 5. nurse–physician collegiality (7 questions). 
Scores indicate the extent of agreement that supportive traits are present and can 
range from 1 (strongly disagree) to 4 (strongly agree), with higher scores indicating a 
more supportive practice environment. According to (Lake 2002) mean values above 
2.5 indicate general agreement, while values below 2.5 indicate disagreement with 
the characteristics measured by the PES-NWI. (Klopper et al. 2012) 

Nurse Work 
Index-Revised 

NWI-R A 57-item measure of the nurse practice environment developed in the US and used 
extensively in international research. Nurses indicate their agreement regarding 
practice environment issues in their current positions on a four-point Likert-type scale 
anchored by ‘strongly disagree’ and ‘strongly agree. (Gasparino et al. 2011) 

Maslach’s 
Burnout 
Inventory 

MBI Composed of 22 items, evaluated using a Likert scale captures key dimensions of 
burnout in three subscales: 1. emotional exhaustion, 2. depersonalisation and 
personal accomplishment. High scores on emotional exhaustion and 
depersonalisation dimensions and low scores on personal accomplishment 
dimension are considered indicative of burnout (Aiken et al. 2011). 

Conditions of 
Work 
Effectiveness 
Questionnaire 

CWEQ 
II 

Includes six subscales reflecting dimensions of empowering structural workplace 
factors (opportunity, information, support and resources) and sources of power 
(formal and informal) that enhance access to those factors. The sum of the mean of 
each subscale forms the variable, total empowerment, representing quality of nursing 
work environment (Purdy et al 2010). 

Nurse Global 
Satisfaction 
Questionnaire 

NGSQ Includes overall job satisfaction and satisfaction with co-workers (Purdy et al. 2010) 

Nurse-
Physician 
Questionnaire 

NPQ Consists of 47 scales to measure multiple variables affecting relations between 
nurses and physicians (Manojovich et al. 2008). 

Organisational 
relationship 
Scale 

ORS Contains 18 items that measure informal power within the work environment. The 
items are designed to measure perceptions of political alliances, sponsor support, 
peer networking, and subordinate relationships in the workplace (Cai et al. 2009). 

Nurse Working 
Environment 
Scale 

NWES A 42-item instrument with seven independent subscales describing the 
organisational climate regarding: 1. professional practice, 2. staffing and resourcing, 
3. nurse management, 4. Nursing process, 5. nurse-physician collaboration, 6. 
clinical competence, 7. positive scheduling. Nurses are asked to asked to indicate 
their perception of each item in their working environment by answering strongly 
disagree (1) to strongly agree (4) on a Likert scale (Stone et al. 2006) 



Instrument Description 
Collaboration 
and Satisfaction 
About Care 
Decisions Scale 

CSA
CDS 

Collaboration and Satisfaction About Care Decisions Scale is a 10-item 7-point Likert 
scale is used to measure nurses’ perceptions of the level of collaboration in sharing 
responsibility for solving problems and making decisions (Papanassoglu et al. 2012 

Work Group 
Characteristics 
Measure 

WG
CM 

Group processes that are a part of teamwork were assessed using the Work Group 
Characteristics Measure. Subscale dimensions selected for the present study included 
task interdependence and process-related group characteristics consisting of potency 
(team self-efficacy), social support, workload sharing and communication/cooperation 
(Purdy et al. 2010). 

Effort-Reward 
Imbalance 
Questionnaire 

ERI
Q 

In the Effort-Reward Imbalance Questionnaire respondents rate their perceived 
respect from superiors, colleagues and overall respect within the workplace on a 
seven-point Likert scale. Higher degrees of perceived respect are indicated by higher 
scores. Overall respect scores are determined by summing and averaging the three 
items (1–7 range) (Faulkner et al. 2008). 

Organizational 
Culture 
Inventory 

OCI Organisational Culture Inventory is a 120-item scale, is the most widely used tool for 
measuring work cultural aspects including the three dimensions of: (1) a team 
satisfaction–oriented culture, where unit norms emphasize self-expression, 
achievement, cooperation, and staff development; (2) a security culture, where norms 
emphasize approval adherence to procedures and conventions, dependence, and 
avoidance of conflict; and (3) a task security–oriented culture, where unit norms 
emphasize perfectionism, competition, opposition, and authoritarian control. A team 
satisfaction–oriented culture is expected to be positively correlated with more effective 
managerial practices, whereas people security and task security cultures would be 
negatively associated with the development of effective managerial practices (Minvielle 
et al. 2005) 

Nurses Early 
Exit Study 

NEX
T 

Nurses Early Exit Study (NEXT-Study) investigated the reasons, circumstances and 
consequences surrounding premature departure from the nursing profession based on three key 
areas: (1) job-demand scale assessed by four items related to lack of time to complete 
work tasks, the ability to pause work when required, pace of work, workload 
distribution and adequate time to talk to patients; (2) influence at work assessed by 
four items – nurses say in work tasks, how to fulfil the tasks, work pace and when to 
fulfil the tasks; and (3) nurse turn over assessed by ascertaining “intent to leave 
nursing” or “intent to leave the profession in the last year (Hasselhorn et al. 2008). 

Copenhagen 
Psychosocial 
Questionnaire 

CPS
OQ 

The Copenhagen Psychosocial Questionnaire assesses the psychosocial work 
environment based upon factors related to work stress, well-being and personality 
factors.  

Nursing Stress 
Scale 

NSS Nursing Stress Scale is 4-point Likert-type scale—never (0), occasionally (1), 
frequently (2), and very frequently (3) according to the perceived occurrence based on 
34 potentially stressful situations in the workplace including:  Workload, death and 
dying, inadequate preparation, lack of support, uncertainty concerning treatment, 
conflict with physicians and conflict with other staff. 



Instrument Description 
Index of Work 
Satisfaction 

IWS Consists of ten items that assess the satisfaction from interaction both among nurses 
and between nurses and physicians including two subscales using a 7-point Likert 
scale with responses ranging from 1 (‘‘strongly agree’’) to 7 (‘‘strongly disagree’’) 
(Manojlovich et al. 2005). 

Job Activity 
Scale  

JAS Contains 12 items that measure the perceived formal power within the work 
environment. The JAS measures perceptions of job flexibility, discretion, visibility, 
and recognition within the work environment. The items are summed and averaged to 
yield a mean score ranging from 1–5 (Cai et al. 2009). 

Professional 
Nursing 
Autonomy 
Scale  

PNAS A four point Likert type scale (1 = very unlikely, 4 = very likely) with 35 items 
measuring role conflict and role ambiguity, and job satisfaction (Iliopoulou et al.  
2010) 

Practice 
Environment 
Questionnaire 

PEQ Measures the four sub constructs of psychological empowerment. Twelve items are 
rated on a five-point Likert scale ranging from strongly disagree to strongly agree. 
Items are summed and averaged to yield scores ranging from 1 to 5. Higher degrees 
of psychological empowerment are indicated by higher scores (Faulkner et al. 2008) 

Work Quality 
Index 

WQI Contains a total of 38 items rated on a Likert scale ranging from 1 to 7; 1 being not 
satisfied and 7 being satisfied. The index consists of six subscales: professional work 
environment (eight items), autonomy (five items), work worth (four items), 
professional relationships (eight items), role enactment (five items), and benefits 
(eight items) (Lee et al. 2008). 

Nursing Work 
Satisfaction 
Scale  

NWSS A two part instrument designed to measure nurses’ expectations and satisfaction with 
a range of six job components including autonomy, relationships, work tasks and 
professional status (Aitken et al. 2010). 

Hamilton 
Anxiety Scale  

HAS Rates the severity of anxiety symptoms according to a scale consisting of 13 items 
including: anxious mood, tension, fears, sleep disturbances, cognitive disturbances, 
depressed mood, musculoskeletal symptoms, sensory symptoms, cardiovascular 
symptoms, respiratory symptoms, gastrointestinal symptoms, genitourinary 
symptoms, and autonomic nervous system symptoms. The scale ranges from 0 to 4, 
where zero denotes absence of anxiety symptoms and four indicates very severe 
symptoms. A total score, calculated by adding the scores assigned to each item, 
represents the overall anxiety level (Karinikola et al. 2012) 

Corley Moral 
Distress Scale  

CMDS This scale consists of twenty one items describing situations that could engender 
moral distress. Respondents rate both the frequency and the level of disturbance 
(intensity) that the situation causes on a scale of zero to four (never occurred/not 
disturbing) to 4 (occurred very frequently/greatly disturbing). For measuring current 
level of moral distress, the frequency and intensity scores for each item are 
multiplied. Each item product of frequency and intensity ranges from 0 to 16. These 
products are added to obtain a composite score. This scoring scheme allows all 
items marked as never experienced or not disturbing to be eliminated from the score, 
reflecting actual moral distress (Papanassoglou et al.2012). 







