
 
© 2011 American Medical Association. All rights reserved. 

Supplementary Online Content 

 

Scales DC, Dainty K, Hales B, et al. A Multifaceted Intervention for Quality Improvement 
in a Network of Intensive Care Units: A Cluster Randomized Trial. JAMA. 
doi:10.1001/jama.2010.2000 

 

eAppendix. Secondary Endpoints and Sensitivity Analyses 

eFigure 1. Study Flow Diagram Showing Trial and Decay-Monitoring Period 

eFigure 2. Summary of Effects of Intervention Across All Targeted Care Practices – 
Sensitivity Analyses Using GEE model 

eFigure 3. Change Over Time During Trial Within Individual ICUs 

eTable 1. Results of Active Intervention on Adoption of Best Practices During Decay-
Monitoring Period (for Hospitals Assigned to Control During Trial That Became Active 
During Decay-Monitoring Period) 

eTable 2. Contraindications for Receiving Anticoagulation When DVT Prophylaxis Was 
Not Used During Trial 

 

 

This supplementary material has been provided by the authors to give readers additional 
information about their work. 



 
© 2011 American Medical Association. All rights reserved. 

eAppendix. Secondary Endpoints and Sensitivity Analyses 

Herein we describe ancillary results from our pragmatic cluster randomized trial, including 
secondary endpoints measured for targeted care practices and results of sensitivity analyses. 

1. Secondary and Exploratory Analyses 

We conducted secondary analyses to understand potential mechanisms mediating the 
effectiveness of our intervention.  We performed a post-hoc analysis to investigate whether 3 ICU 
organizational factors (dedicated intensivist staffing, ICU size > 10 staffed beds, or prior 
participation in data collection activities related to quality improvement) were associated with 
improved adoption of care practices that were observed to have the greatest improvements in the 
trial.  For these analyses, we considered only the ICUs receiving the active intervention during the 
trial period, because our interest was to examine these organizational factors as effect modifiers 
of our intervention.  We first used our generalized linear mixed methods model to calculate odds 
ratios for improvement, comparing last month vs. first month, with and without each 
organizational factor.  We then computed the ratio of odds ratios for each organizational factor 
(i.e. odds ratio with organizational factor present / odds ratio with organizational factor absent).  

2. Secondary Endpoints: Prevention of Ventilator-Associated Pneumonia 

The proportion of ventilator-days associated with endotracheal intubation did not change 
throughout the trial period in active hospitals (69.0% during first month to 64.3% in last month, 
p=0.43), but nasotracheal intubation remained rare in both the trial and follow-up periods (0.2% 
of total ventilator days).  Tracheostomy was performed in a minority (11.4%) of mechanically-
ventilated patients in active hospitals but accounted for 29.1% of total ventilator days.  Patients 
were as likely to receive semi-recumbent positioning on mechanical ventilation days associated 
with endotracheal intubation as they were on days associated with tracheostomy (71.5% versus 
75.5% of patient days, p=0. 23). 

3. Secondary Endpoints: Prophylaxis Against Deep Vein Thrombosis (DVT) 

Contraindications for receiving anticoagulation when DVT prophylaxis was not used during the 
trial are summarized in eTable 2.  Among patient-days during which no anticoagulant prophylaxis 
was prescribed in active ICUs during the trial period, 15.5% were associated with using anti-
embolic stockings and 1.8% with sequential compression devices.  On patient days associated 
with an acceptable contraindication to anticoagulation, 11.6% of these were associated with use 
of anti-embolic stockings and 1.9% were associated with use of sequential compression devices.  
The use of anti-embolic stockings in active hospitals overall increased from 11.4% patient-days 
during the first month of the study to 24.7% in the last month (p=0.005) and the use of sequential 
compression devices remained unchanged (1.5% during first month versus 1.1% for the last 
month; p=0.71).  

4. Secondary Endpoints: Prevention of Catheter-Related Bloodstream Infections 

The overall rate of completion of the catheter checklist (both groups) improved from 51.8% of 
139 eligible central venous catheter insertions during the first month to 57.3% of 110 during the 
last month of the 4-month trial. The odds ratio for checklist completion during the last month 
compared to the first month of the trial period in the active group was 3.41 (95% CI 1.25 to 9.31; 
p=0.02). In contrast, there was no improvement in checklist completion for the control group 
during the same period (odds ratio 0.84, 95% CI 0.36 to 1.99; p=0.69). 
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5. Results During the Decay-Monitoring Period 

