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Introduction 
Emergency department (ED) crowding is a significant problem in emergency care. The most 
widely known tools to measure crowding are EDWIN and NEDOCS; these are validated scores. 
A newer tool, the International Crowding Measure in EDs (ICMED), seeks to measure crowding 
and determine its cause but has not yet been validated internationally. In New Brunswick, there 
are three tools used in local EDs, the ED Saturation Calculators; these have not been validated. 
The goal of this study is to determine which of these six tools, as well as four readily available 
single variables, is the best measure of ED crowding, as compared to physician rating via Visual 
Analogue Scale (VAS). A secondary goal will be to determine which tool best predicts ED 
crowding up to four hours before being recognized on VAS. 
 
Methods 
We conducted observations in crowding in a tertiary hospital ED capturing all times of day, over 
two weeks, and compared resultant crowding scores against clinician rating, the standard of face 
validity in ED crowding. Four single variables (# pts in ED; # pts TBS; # wait room pts; # 
boarders) were also analyzed as predictor variables. In this study, physician rating is the outcome 
measure, based on 10cm VAS. All six scores have been calculated using data collected at 2-hour 
intervals. At each observation, ED Charge Physician and Charge RN were asked their clinical 
perception of crowding and safety using VAS. A minimum sample size of 41 crowded 
observations was required. 
 
Results  
We recorded 143 events. Physician VAS showed the ED to be crowded 48% of time during the 
study period. With 68 crowded observations, the study was sufficiently powered. As measures 
for crowding, individual performances were; ICMED: r=0.282; NEDOCS: r=0.545; SJ ED 
Saturation: r=0.640, “# patients in ED”: r=0.6. The inter-rater reliability between physician and 
charge nurse VAS was poor (k=0.265). A regression model determined which score is most 
closely correlated with physician VAS. A second regression model determined which is most 
correlated with early ED crowding up to four hours before clinical recognition. 
 
Conclusion  
ED crowding is challenging to measure and predict, with a subjective criterion standard. This 
study has determined which of the six ED crowding tools and four single variables best 
correlates with clinical perception of crowding in a Canadian tertiary hospital.  