  
 





















Full variable name  SPSS variable name  Coding instructions  Measure  
HOSPITAL HOSPITAL 1 = ICUA, 2 = ICUB Nominal 
Patient ID ID Record number as per random allocation Scale 
Age Age in years and months Scale 
Gender Gender 0 = Female, 1 = Male  Nominal 
Aboriginality ATSI 0 = non-ATSI, 1 = ATSI Nominal 
Smoking Status Never Smoking 1 = daily, 2 = weekly, 3 = irregular, 4 = ex-smoker, 5 = never smoked Nominal 
APACHEIII J Score APACHE_III_J_SCORE None Scale 
SAPSII Score SAPSII_SCORE None Scale 
SAPS Risk of Death SAPSII_ROD None Scale 
Intubated Intubated 0 = no, 1 = yes Nominal 
Ventilated Ventilated 0 = no, 1 = yes Nominal 
Planned Admissions Adm_Planned 0 = no, 1 = yes Nominal 
ICU Admission Source Adm_Source 1 = OT, 2 = ED, 3 = internal transfer, 4 = external transfer Nominal 
Unplanned Extubation UE 0 = no, 1 = yes Nominal 
CLABSI CLABSI 0 = no, 1 = yes Nominal 
Pressure Ulcer PU 0 = no, 1 = yes Nominal 
VTE Prophylaxis VTEP 0 = no, 1 = yes Nominal 
ICU Mortality ICU_Mortality 0 = died, 1 = survived  Nominal 
ICU LOS Hours ICU_LoS_Hours in hours Scale 
After-Hours Discharge AH_Discharge 0 = no, 1 = yes Nominal 
Discharge Delay Hours DD_Hours None Scale 
Discharge Delay > 6hours DD_6hours 0 = no, 1 = yes Nominal 
Unplanned Readmission < 72 hours UR 0 = no, 1 = yes Nominal 
ICU Admin Date ICU_Admin_Date None Nominal 
ICU Admin Time ICU_Admin_Time None Scale 
ICU Discharge Decision Date ICU_Discharge_Decision_Date None Nominal 
ICU Discharge Time ICU_Discharge_Decision None Scale 
Discharge Date Discharge_Date None Nominal 
ICU Discharge Time ICU_Discharge_Time None Scale 



Full variable name  SPSS variable name  Coding instructions  Measure  
HOSPITAL HOSPITAL 1 = ICUA, 2 = ICUB Nominal 
Nurse ID ID Coded as per survey response  Scale 
Job Title Jon Title 1 = Registered Nurse, 2 = Clinical Nurse Specialist Nominal 
RN_Yrs_Worked RN_Yrs_Worked 1 = < 1 yr., 2 = 1 to 2 yrs., 3 = 3 to 5 yrs., 4 = 6 to 10 yrs., 5 = 11 to 15 yrs., 6 = 16 to 20 yrs., 7 = > 20yrs.   Nominal 
ICU_Yrs_Worked ICU_Yrs_Worked 1 = < 1 yr., 2 = 1 to 2 yrs., 3 = 3 to 5 yrs., 4 = 6 to 10 yrs., 5 = 11 to 15 yrs., 6 = 16 to 20 yrs., 7 = > 20yrs. Nominal 
This_ICU_Yrs_Worked This_ICU_Yrs_Worked 1 = < 1 yr., 2 = 1 to 2 yrs., 3 = 3 to 5 yrs., 4 = 6 to 10 yrs., 5 = 11 to 15 yrs., 6 = 16 to 20 yrs., 7 = > 20yrs. Nominal 
Emp_Status  Emp_Status 1 = Full Time, 2 = Part Time Nominal 
Roster Roster 1 = Roster Rotating 24hours, 2 = Roster Not Rotating Nominal 
Shift_Type Shift_Type 1 = 12hr, 2 = Mixed 10,8,8  Nominal 
Roster_Flexibility Roster_Flexibility 1 = Poor, 2 = Fair, 3 = Good, 4 = Excellent  Nominal 
Redeployed Redeployed  1 = Never, 2 = Rarely (once mth), 3 = Occasionally (twice mth), 4 = Frequently (weekly), 5 = Very Frequent   Nominal 
Paid_OT  Paid_OT 1 = Nil, 2 = Yes Nominal 
Unpaid_OT  Unpaid_OT 1 = Nil, 2 = Yes  Nominal 
CNE_Access CNE_Access 1 = Poor, 2 = Fair, 3 = Good, 4 = Excellent Nominal 
Supervision Supervision 1 = Poor, 2 = Fair, 3 = Good, 4 = Excellent Nominal 
Mentor Mentor 1 = Never, 2 = Rarely (once mth), 3 = Occasionally (twice mth), 4 = Frequently (weekly), 5 = Very Frequent   Nominal 
Clinical_Advice Clinical_Advice  1 = Never, 2 = Rarely (once mth), 3 = Occasionally (twice mth), 4 = Frequently (weekly), 5 = Very Frequent   Nominal 
Quality_Care Quality_Care  1 = Worked < 1 yr., 2 = Deteriorated, 3 = Remained the Same, 4 = Improved Nominal 
Quality_Care_Last_Shift Quality_Care_Last_Shift 1 = Poor, 2 = Fair, 3 = Good, 4 = Excellent Nominal 
OHS OHS 1 = Poor, 2 = Fair, 3 = Good, 4 = Excellent Nominal 
Social_Cohesion Social_Cohesion 1 = Poor, 2 = Fair, 3 = Good, 4 = Excellent Nominal 
Will_Resign_Job Will_Resign_Job 1 = Resign Job, 2 = Not Resign Job Nominal 
Move_ICU Move_ICU 1 = Move ICU, 2 = Not Move ICUs Nominal 
Job_Satisfaction Job_Satisfaction 1 = Very Dissatisfied, 2 = A Little Dissatisfied, 3 = Moderately satisfied, 4 = Very Satisfied Nominal 
Nursing_Satisfaction  Nursing_Satisfaction  1 = Very Dissatisfied, 2 = A Little Dissatisfied, 3 = Moderately satisfied, 4 = Very Satisfied Nominal  
Gender Gender 1 = Female, 2 = Male Nominal 
Age_Yrs Age_Yrs 1 = 20 to 24, 2 = 25 to 29, 3 = 30 to 34, 4 = 35 to 39, 5 = 40 to 44, 6 = 45 to 49, 7 = 50 to 54, 8 = 55 to 59, 9 = > 60 Nominal  
ICU_Qualification ICU_Qualification  1 = No ICU Qualification, 2 = ICU Qualified Nominal 
Highest_Nurse_Qual Highes_Nurse_Qual 1 = Undergraduate Nursing, 2 = Postgraduate Nursing,. 3 = Masters Nursing  Nominal 
Highest_NonNurse_Qual Highest_NonNurse_Qual 1 = No Non-Nursing, 2 = Undergraduate Non-Nursing, 3 = Postgraduate Non-Nursing, 4 = Masters Non-Nursing Nominal 
PES-NWI PES-NWI P1 – P30 Nominal 
MBI MBI M1 – M22 Nominal 





 

  

  

  



 

  

 

  















Organisational 
Attribute 

ICU A 
Hot-floor 
17 beds 

ICU B 
Traditional 
15 beds 

Chi-Square1 
ICR 3 

 16 beds ²  2 

Nu
rsi

ng
 S

taf
f (

FT
E)

 

Target Establishment (FTE) 
Nursing Actual (FTE) 

Management  
Education 

Clinical 
Clinical Nurse Specialist  

 RN Years 7-8 
 RN Years 5-6 
 RN Years 3-4 
 RN Years 1-2 

Active clinical vacancies 
Qualified nursing staff 

Shift Staffing (FTE) 
Nurse Manager 

Nurse Unit Manager 
Team Leader/ACCESS Nurse 

Clinical Nurse Consultant  
Nurse Educator 

Clinical Nurse Educator 
Clinical Bedside 

113.7 
(n) 