During the decay-monitoring period when ICUs received active interventions targeting the care 
practices for which they had acted as controls during the trial period, rates of semi-recumbent 
positioning increased only modestly, from 89.3% during the first month to 91.9% during the last 
month (odds ratio of last month versus first month 1.13, 95% CI 0.72 to 1.80; p=0.59).  When 
ICUs that were controls in the trial period for DVT prophylaxis received active interventions to 
increase use of this practice during the follow-up period, rates of anticoagulation did not change 
significantly (from 95.3% during first month 1 to 93.9% during the last month; odds ratio of last 
versus month, 0.67, 95% CI 0.37 to 1.22; p=0.19).  There was no statistically significant 
improvement when control ICUs from the trial period received interventions to prevent catheter-
related blood stream infections; checklist completion rates increased from 23.5% during the first 
month to 49.1% in the third month, and overall rates of adherence to the sterile insertion bundle 
increased from 54.3% to 69.2% over this time period (odds ratio of last month versus first month 
2.05, 95% CI 0.69 to 6.07, p=0.19). Similarly, when control hospitals from the trial period 
received active interventions promoting daily spontaneous breathing trials, rates increased only 
modestly, from 92.0% during the first month to 95.4% during the last month (odds ratio of last 
month versus first month 1.93, 95% CI 0.79 to 4.75; p=0.15).  In hospitals originally assigned to 
control for risk assessments for decubitus ulcers in the trial period, completion rates increased 
from 51.1% of eligible patient days during the first month to 76.7% during the last month (odds 
ratio last month versus first month 4.96, 95% CI 0.84 to 29.30; p=0.08).  Finally, when control 
ICUs from the trial period received active activities targeting provision of early enteral nutrition 
within 48 hours of ICU admission, no improvement was observed from the first month (98.7% of 
311 eligible patients) to the last month (93.5% of 275 eligible patients; odds ratio last month 
versus first month 0.16, 95% CI 0.06 to 0.43; p<0.001).  The effects of the study intervention 
when control ICUs received active interventions are summarized in eTable 1.
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eFigure 1. Study Flow Diagram Showing Trial and Decay-Monitoring Period 

 
 
 
VAP = ventilator associated pneumonia; DVT = deep vein thrombosis; SBT = spontaneous breathing trial; 
CRBSI = catheter-related bloodstream infection  
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eFigure 2. Summary of Effects of Intervention Across All Targeted Care Practices – Sensitivity Analyses Using GEE model 

Ratio of odds ratios 

Figure summarizing effects of the intervention across all targeted care practices during the trial, calculated using the GEE model.  For the primary analysis 
included in the main manuscript, we calculated odds ratios used to derive ratios of odds ratios using general linear mixed models. “First” refers to first month 
of the 4-month trial for each targeted practice, “Last” refers to last month of the trial, reported separately for Intervention (“Active”) vs. Control groups. 
Numerators are number of patients or patient-days for which the targeted care practice was delivered; denominators are total eligible patients or patient-days 
during the month of study.  Weight refers to the contribution of each practice to the overall estimate of the intervention's effect. 

Abbreviations: DVT = deep vein thrombosis; CRBSI = catheter-related bloodstream infection; SBT = spontaneous breathing trial  
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eFigure 3. Change Over Time During Trial Within Individual ICUs 
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eFigure 3. Change Over Time During Trial Within Individual ICUs (continued) 

Each graph in the panel depicts the change over time in adoption rates of targeted practices within individual ICUs during the trial.  Note that these figures 
treat each ICU as one trial subject; there is no weighting for number of patients within each ICU and no adjustment for intercluster variation. For each care 
practice, the left panel depicts performance in ICUs receiving the active intervention and the right panel depicts performance in control ICUs. For each graph, 
the x-axis is the month of study and y-axis is the proportion of eligible patient days (Semi-recumbent Positioning, Daily SBT, Assessment of Decubitus Ulcer 
Risk) or patients (DVT Prophylaxis, Prevention of CRBSI, Early Enteral Nutrition).  Each point in the graphs represents the adoption rates for all eligible 
patient days or patients during the previous month of study; missing points for individual ICUs indicate no eligible patients were admitted during that study 
month. Abbreviations: DVT = deep vein thrombosis; CRBSI = catheter-related bloodstream infection; SBT = spontaneous breathing trial 
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eTable 1. Results of Active Intervention on Adoption of Best Practices During Decay-
Monitoring Period (for Hospitals Assigned to Control During Trial That Became Active 
During Decay-Monitoring Period) 

 

 

 

 

 

Targeted Practice Improvement Last Month vs First Month 
Odds ratio (95% CI); p-value 

Semi-recumbent positioning 1.13 (0.72 - 1.80); p=0.59 
DVT prophylaxis 0.67 (0.37 - 1.22); p=0.19 
Prevention of CRBSI 2.05 (0.69 - 6.07); p=0.19 
Daily SBT 1.93 (0.79 - 4.75); p=0.15 
Assessment of Decubitus Ulcer Risk 4.96 (0.84 - 29.30); p=0.08 
Early Enteral Nutrition 0.16 (0.06 - 0.43); p<0.001 
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eTable 2. Contraindications for Receiving Anticoagulation When DVT Prophylaxis Was 
Not Used During Trial 

 

Contraindication* Patient days without VTE prophylaxis 
(%) – (n=2049) 

Ambulating 683 (33.3) 
Operation within last 48 hours or anticipated during 
next 12 hours 

450 (22.0) 

Platelet count <50 000 187 (9.1) 
Bleeding requiring transfusion ≥ 2 units blood 
during last 24 hours 

172 (8.4) 

Intracranial haemorrhage within last 2 weeks 74 (3.6) 
Major trauma within last 48 hours 44 (2.1) 
International normalized ratio (INR) > 2.0 122 (6.0) 
None identified 661 (32.3) 
 

*Note some patients had more than one contraindication. An acceptable contraindication was recorded on 
1388 (i.e. 2049-661) patient days. 
 


