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Data Sources
• The UAB trauma registry, which provided demographic, injury, and clinical 
information for trauma/burn service consults and admissions

•Hospital census data provided information regarding hourly patient census

•Quality Improvement (QI) data provided information regarding complications

Study Design, Population, and Variable Definitions
Design: Longitudinal (i.e., time-series)

Population: Patients admitted to the trauma/burn service in an ACS-verified 
Level I trauma center

Time periods of observation: 1/1/2001-11/11/2004 (38 beds max), 11/12/2004- 
1/2/2007 (56 beds max), and 1/3/2007-3/31/2008 (76 beds max)

Independent variable of interest: % of maximum beds available (i.e., max 
volume), categorized into tertiles

Dependent variables:
•Death 

• Complications grouped into disease/injury related (DR), delay of care (DC), 
unplanned deviation from care (UDC), and system impairment/inadequacy  
(SI)

Statistical analysis
Poisson regression—adjusted for injury severity—was used to estimate risk 
ratios (RRs) and associated 95% confidence intervals (95% CIs) for the 
association between daily census and the rate of patient complications and 
mortality

Owing to the greater experience and resources, higher volume trauma centers 
have been shown to have improved survival compared those with lower 
volume.  Despite this improved survival, it has been suggested that, within 
individual higher volume trauma centers, patient volume at any given time 
may exceed resources thereby adversely impacting patient outcomes.  
However, to date no study has evaluated the specific relationship between 
daily patient volume and patient outcomes.

Strengths 
• This is the first study to examine how fluctuations in patient volume affect 

mortality and complications rates among a single hospital population.  

• Inclusion of a large sample size provide precise estimates of the association 
between patient volume and mortality and complication risk.  

• Review of QI data prevents misclassification of complication status

Limitations
• While multiple years of data were used, the maximum number of beds  

available doubled from 38 to 76

• Because of this, percent-over-max volume was correlated with time period, 
with higher values for earlier time periods.  If time period was associated 
with complications, this would bias the results towards the earlier, higher 
percent-over-max volume periods.

• To avoid this, tertiles were estimated by time period, thus avoiding any bias 
by time period

MethodsMethodsMethods

The results of the current study suggest that higher patient volumes, which 
can result in decreases in the available hospital resources such as number of 
beds and staff, increase patients’ risk of both complications and mortality.  The 
increase in complication risk can be mitigated by increasing available staff 
during times of increased patient volume.

ConclusionConclusionConclusion

ResultsResultsResultsBackgroundBackgroundBackground

DiscussionDiscussionDiscussion
Summary
• The increased mortality and complication risk in the higher volume tertile 

suggests that patient outcomes are dependent upon trauma service volume 
status.  

• This could be due to overflow patients being placed in non-trauma service 
beds, and thus possibly not having received optimal trauma care throughout 
their hospitalization. 

• Interestingly, complications arising from unexpected deviations of care, 
which resulted from lack of equipment resources, were not more likely to 
occur during high-volume states. This suggests that that an increased 
patient load does not place an unacceptably high burden on hospital  
equipment.
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