11.0 
1.35 
100.8
13.80 
17.90 
13.60 
35.28 
19.50 
2.0 

 
BH 4 

0.35  
1 
0 

0.35 
0  
1 

17 

6.7/bed 
% 

9.71 
1.22 
88.8 
13.7 
17.7 
13.5 
35.0 
19.4 
2.10 
43 

AH 4 

0 
0.35 

1 
0 
0 
0 

17 

103.6 
(n) 

16.01 
3.51 
84.0 
10.6 
10.8 
7.60 
24.6 
30.4 

5 
 

BH 
1 
1 
0 
1 
1 
1 
15 

6.9/bed 
% 

15.5 
3.39 
81.1 
12.6 
12.9 
9.10 
29.2 
36.2 
4.20 
49 
AH 
0 
1 
1 
0 
0 
0 

15 

 
 
 
 
 

1.29 
1.11 
1.76 
3.81 
-6.47 

 
 
 
 
 

.197 

.267 

.078 

.001 

.001 

 = 110.32/ 
6.27 bed 

 
 
 
 
 
 
 
 
 

  = 51% 
 
 
 
 

 
 

Me
dic

al 
St

aff
 (F

TE
) 

Medical Actual (FTE) 
 

Management  
Clinical Staff Specialist  

Clinical Senior Registrars 
Clinical Registrar/Residents 
Shift Staffing (FTE) 

Medical Director 
Deputy Director  

Staff Specialist/VMO 
Senior Registrar/Registrar 

Junior Registrar/RMO 
Rapid Response Team  

Staff Specialist per patient5  

17.8 
 

0.35 
4.1 
4.6 

8.75 
BH 

0.35 
0 
1   
2 
2 
1 

5.9%  

1.1/bed 
 
 
 
 
 

AH 
0 
0 

0.83 
1 
2 
1 

4.9% 

33.8 
 

1 
9.8 
6 
18 
BH 
0.5 
0.5 
1  
2 
1 

0.5 
6.7% 

2.3/bed 
 
 
 
 
 

AH 
0 
0 
1 
1 
1 
0 

6.7% 

   = 24.05/ 
1.50 bed 

 = 1 
 = 7.57 
 = 3.53 
 = 11.95 

Al
lie

d S
taf

f (
FT

E)
 

ICU Snr. Physiotherapist 
ICU Pharmacist  
Ancillary / Orderly 
Clerical 
Allied Shift Staffing   
ICU Snr. Physiotherapist 
ICU Pharmacist  
Ancillary / Orderly 
Clerical  

1.5 
0.35 
1.35 
1.7 
BH 
1.5 

0.35 
1 

1.35  

 
 
 
 

AH 
On call 
On call 

0.35 
0.35 

1 
1 
3 

1.5 
BH 
1 
1 
2 
1 

 
 
 
 

AH 
On call 
On call 

1 
0.5 

   
 

Notes: 1. df = 1 
2.  = < 0.05 
3.Source (ANZICS 2014) 

4. BH - Business hours = Mon to Fri (8am to 6pm); AH – After-Hours 
(6.01pm to 7.59 am) 
5. Percentage of time with each patient on the daily ward round 









Variable Age APACHE 
III-J Score 

SAPSII 
Score 

ICU LOS 
Hours 

ICUA1 Age Correlation Coefficient 1.00 .435** .460** .134** 
Sig. (2-tailed)2 . .000 .000 .003 

APACHEIII-J 
Score 

Correlation Coefficient .435** 1.00 .846** .363** 
Sig. (2-tailed) .000 . .000 .000 

SAPSII Score Correlation Coefficient .460** .846** 1.00 .390** 
Sig. (2-tailed) .000 .000 . .000 

ICU LOS 
Hours 

Correlation Coefficient .134** .363** .390** 1.00 
Sig. (2-tailed) .003 .000 .000 . 

ICUB1 Age Correlation Coefficient 1.00 .397** .429** .003 
Sig. (2-tailed) . .000 .000 .950 

APACHEIII-J 
Score 

Correlation Coefficient .397** 1.00 .872** .000 
Sig. (2-tailed) .000 . .000 .998 

SAPSII Score Correlation Coefficient .429** .872** 1.00 -.020 
Sig. (2-tailed) .000 .000 . .660 

ICU LOS 
Hours 

Correlation Coefficient .003 .000 -.020 1.00 
Sig. (2-tailed) .950 .998 .660 . 

Notes: 1. All variable sample sizes = 500 patients 
2.  = < 0.05 
3. ** Significant at  = <0.01 (2-tailed) 

Variable R Source Age Za 

One  
tail 
p 

Two 
tail 
p 

APACHE 
III-J 

Score Z 

One  
tail 
p 

Two 
tail 
p 

SAPS 
II 

Score Z 

One 
tail 
p 

Two 
tail 
p 

APACHE III-J 
Score 

r1 ICUA .435 .725 .234 .468         
r2 ICUB .397         

SAPSII Score r3 ICUA .460 .609 .271 .542 .846 -
1.57 .058 .117     

r4 ICUB .429 .872     
ICU LOS 
Hours. 

r5 ICUA .134 2.08 .019 .038 .363 6.00 0.00 0.00 .390 6.81 0.00 0.00 r6 ICUB .003 .000 -.020 





 Hot-floor 
Roster 

Flexibility 
CNE 

Access 
Level of 

Supervision 
Mentor 
Nurses 

Provide 
Clinical 
Advice 

Quality of 
Care in 

Past Year 

Quality of 
Care 

Last Shift 

OHS Social 
Cohesion 

Resign 
< 12 

Months 

Intend to 
Move ICUs 

Job 
Satisfaction 

Satisfaction 
with Nursing 

Age (years) 
            34.921 

0.029 
54.821 
0.00 

Job Title 
   11.62 

0.003  13.44 
0.009        11.4 

0.010 
Years Worked as 
an RN     55.824 

0.00 
39.918 
0.002      39.818 

0.002 
31.418 
0.026 

Years Worked as 
an RN in ICU   22.812 

0.029  64.424 
0.00 

55.918 
0.00        

Years Worked in 
This ICU  18.410 

0.049 
21.110 
0.020  47.820 

0.00 
43.015 
0.00        

ICU Qualified  
              
Highest Nursing 
Qual.              
Highest Non 
Nursing Qual.   15.36 

0.018           
Employment 
Status              11.73 

0.009 
Shift Pattern 
     14.14 

0.007 
20.43 
0.000    12.03 

0.007    
Frequency 
Redeployed      32.416 

0.009     9.74 
0.046  24.512 

0.018  
Paid Overtime 
Worked               
Unpaid Overtime 
Worked    6.92 

0.031         16.53 
0.001  

Notes: 1. Significant associations reported as ( ²df, ) 
2.  = < 0.05 Asymptotic Sig (2 sided), 
3. Yates continuity correction 



Conventional 
ICU 

Roster 
Flexibility 

CNE 
Access 

Level of 
Supervision 

Mentor 
Nurses 

Provide 
Clinical 
Advice 

Quality of 
Care in 

Past Year 

Quality of 
Care 

Last Shift 

OHS Social 
Cohesion 

Resign 
< 12 

Months 

Intend to 
Move ICUs 

Job 
Satisfaction 

Satisfaction 
with Nursing 

Age (years) 
     

40.324 
0.02 

37.518 
0.005        

Job Title 
     

22.64 
0.000    

8.93 
0.03   

6.42 
0.04  

Years Worked 
as an RN     

51.224 
0.001 

53.818 
0.00    

17.76 
0.001 

14.96 
0.02   

Years Worked 
as an RN in 
ICU     

51.920 
0.00 

46.515 
0.00        

Years Worked 
in This ICU    

22.812 
0.030 

43.016 
0.00 

37.212 
0.00    

12.24 
0.016    

ICU Qualified    
8.43 

0.039 
17.14 
0.002 

10.43 
0.016        

Highest Nursing 
Qual. 

12.76 
0.048 

14.04 
0.007   

20.38 
0.009 

12.56 
0.051       

10.84 
0.029 

Highest Non 
Nursing Qual.        

15.26 
0.019      

Employment 
Status      

8.3 
3: 0.030       

5.92 
0.06 

Shift Pattern 
      

10.26 
0.017  

6.66 
0.038      

Frequency 
Redeployed 

23.912 
0.021     

51.012 
0.00        

Paid Overtime 
Worked              
Unpaid Overtime 
Worked 

8.03 
0.047    

10.94 
0.028    

10.03 
0.018 

5.131 
0.24 

12.831 
0.00 

7.72 
0.021  

Notes: 1. Significant associations reported as ( ²df, ) 
2.  = < 0.05 Asymptotic Sig (2 sided), 
3. Yates continuity correction 



 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16 P17 P18 P19 P20 P21 P22 P23 P24 P25 P26 P27 P28 P29 P30 
1 1.000                            
P2 .287 1.000                           
P3 .261 .279 1.000                          
P4 .302 .317 .335 1.000                         
P5 .233 .288 .343 .563 1.000                        
P6 .210 .243 .303 .450 .429 1.000                       
P7 .255 .348 .393 .411 .416 .506 1.000                      
P8 .383 .165 .105 .137 .260 .142 .288 1.000                     
P9 .330 .306 .166 .306 .253 .221 .283 .296 1.000                    
P10 .265 .205 .151 .444 .328 .424 .458 .112 .120 1.000                    
P11 .243 .291 .231 .315 .178 .316 .362 .174 .178 .448 1.000                    
P12 .421 .210 .232 .349 .260 .135 .206 .375 .655 .163 .297 1.000                   
P13 .474 .359 .323 .525 .471 .375 .441 .297 .313 .518 .309 .394 1.000                  
P14 .390 .188 .249 .250 .232 .191 .215 .302 .192 .099 .107 .213 .299 1.000                 
P15 .280 .285 .204 .379 .353 .275 .349 .418 .324 .254 .316 .378 .365 .378 1.000                
P16 .349 .552 .326 .231 .330 .175 .306 .275 .313 .146 .216 .230 .369 .281 .353 1.000               
P17 .301 .353 .201 .438 .624 .406 .400 .289 .268 .398 .368 .245 .474 .246 .311 .448 1.000              
P18 .252 .220 .333 .391 .381 .237 .218 .277 .374 .190 .182 .444 .468 .332 .359 .364 .406 1.000             
P19 .189 .366 .308 .396 .284 .118 .320 .243 .381 .151 .199 .397 .322 .367 .338 .488 .288 .416 1.000            
P20 .306 .321 .273 .428 .324 .418 .471 .237 .287 .451 .336 .219 .374 .328 .398 .263 .355 .276 .350 1.000           
P21 .284 .465 .224 .448 .359 .332 .431 .148 .363 .376 .458 .335 .397 .137 .445 .391 .465 .327 .428 .365 1.000          
P22 .288 .243 .191 .239 .231 .333 .375 .167 .341 .280 .140 .220 .415 .207 .328 .282 .273 .323 .219 .314 .435 1.000         
P23 .316 .074 .189 .274 .333 .433 .296 .206 .230 .163 .131 .098 .312 .195 .273 .215 .239 .292 .120 .212 .314 .449 1.000        
P24 .220 .531 .307 .233 .294 .219 .229 .159 .265 .146 .257 .152 .251 .159 .211 .564 .392 .254 .385 .279 .446 .378 .280 1.000       
P25 .302 .145 .180 .321 .222 .289 .181 .151 .210 .282 .264 .128 .226 .317 .213 .175 .166 .208 .316 .333 .205 .410 .387 .288 1.000      
P26 .260 .206 .311 .131 .086 .223 .345 .260 .167 .165 .218 .111 .203 .260 .248 .229 .163 .258 .297 .359 .334 .401 .287 .382 .313 1.000     
P27 .235 .253 .242 .164 .360 .326 .201 .247 .100 .136 .170 .087 .314 .303 .289 .362 .327 .333 .186 .227 .270 .483 .548 .315 .438 .379 1.000    
P28 .253 .319 .189 .345 .327 .360 .371 .287 .233 .407 .319 .115 .412 .262 .313 .282 .332 .215 .343 .460 .482 .389 .310 .390 .372 .416 .423 1.000   
P29 .124 .168 .129 .200 .107 .106 .035 .142 .204 -.078 .122 .206 .201 .263 .288 .131 .110 .139 .115 .101 .266 .247 .122 .224 .143 .233 .148 .258 1.000  
P30 .282 .207 .089 .276 .190 .178 .195 .062 .310 .149 .260 .235 .167 .241 .262 .093 .167 .097 .102 .286 .302 .205 .163 .125 .263 .191 .201 .273 .305 1.000 







Subscale  PES-NWI 
Indicator Description 

Item 
No. 

Factor 
Loading  

Nurse 
Participation in 
Hospital Affairs 

Career development/clinical ladder opportunity 5 .559 
Opportunity for nurses to participate in policy decisions 6 .654 
A senior nursing administrator who is highly visible and accessible to 
staff 

11 .542 

A senior nursing administrator equal in power and authority to other 
top level hospital executives 

15 .492 

Opportunities for advancement 17 .558 
Administration that listens and responds to employee concerns 21 .481 
Nurses are involved in the internal governance of the hospital (e.g. 
practice and policy committees) 

23 .717 

Nurses have the opportunity to serve on hospital and nursing 
committees 

27 .776 

Nurse managers consult with staff on daily problems and procedures 28 .429 

Nursing 
Foundations for 
Quality Care 

Active staff development or continuing education programs for nurses 4 .648 

High standards of nursing care are expected by the administration 14 .497 
A clear philosophy of nursing that pervades the patient care 
environment 

18 .601 

Working with nurses who are clinically competent 19 .554 
An active quality assurance program 22 .586 
A preceptor program for newly hired nurses 25 .582 
Nursing care is based on a nursing rather than a medical model 26 .522 
Written up-to-date nursing care plans for all patients 29 .510 
Patient care assignments that foster continuity of care (i.e., the same 
nurse cares for the patient from one day to the next) 

30 .633 

Nurse Manager 
Ability, 
Leadership and 
Support of 
Nurses  

A supervisory staff that is supportive of the nurses 3 .360 
Supervisors use mistakes as learning opportunities, not criticism 7 .640 
A nurse manager or immediate supervisor who is a good manager 
and leader 

10 .805 

Praise and recognition for a job well done 13 .544 
A nurse manager or supervisor who backs up the nursing staff in 
decision making, even if the conflict is with a doctor 

20 .536 

Staffing and 
Resource 
Adequacy  

Adequate support services allow me to spend time with my patients 
1 .522 

Enough time and opportunity to discuss patient care problems with 
other nurses 

8 .575 

Enough registered nurses on staff to provide quality patient care 9 .625 
Enough staff to get the work done 12 .781 

Collegial Nurse-
Doctor relations 

Doctors and nurses have a good working relationship 2 .718 
A lot of team work between nurses and doctors 16 .753 
Collaboration between nurses and doctors 24 .767 



Subscale MBI 
Indicator Description 

Item 
No. 

Factor 
Loading 

Depersonalisation  

I feel I treat some recipients as if they were impersonal objects. 5 .331 
I've become more callous toward people since I took this job 10 .780 
I worry that this job is hardening me emotionally 11 .686 
I don't really care what happens to some recipients 15 .526 
I feel recipients blame me for some of their problems 22 .322 

Emotional Exhaustion  

I feel emotionally drained from my work 1 .822 
I feel used up at the end of the workday 2 .813 
I feel fatigued when I get up in the morning and have to face 
another day on the job 

3 .804 

Working with people all day is really a strain for me 6 .533 
I feel burned out from my work 8 .816 
I feel frustrated by my job 13 .657 
I feel I'm working too hard on my job 14 .686 
Working with people directly puts too much stress on me 16 .576 
I feel like I'm at the end of my rope 20 .718 

Personal 
Accomplishment 

I can easily understand how my recipients feel about things 4 .465 
I deal very effectively with the problems of my recipients 7 .410 
I feel I'm positively influencing other people's lives through my 
work 

9 .579 

I feel very energetic 12 .638 
I can easily create a relaxed atmosphere with my recipients 17 .548 
I feel exhilarated after working closely with my recipients 18 .649 
I have accomplished many worthwhile things in this job 19 .713 
In my work, I deal with emotional problems very calmly 21 .483 



Rotation Sums of Squares Loadings 
Component % of Variance Cumulative % 

1 14.541 14.54 
2 11.933 26.47 
3 10.492 36.97 
4 10.483 47.45 
5 6.248 53.70 

Rotation Sums of Squares Loadings 
Component % of Variance Cumulative % 

1 24.976 24.98 
2 12.612 37.59 
3 12.520 50.11 



Goodness of Fit Indices Value 

RMSEA 0.08 (90% CI 0.07 - 0.09: p = 0.000) 
CD 0.98 
CFI 0.80 (0.78) 
TLI 0.89 



Goodness of Fit Indices Value 

RMSEA 0.05 (90% CI 0.03 - 0.07: p < 0.05) 
CD 0.99 
CFI 0.80 (0.94) 
TLI 0.93 











Subscale Statistic ICUA ICUB 

Nurse participation in 
hospital affairs 

5%Trimmed Mean 2.82   2.9   
Skewness 2 .129 SE .266  -.402 SE .302  
Kurtosis 2 .153 SE .526  -.463 SE .595  
 Stat df  3 Stat df  
Kolmogorov-Smirnov .089 82 .161 .131 63 .009 
Shapiro-Wilk .984 82 .422 .969 63 .109 

Nursing foundations 
for quality of care  

5%Trimmed Mean 2.9   3.1   
Skewness .213 SE .266  -.029 SE .302  
Kurtosis -.214 SE .526  -.407 SE .595  
 Stat df  Stat df  
Kolmogorov-Smirnov .125 82 .003 .079 63 .200 
Shapiro-Wilk .975 82 .113 .980 63 .392 

Nurse Manager 
ability, leadership and 
support 

5%Trimmed Mean 2.8   3.1   
Skewness -.220 SE .266  -.683 SE .302  
Kurtosis -.177 SE .526  .330 SE .595  
 Stat df  Stat df  
Kolmogorov-Smirnov .110 82 .016 .118 63 .029 
Shapiro-Wilk .980 82 .237 .955 63 .022 

Staffing and resource 
adequacy 

5%Trimmed Mean 2.8   3.0   
Skewness .036 SE .266  -.132 SE .302  
Kurtosis .080 SE .526  -.881 SE .595  
 Stat df  Stat df  
Kolmogorov-Smirnov .135 82 .001 .126 63 .015 
Shapiro-Wilk .968 82 .036 .958 63 .031 

Collegial Nurse- 
Physician relations 

5%Trimmed Mean 3.1   3.1   
Skewness -.234 SE .266  -.015 SE .302  
Kurtosis -.353 SE .526  1.65 SE .595  
 Stat df  Stat df  
Kolmogorov-Smirnov .227 82 .000 .272 63 .000 
Shapiro-Wilk .905 82 .000 .864 63 .000 

 Notes: 1. See analysis footnote 13, 14 

2. Zero = perfect symmetry, between - ½ and + ½ = approximate symmetry, between -½ and -1 or +½ 
and + 1= moderate symmetry, less than – 1 or greater than +1 = a high degree of skewness. 
3.  = < 0.05. 







Spearman’s rho results for practice environment and burnout subscales 
   PES-NWI MBI 
   PAR FOU MAN RES COL DP EE PA 

ICUA 
N = 82 

PES_PAR Corr. Coeff. 1.000        
Sig. (2-tailed) .        

PES_FOU Corr. Coeff. .702** 1.000       
Sig. (2-tailed) .000 .       

PES_MAN Corr. Coeff. .663** .526** 1.000      
Sig. (2-tailed) .000 .000 .      

PES_RES Corr. Coeff. .453** .443** .403** 1.000     
Sig. (2-tailed) .000 .000 .000 .     

PES_COL Corr. Coeff. .516** .516** .447** .410** 1.000    
Sig. (2-tailed) .000 .000 .000 .000 .    

MBI_DP Corr. Coeff. -.234* -.177 -.118 -.118 -.153 1.000   
Sig. (2-tailed) .034 .112 .293 .291 .170 .   

MBI_EE Corr. Coeff. -.564** -.411** -.452** -.443** -.304** .438** 1.000  
Sig. (2-tailed) .000 .000 .000 .000 .006 .000 .  

MBI_PA Corr. Coeff. .204 .289** .173 .185 .318** -.378** -.321** 1.000 
Sig. (2-tailed) .066 .008 .121 .096 .004 .000 .003 . 

ICUB 
N = 63 

PES_PAR Corr. Coeff. 1.000        
Sig. (2-tailed) .        

PES_FOU Corr. Coeff. .678** 1.000       
Sig. (2-tailed) .000 .       

PES_MAN Corr. Coeff. .747** .661** 1.000      
Sig. (2-tailed) .000 .000 .      

PES_RES Corr. Coeff. .394** .589** .384** 1.000     
Sig. (2-tailed) .001 .000 .002 .     

PES_COL Corr. Coeff. .534** .494** .400** .453** 1.000    
Sig. (2-tailed) .000 .000 .001 .000 .    

MBI_DP Corr. Coeff. -.309* -.214 -.273* -.303* -.370** 1.000   
Sig. (2-tailed) .014 .091 .031 .016 .003 .   

MBI_EE Corr. Coeff. -.369** -.177 -.246 -.421** -.389** .552** 1.000  
Sig. (2-tailed) .003 .165 .052 .001 .002 .000 .  

MBI_PA Corr. Coeff. .285* .247 .212 .188 .123 -.258* -.148 1.000 
Sig. (2-tailed) .023 .051 .096 .140 .337 .041 .248 . 

Notes: *Correlation is significant at the 0.05 level (2-tailed) 
** Correlation is significant at the 0.01 level (2-tailed) 



Variable r So
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PE
S_
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R 

Z1 
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U 

Z 
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tail 
p PE
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N 
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Two 
tail 
p PE
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S 
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Two 
tail 
p PE
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Two 
tail 
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P 

Z 

Two 
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I_E
E 

Z 

Two 
tail 
p 

PES_PAR r1 ICUA -                     
r2 ICUB -                     

PES_FOU r3 ICUA .702** .268 .790 -                  
r4 ICUB .678** -                  

PES_MAN r5 ICUA .663** -.981 .327 .526** -1.23 .220 -               
r6 ICUB .747** .661** -               

PES_RES r7 ICUA .453** .420 .674 .443** -1.17 .242 .403** .131 .900 -            
r8 ICUB .394** .589** .384** -            

PES_COL r9 ICUA .516** -.150 .885 .516** .172 .863 .447** .340 .740 .410** -.309 .760 -         
r10 ICUB .534** .494** .400** .453** -         

MBI_DP r11 ICUA -.234* .473 .640 -.177 .230 .822 -.118 .943 .345 -.118 1.13 .257 -.153 1.37 .171 -      
r12 ICUB -.309* -.214 -.273* -.303* -.370** -      

MBI_EE r13 ICUA -.564** -1.47 .142 -.411** -1.51 .132 -.452** -1.38 .170 -.443** -.158 .874 -.304** .570 .572 .438** -.890 .380 -   
r14 ICUB -.369** -.177 -.246 -.421** -.389** .552** -   

MBI_PA r15 ICUA .204 -.503 .615 .289** .264 .792 .173 -.237 .813 .185 -.018 .990 .318** 1.20 .230 -.378** -.781 .435 -.321** -1.10 .283 r16 ICUB .285* .247 .212 .188 .123 -.258* -.148 
Notes:      1. Source: http://www.quantpsy.org/corrtest/corrtest.htm (Preacher 2002) 





    Multivariate  Univariate 
 

PES-NWI 
Subscale 

  Box test Levene’s 
test 

Wilk’s 
Lambda Pillai’s Trace Partial 

Eta Sq. 

Between-Subjects 
Effects 

  Na F Sig.b F Sig.c Value Sig.d Value Sig F Sig.e Partial 
Eta Sq. 

Gender 

PES_PAR ICUA  

1.18 .194 

.802 .495 

.976 .640 - - .024 

.059 .809 .000 ICUB  

PES_FOU ICUA  1.30 .277 .953 .331 .007 ICUB  

PES_MAN ICUA  1.20 .317 .106 .746 .001 ICUB  

PES_RES ICUA  1.42 .240 .023 .880 .000 ICUB  

PES_COL ICUA  .797 .497 1.23 .269 .009 ICUB  

Age 

PES_PAR ICUA X 

1.12 .175 

1.68 .066 

- - .165 .846 .033 

1.86 .092 .079 ICUB X 

PES_FOU ICUA X .625 .840 1.47 .194 .063 ICUB X 
PES_MAN ICUA X 1.02 .434 1.28 .270 .056 ICUB X 

PES_RES ICUA X 1.86 .036 .610 .722 .027 ICUB X 
PES_COL ICUA X 1.63 .081 .471 .829 .021 ICUB X 

ICU Qualified 

PES_PAR ICUA  

1.29 .092 

1.28 .283 

- - .028 .556 .028 

.391 .533 .003 ICUB  

PES_FOU ICUA  .871 .458 .473 .493 .003 ICUB  

PES_MAN ICUA  .717 .543 .312 .577 .002 ICUB  

PES_RES ICUA  4.51 .005 .565 .453 .004 ICUB  

PES_COL ICUA  1.73 .322 .257 .613 .002 ICUB  

Highest Nursing 
Qualification 

 

PES_PAR ICUA  

1.33 .030 

.800 .552 

.947 .678 - - .027 

1.19 .306 .017 ICUB  

PES_FOU ICUA  .982 .431 1.99 .141 .028 ICUB  

PES_MAN ICUA  1.57 .173 2.36 .098 .033 ICUB  

PES_RES ICUA  1.48 .202 .484 .617 .007 ICUB  

PES_COL ICUA  .724 .606 .052 .949 .001 ICUB  

Highest Non-
Nursing 

Qualification 
 

PES_PAR ICUA  

.835 .776 

.831 .564 

- - .182 .041 .061 

1.49 .218 .032 ICUB X 
PES_FOU ICUA  1.12 .352 2.46 .066 .051 ICUB X 

PES_MAN ICUA  .507 .828 1.15 .332 .025 ICUB X 
PES_RES ICUA  .901 .508 2.27 .083 .047 ICUB X 

PES_COL ICUA  1.88 .078 2.50 .062 .052 ICUB X 
Notes: 1. N in each cell > than number of dependent variables tested =  i.e. PES-NWI = 5 

2. Significance > 0.001 the homogeneity of variance is upheld 
3. Significance < 0.05 then assumption of equality of variance is violated 
4. Significance < 0.5 then a difference between groups 
5. Bonferroni correction not applied  = < 0.05 



    Multivariate Univariate  
 

PES-NWI 
Subscale 

  Box test Levene’s 
test 

Wilk’s 
Lambda Pillai’s Trace Partial 

Eta Sq. 

Between-Subjects 
Effects 

  Na F Sig.b F Sig.c Value Sig.d Value Sig F Sig.e Partial 
Eta Sq. 

Job Title 
 

PES_PAR ICUA  

1.08 .330 

.864 .461 

.953 .248 - - .047 

.707 .402 .005 ICUB  

PES_FOU ICUA  1.66 .179 .000 .999 .000 ICUB  

PES_MAN ICUA  1.40 .245 .186 .667 .001 ICUB  

PES_RES ICUA  2.36 .075 .000 .995 .000 ICUB  

PES_COL ICUA  1.13 .339 4.78 .031 .033 ICUB  

Years Worked 
as an RN 

 

PES_PAR ICUA X 

1.22 .065 

1.44 .149 

- - .145 .923 .029 

.470 .829 .021 ICUB X 

PES_FOU ICUA X 1.04 .422 .931 .475 .041 ICUB X 
PES_MAN ICUA X 1.31 .214 .629 .706 .028 ICUB X 

PES_RES ICUA X 1.28 .232 .227 .967 .010 ICUB X 
PES_COL ICUA X 1.16 .314 .843 ,539 .037 ICUB X 

Years Worked 
as an RN in 

ICU 
 

PES_PAR ICUA X 

1.49 .000 

1.07 .391 

- - .202 .321 .040 

.801 .551 .029 ICUB  

PES_FOU ICUA X .706 .743 1.41 .226 .051 ICUB  

PES_MAN ICUA X 2.29 .011 .705 .620 .026 ICUB  

PES_RES ICUA X 1.71 .071 2.17 .062 .076 ICUB  

PES_COL ICUA X 1.74 .070 1.01 .412 .037 ICUB  

 
Years Worked 
as an RN in 

This ICU 
 
 

PES_PAR ICUA X 

1.41 .001 

2.12 .027 

- - .200 .117 .050 

1.34 .258 .038 ICUB  

PES_FOU ICUA X 1.01 .440 2.25 .067 .063 ICUB  

PES_MAN ICUA X 1.99 .039 1.25 .081 .036 ICUB  

PES_RES ICUA X 1.48 .155 1.31 .108 .038 ICUB  

PES_COL ICUA X 1.04 .416 1.65 .066 .047 ICUB  

Employment 
Status 

PES_PAR ICUA  

1.32 .080 

1.05 .372 

.966 .438 - - .034 

.795 .374 .006 ICUB  

PES_FOU ICUA  1.75 .159 .008 .929 .000 ICUB  

PES_MAN ICUA  .368 .776 .288 .592 .002 ICUB  

PES_RES ICUA  1.20 .311 .155 .695 .001 ICUB  

PES_COL ICUA  1.77 .155 2.59 .110 .018 ICUB  



    Multivariate  Univariate 
 

PES-NWI 
Subscale 

  Box test Levene’s 
test 

Wilk’s 
Lambda Pillai’s Trace Partial 

Eta Sq. 

Between-Subjects 
Effects 

  Na F Sig.b F Sig.c Value Sig.d Value Sig F Sig.e Partial 
Eta Sq. 

Shift 
Pattern 

PES_PAR ICUA  

1.21 .162 

.857 .465 

.936 .104 - - .064 

.275 .099 .019 ICUB  

PES_FOU ICUA  .777 .509 2.50 .116 .017 ICUB  

PES_MAN ICUA  1.68 .174 1.30 .256 .009 ICUB  

PES_RES ICUA  2.48 .063 6.09 .015 .041 ICUB  

PES_COL ICUA  .664 .576 .060 .807 .000 ICUB  

Frequency 
Redeployed 
From ICU 

PES_PAR ICUA X 

1.28 .043 

2.31 .019 

- - .168 .271 .042 

.481 .750 .014 ICUB X 

PES_FOU ICUA X 1.97 .058 .535 .711 .016 ICUB X 
PES_MAN ICUA X 3.19 .002 .431 .786 .013 ICUB X 

PES_RES ICUA X 1.91 .056 .885 .475 .026 ICUB X 
PES_COL ICUA X 1.16 .324 1.67 .161 .047 ICUB X 

Paid Overtime 
Worked 

 

PES_PAR ICUA  

.805 .765 

1.22 .306 

- - .039 .350 .039 

.274 .601 .002 ICUB X 
PES_FOU ICUA  .604 .613 .038 .845 .000 ICUB X 

PES_MAN ICUA  1.85 .141 .135 .714 .001 ICUB X 
PES_RES ICUA  1.27 .288 1.98 .162 .014 ICUB X 

PES_COL ICUA  .839 .475 .689 .408 .005 ICUB X 

Unpaid 
Overtime 
Worked 

 

PES_PAR ICUA  

1.32 .074 

1.55 .204 

- - .003 .993 .003 

.129 .720 .001 ICUB  

PES_FOU ICUA  .173 .915 .014 .905 .000 ICUB  

PES_MAN ICUA  .494 .687 .000 .999 .000 ICUB  

PES_RES ICUA  .951 .418 .067 .796 .000 ICUB  

PES_COL ICUA  3.31 .022 .005 .947 .000 ICUB  

Roster 
Flexibility 

 

PES_PAR ICUA  

1.21 .106 

.751 .629 

- - .085 .692 .028 

2.43 .068 .050 ICUB X 
PES_FOU ICUA  1.52 .166 1.70 .170 .036 ICUB X 

PES_MAN ICUA  1.41 .207 .407 .407 .021 ICUB X 
PES_RES ICUA  .568 .781 .652 .652 .012 ICUB X 

PES_COL ICUA  1.37 .224 .497 .497 .017 ICUB X 



   Multivariate  Univariate  
 

PES-NWI 
Subscale 

  Box test Levene’s test Wilk’s 
Lambda Pillai’s Trace Partial 

Eta Sq. 

Between-Subjects 
Effects 

  Na F Sig.b F Sig.c Value Sig.d Value Sig F Sig.e Partial 
Eta Sq. 

CNE Access 

PES_PAR ICUA  

1.05 .358 

.224 .952 

- - .044 .802 .022 

1.39 .252 .020 ICUB  

PES_FOU ICUA  1.42 .220 .019 .981 .000 ICUB  

PES_MAN ICUA  2.70 .023 .280 .756 .004 ICUB  

PES_RES ICUA  1.10 .361 .262 .770 .004 ICUB  

PES_COL ICUA  1.18 .324 .002 .998 .000 ICUB  

Level of 
Supervision 

PES_PAR ICUA  

1.11 .237 

.608 .694 

.934 .505 - - .033 

.549 .579 .008 ICUB  

PES_FOU ICUA  2.19 .058 .161 .851 .002 ICUB  

PES_MAN ICUA  .997 .422 .031 .969 .000 ICUB  

PES_RES ICUA  .984 .430 .921 .401 .013 ICUB  

PES_COL ICUA  2.08 .072 1.03 .359 .015 ICUB  

Required to 
Mentor 
Nurses 

PES_PAR ICUA  

.857 .850 

2.47 .016 

- - .049 .446 .016 

.143 .934 .003 ICUB  

PES_FOU ICUA  1.19 .308 .534 .660 .012 ICUB  

PES_MAN ICUA  1.49 .168 .077 .973 .002 ICUB  

PES_RES ICUA  1.43 .190 .243 .867 .005 ICUB  

PES_COL ICUA  1.008 .433 .367 .777 .008 ICUB  

Required to 
Provide 
Clinical 
Advice 

PES_PAR ICUA  

1.18 .117 

1.08 .380 

- - .211 .079 .053 

2.16 .077 .060 ICUB X 

PES_FOU ICUA  1.56 .135 1.84 .124 .052 ICUB X 
PES_MAN ICUA  .791 .625 1.35 .256 .038 ICUB X 

PES_RES ICUA  .786 .630 2.30 .062 .064 ICUB X 
PES_COL ICUA  1.56 .133 3.01 .020 .082 ICUB X 

Quality of 
Care in Past 

Year 

PES_PAR ICUA  

1.03 .417 

1.10 .366 

- - .188 .032 .063 

4.35 .006 .087 ICUB  

PES_FOU ICUA  2.56 .016 1.68 .173 .036 ICUB  

PES_MAN ICUA  1.87 .079 2.14 .078 .048 ICUB  

PES_RES ICUA  1.08 .379 2.57 .057 .053 ICUB  

PES_COL ICUA  3.12 .004 .557 .645 .012 ICUB  



   Multivariate Univariate 
 

PES-NWI 
Subscale 

  Box test Levene’s 
test 

Wilk’s 
Lambda Pillai’s Trace Partial 

Eta Sq. 

Between-Subjects 
Effects 

  Na F Sig.b F Sig.c Value Sig.d Value Sig F Sig.e Partial 
Eta Sq. 

Quality of 
Care Last 

Shift 

PES_PAR ICUA X 

1.22 .151 

2.72 .023 

- - .039 .863 .019 

.154 .857 .002 ICUB X 
PES_FOU ICUA X 4.10 .002 .421 .657 .006 ICUB X 

PES_MAN ICUA X 1.56 .176 .378 .686 .005 ICUB X 
PES_RES ICUA X 2.04 .077 .134 .875 .002 ICUB X 

PES_COL ICUA X 1.46 .205 .245 .783 .004 ICUB X 

OHS 

PES_PAR ICUA X 

.934 .638 

.772 .593 

- - .098 .187 .049 

3.87 .023 .053 ICUB  

PES_FOU ICUA X 2.72 .016 .827 .440 .012 ICUB  

PES_MAN ICUA X 2.07 .061 3.18 .045 .044 ICUB  

PES_RES ICUA X 2.42 .029 1.18 .310 .017 ICUB  

PES_COL ICUA X .983 .439 1.25 .291 .018 ICUB  

Social 
Cohesion 

PES_PAR ICUA  

1.20 .114 

1.77 .097 

- - .170 .064 .057 

.188 .904 .004 ICUB  

PES_FOU ICUA  1.01 .430 1.02 .387 .022 ICUB  

PES_MAN ICUA  .866 .535 1.01 .391 .022 ICUB  

PES_RES ICUA  1.14 .344 1.82 .146 .038 ICUB  

PES_COL ICUA  2.34 .027 2.05 .110 .043 ICUB  

Resign  
< 12 Months 

 

PES_PAR ICUA  

1.43 .031 

1.17 .325 

.942 .143 - - .058 

.968 .327 .007 ICUB  

PES_FOU ICUA  .034 .992 1.31 .255 .009 ICUB  

PES_MAN ICUA  .733 .534 4.30 .040 .030 ICUB  

PES_RES ICUA  1.30 .276 .029 .864 .000 ICUB  

PES_COL ICUA  .873 .457 .237 .627 .002 ICUB  

Intend to 
Move ICUs 

 

PES_PAR ICUA  

1.18 .233 

2.39 .071 

.965 .431 - - .035 

.020 .889 .000 ICUB  

PES_FOU ICUA  .264 .851 .068 .795 .000 ICUB  

PES_MAN ICUA  2.35 .075 .072 .788 .001 ICUB  

PES_RES ICUA  1.29 .282 1.801 .182 .013 ICUB  

PES_COL ICUA  1.96 .123 .971 .326 .007 ICUB  



   Multivariate  Univariate  
 

PES-NWI 
Subscale 

  Box test Levene’s 
test 

Wilk’s 
Lambda Pillai’s Trace Partial 

Eta Sq. 

Between-Subjects 
Effects 

  Na F Sig.b F Sig.c Value Sig.d Value Sig F Sig.e Partial 
Eta Sq. 

Job 
Satisfaction 

PES_PAR ICUA X 

.910 .695 

3.73 .002 

- - .072 .435 .036 

.371 .691 .005 ICUB  

PES_FOU ICUA X 1.49 .185 .171 .843 .002 ICUB  

PES_MAN ICUA X 1.66 .135 1.03 .359 .015 ICUB  

PES_RES ICUA X 726 .630 .178 .837 .003 ICUB  

PES_COL ICUA X 2.22 .045 1.01 .368 .014 ICUB  

Satisfaction 
with Nursing 

PES_PAR ICUA X 

.645 .969 

.816 .559 

- - .144 .025 .072 

4.26 .016 .058 ICUB X 

PES_FOU ICUA X .855 .530 .778 .461 .011 ICUB X 
PES_MAN ICUA X 1.19 .313 2.38 .096 .033 ICUB X 

PES_RES ICUA X .798 .573 1.02 .365 .015 ICUB X 
PES_COL ICUA X 3.12 .007 0.51 .950 .001 ICUB X 



   Multivariate  Univariate  
 

MBI 
Subscale 

  Box test Levene’s 
test Wilk’s Lambda Pillai’s Trace Partial 

Eta 
Sq 

Between-Subjects 
Effects 

  Na F Sig.b F Sig.c Value Sig.d Value Sig F Sig.e Partial 
Eta Sq. 

Gender 

MBI_DP ICUA  

1.03 .426 

.435 .729 

.992 .774 - - .008 

.042 .838 .000 ICUB  

MBI_EE ICUA  1.74 .161 .490 .485 .003 ICUB  

MBI_PA ICUA  2.27 .083 .106 .745 .001 ICUB  

Age 

MBI_DP ICUA X 

1.10 .277 

1.92 .030 

- - .177 .148 .059 

1.11 .363 .049 ICUB X 

MBI_EE ICUA X 2.67 .002 1.91 .085 .081 ICUB X 
MBI_PA ICUA X 1.42 .152 1.10 .366 .048 ICUB X 

ICU Qualified  

MBI_DP ICUA  

.962 .502 

.091 .965 

.976 .345 - - .024 

2.04 .155 .014 ICUB  

MBI_EE ICUA  1.03 .381 1.11 .293 .008 ICUB  

MBI_PA ICUA  1.93 .128 .362 .548 .003 ICUB  

Highest Nursing 
Qualification 

MBI_DP ICUA  

.873 .665 

.511 .768 

.964 .541 - - .018 

1.44 .241 .020 ICUB  

MBI_EE ICUA  1.08 .374 .187 .830 .003 ICUB  

MBI_PA ICUA  .705 .621 .709 .494 .010 ICUB  

Highest Non-
Nursing 

Qualification 

MBI_DP ICUA  

1.30 .113 

1.29 .258 

.889 .066 - - .038 

1.33 .267 .028 ICUB  

MBI_EE ICUA  1.26 .274 3.08 .030 .063 ICUB  

MBI_PA ICUA  1.63 .132 1.04 .377 .022 ICUB  

Job 
 Title 

MBI_DP ICUA  

1.33 .155 

.578 .630 

.979 .406 - - .021 

.415 .521 .003 ICUB  

MBI_EE ICUA  .690 .559 .064 .800 .000 ICUB  

MBI_PA ICUA  2.52 .061 1.65 .202 .012 ICUB  

Years Worked 
as an RN 

 

MBI_DP ICUA X 

1.47 .008 

1.75 .059 

- - .077 .916 0.26 

.502 .806 .022 ICUB  

MBI_EE ICUA X 3.26 .000 .175 .983 .008 ICUB  

MBI_PA ICUA X 1.92 .033 1.13 .346 .049 ICUB  

Years Worked 
as an RN in 

ICU 

MBI_DP ICUA X 

1.31 .051 

1.70 .073 

- - .145 .173 .048 

2.11 .060 .074 ICUB  

MBI_EE ICUA X 2.90 .001 1.62 .158 .058 ICUB  

MBI_PA ICUA X 3.01 .001 .697 .627 .026 ICUB  
Notes: 1. N in each cell > than number of dependent variables tested =  i.e. MBI = 3 

2. Significance > 0.001 the homogeneity of variance is upheld 
3. Significance < 0.05 then assumption of equality of variance is violated 
4. Significance < 0.5 then a difference between groups 
5. Bonferroni correction not applied  = < 0.05 



   Multivariate  Univariate  
 

MBI 
Subscale 

  Box test Levene’s 
test 

Wilk’s 
Lambda Pillai’s Trace Partial 

Eta  
Sq. 

Between-Subjects 
Effects 

  Na F Sig.b F Sig.c Value Sig.d Value Sig F Sig.e Partial 
Eta Sq. 

Years Worked 
as an RN in 
THIS ICU 

MBI_DP ICUA X 

.966 .546 

.384 .952 

- - .092 .394 .031 

1.32 .265 .038 ICUB  

MBI_EE ICUA X 1.00 .445 .806 .524 .023 ICUB  

MBI_PA ICUA X 2.67 .005 1.60 .178 .046 ICUB  

Employment 
Status 

MBI_DP ICUA  

.892 .589 

4.04 .009 

- - .016 .531 .016 

1.81 .180 .013 ICUB  

MBI_EE ICUA  .692 .559 .412 .522 .003 ICUB  

MBI_PA ICUA  .526 .665 .071 .790 .001 ICUB  

Shift 
Pattern 

MBI_DP ICUA  

.903 .575 

1.04 .379 

.994 .851 - - .006 

.772 .381 .005 ICUB  

MBI_EE ICUA  .962 .412 .112 .738 .001 ICUB  

MBI_PA ICUA  1.16 .328 .013 .908 .000 ICUB  

Frequency 
Deployed from 

ICU 

MBI_DP ICUA X 

.954 .556 

2.51 .011 

- - .052 .844 .017 

.927 .395 .030 ICUB X 
MBI_EE ICUA X .952 .483 .228 .961 .005 ICUB X 

MBI_PA ICUA X 1.29 .246 .333 .735 .015 ICUB X 

Paid Overtime 
Worked 

MBI_DP ICUA  

1.11 .348 

1.19 .316 

- - .002 .974 .002 

.000 .997 .000 ICUB X 

MBI_EE ICUA  1.55 .204 .079 .779 .001 ICUB X 
MBI_PA ICUA  .936 .425 .076 .783 .001 ICUB X 

Unpaid 
Overtime 
Worked 

MBI_DP ICUA  

1.14 .305 

.334 .801 

.977 .358 - - .023 

2.51 .116 .017 ICUB  

MBI_EE ICUA  .884 .451 .105 .746 .001 ICUB  

MBI_PA ICUA  .434 .729 .053 .819 .000 ICUB  

Roster 
Flexibility  

MBI_DP ICUA  

1.20 .180 

1.49 .175 

.952 .673 - - .016 

.246 .864 .005 ICUB  

MBI_EE ICUA  1.44 .195 .419 .740 .009 ICUB  

MBI_PA ICUA  1.84 .084 1.33 .266 .028 ICUB  

CNE 
Access 

MBI_DP ICUA  

1.41 .069 

1.74 .129 

- - .052 .287 .026 

1.76 .177 .025 ICUB  

MBI_EE ICUA  1.37 .240 .147 .863 .002 ICUB  

MBI_PA ICUA  2.87 .017 1.63 .199 .023 ICUB  

Level of 
Supervision  

MBI_DP ICUA  

.982 .494 

.759 .581 

.875 .005 - - .065 

2.66 .074 .037 ICUB  

MBI_EE ICUA  .430 .827 1.47 .234 .021 ICUB  

MBI_PA 
ICUA  

.908 .478 4.03 .020 .055 ICUB  
  



 
MBI 

Subscale 

  Box test Levene’s 
test 

Wilk’s 
Lambda Pillai’s Trace Partial 

Eta 
Sq. 

Between-Subjects 
Effects 

  Na F Sig.b F Sig.c Value Sig.d Value Sig F Sig.e Partial 
Eta Sq. 

Required to 
Mentor 

MBI_DP ICUA  

.786 .855 

1.19 .312 

.969 .891 - - .010 

.711 .547 0.015 ICUB  

MBI_EE ICUA  .465 .879 .080 .971 .002 ICUB  

MBI_PA ICUA  
.387 .926 .174 .914 .004 ICUB  

Required to 
Provide 
Clinical 
Advice 

MBI_DP ICUA  

.964 .543 

1.17 .317 

.912 .408 - - .030 

.812 .520 .023 ICUB  

MBI_EE ICUA  .867 .556 1.12 .350 .032 ICUB  

MBI_PA ICUA  .609 .788 .998 .411 .029 ICUB  

Quality of 
Care in Past 

Year 

MBI_DP ICUA  

.927 .606 

.714 .661 

.950 .631 `- - .017 

.182 .908 .004 ICUB  

MBI_EE ICUA  .934 .482 .544 .653 .012 ICUB  

MBI_PA ICUA  1.31 .252 1.03 .383 .022 ICUB  

Quality of 
Care Last 

Shift  

MBI_DP ICUA X 

1.25 .208 

1.75 .128 

- - .041 .451 .020 

.567 .568 .008 ICUB X 

MBI_EE ICUA X .759 .581 .212 .809 .003 ICUB X 

MBI_PA ICUA X 2.06 .027 1.15 .318 .016 ICUB X 

OHS 

MBI_DP ICUA X 

1.37 .086 

3.42 .004 

- - .095 .037 .047 

2.99 .054 .041 ICUB  

MBI_EE ICUA X 1.70 .124 2.43 .092 .034 ICUB  

MBI_PA ICUA X 1.11 .361 .826 .440 .012 ICUB  

Social 
Cohesion 

MBI_DP ICUA  

.727 .885 

2.12 .045 

- - .041 .769 .014 

.805 .493 .017 ICUB  

MBI_EE ICUA  .679 .690 .553 .647 .012 ICUB  

MBI_PA ICUA  1.15 .337 .221 .881 .005 ICUB  

Resign 
< 12 months 

MBI_DP ICUA  

1.07 .377 

2.70 .048 

- - .055 .047 .055 

5.85 .017 .040 ICUB  

MBI_EE ICUA  
1.31 .272 2.14 .146 .015 ICUB  

MBI_PA ICUA  
.810 .490 .476 .491 .003 ICUB  

Intend to 
Move ICUs 

MBI_DP ICUA  

.714 .800 

.127 .944 

.956 .098 - - .044 

.265 .608 .002 ICUB  

MBI_EE ICUA  
.708 .549 1.79 .183 .013 ICUB  

MBI_PA ICUA  
.465 .707 2.90 .091 .020 ICUB  

Job 
Satisfaction 

MBI_DP ICUA  

1.14 .250 

.601 7.29 

.947 .278 - - .027 

1.49 .229 .021 ICUB  

MBI_EE ICUA  1.53 .172 .292 .747 .004 ICUB  

MBI_PA ICUA  1.40 .220 1.35 .263 .019 ICUB  

Satisfaction with 
Nursing  

MBI_DP ICUA X 

1.09 .351 

1.68 .131 

- - .051 .306 .026 

1.50 .227 .021 ICUB  

MBI_EE ICUA X 1.40 .218 .305 .737 .004 ICUB  

MBI_PA ICUA X .462 .836 .312 .732 .005 ICUB  



•
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