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ABSTRACT
Objective: The objective of this retrospective study was to identify the factors associated with daily counts of departures before initial management (DBIM) in the two emergency rooms at the Centre hospitalier universitaire de Sherbrooke (University of Sherbrooke hospital centre), Fleurimont (HF) and Hôtel-Dieu (HD).
Method: Anonymous clinical and demographic data, as well as hospital data, were extracted from the database at the Centre Informatisé de Recherche Évaluative en Services et Soins de Santé (CIRESSS) (Technological centre for evaluative research in health care services) for the period from April 1, 2011 to June 30, 2012. The variables correlated to the number of DBIMs per day per site in univariate analyses were retained for the analysis of multivariate linear regression. 
Results: The analyses of multivariate regression show that the number of DBIMs per day decreased for both sites during when the average length of stay for non-hospitalized patients at the emergency department decreased (HF: b=1.17, p<0.001; HD: b=1.41, p<0.001) and when a physician dedicated to ambulatory patients was present (HF: b= -4.35, p<0.001; HD: b= -5.48, p<0,001). In addition, factors related to emergency room traffic and the primary reason for consultation also had an effect on the number of DBIMs per day.
Conclusion: Efforts should be made to reduce the average length of stay for non-hospitalized patients at the emergency department and to ensure the presence of a physician dedicated to ambulatory patients to reduce the number of DBIMs.

INTRODUCTION 

In general, user satisfaction is put to the test by system congestion.1 For several reasons, some patients choose to depart before initial management (DBIM). The DBIM rate was retained as the 5th most important factor for evaluating the quality of patient care in emergency departments across Canada. 2  Patients who opt for a DBIM have a risk that is lower or equal to other patients for worsened progress, requiring medical care later or having prolonged symptoms. 1,3-19 Certain DBIMs may have urgent triage codes. 14,20 The factors most often associated with DBIMs are: emergency department traffic,5,6,21-24 wait times that are judged to be too long, 4,5,9,10,17,20,25-29 assignment of a less urgent triage code,5 6,17,20,27,30-33 the intrinsic characteristics of the on-call physician, 21,23 young age, 5-7,9,10,29  being an ambulatory patient,7,10,20,32 disappearance of symptoms, 14,18,20 etc.
There are few studies that examine DBIMs in a Canadian context13,26, 34-38 and no studies, to our knowledge, in a Quebec context for a general population.13,37,38  It would be relevant to analyse the factors that contribute to this phenomenon locally in order to be able to ensure better service to the public. The objective of this study is to identify the hospital factors that influence the daily number of DBIMs in the emergency departments of our facility in 2011–2012.
METHOD
Background
The Centre hospitalier universitaire de Sherbrooke (CHUS) is the fourth largest university hospital centre in Quebec and has 715 hospital beds. The facility includes two tertiary-level emergency rooms (Hôpital Fleurimont [HF] et Hôpital Hôtel-Dieu [HD]) that receive approximately 90,000 visits annually (45,600 at HF and 44,400 at HD). The CHUS is the place of reference for tertiary care in the Estrie region of Quebec, Canada. The populations served and the operating modes in the two emergency rooms are very distinct, which highlights the need for separate statistical analyses. Among other things, the available specialties vary: at HF, the specialties called upon most often are pediatrics, cardiology, respirology, and the subspecialties of surgery and traumatology; at HD, they are geriatric medicine, psychiatry, family medicine, internal medicine, ophthalmology, and ORL.
Normally, two physicians cover the shifts from 8:00 a.m. to 4:00 p.m. (day) and 4:00 p.m. to midnight (evening) at each emergency room. Only one physician per site covers the shift from midnight to 8:00 a.m. (night). Physicians are not assigned a specific emergency section and, based on the triage scale, will see patients arriving by ambulance, ambulatory, on stretchers or on foot. Depending on the availability of medical staff, a physician can be added to see ambulatory patients exclusively (from 10:00 a.m. to 4:00 p.m.).
Collection of data
The analyzed data were extracted from the clinical database at the Centre Informatisé de Recherche Évaluative en Services et Soins de Santé (CIRESSS). That system allows for the extraction of daily counts of anonymous clinical and demographic data from patients’ medical records, and hospital data. Authorization was obtained from the Comité d’éthique de la recherche en santé chez l’humain (Ethics committee for human health research) at the CHUS and the director of professional services at the CHUS.
In addition to the number of DBIMs per day (dependent variable), we extracted the number of patients who registered at emergency departments for each day of the study period (April 1, 2011 to June 30, 2012, 457 days) and who meet each of the following criteria (independent variables): age range (≤17 years old, 18–64 years old, 65–74 years old, ≥75 years old); sex (man, woman); the shift when they arrived (night, evening, day); the way they arrived at the emergency department (in ambulance, ambulatory); the triage code (I to V based on the Canadian Triage and Acuity Scale for emergency departments [CTAS]); major diagnostic categories (trauma – excluding vehicular involvement; cardiac problems; digestive disorders; respiratory disorders; others); traffic (ambulatory patients who have been hospitalized in the emergency department, patients on stretchers hospitalized in the emergency department). We determined on a daily basis the average occupancy rate for the emergency department (%), as well as the average length of stay for patients hospitalized in the emergency department, patients not hospitalized in the emergency department, and the average overall length of stay (average length of stay for all patients on stretchers). Patients hospitalized in the emergency department, using the preceding variables, are those who remain in the emergency department’s physical area while awaiting a bed on a floor, but who are no longer under the responsibility of the emergency physician. For each day, we noted the presence/absence of a physician dedicated to ambulatory patients. 

Statistical analysis
The statistical analysis was done with the assistance of a statistician at the Centre de Recherche du CHUS (CHUS research centre) and version 20 of the SPSS software. The analyses were done separately for both sites and p<0.05 was retained as the significance level. A t-test was used to compare the number of DBIMs per day and the average length of stays between the sites.
We identified the factors influencing the number of DBIMs per day using a univariate approach. The effect of having a physician present who was dedicated to ambulatory patients on the number of DBIMs was established by a t-test. The Pearson correlation coefficients (Spearman, if the data distribution was non-normal) were calculated in order to identify the independent variables, expressed as a number of patients per day, which were correlated to the number of DBIMs per day; these variables were retained for the multivariate analysis by linear regression. The variables with correlation coefficients > 0.4 between them were excluded to reduce the risk of colinearities. The multivariate linear regression of the number of DBIMs per day was done using a step-by-step statistical model. Given the statistical analysis method used (comparison of the number of DBIMs per day with the number of patients per day for whom the variable was present), the case was “excluded” from the analysis when data was missing.
RESULTS
During the study period (457 days), 111,317 patients were registered at the CHUS’s emergency rooms (HF: 58,040; HD: 53,277). Of these, 12% opted for a DBIM (HF: average = 12.0 DBIM/day vs. HD: 17.8 DBIM/day; p<0.001). A physician dedicated to ambulatory patients was present for 382/457 days (83.6%) at the HF site and for 371/457 days (81.2%) at the HD site.
A description of the populations and the number of DBIMs per category are provided in Table 1. The average lengths of stay overall and for patients hospitalized and not hospitalized at the emergency department were higher at HD than at HF (15.0 hrs. vs. 11.7 hrs., p<0.001; 23.8 hrs. vs. 14.9 hrs., p<0.001; 7.5 hrs. vs. 7.3 hrs., p<0.001, respectively). 

The coefficients of correlation that describe the relationship between the number of DBIMs per day and the continuous independent variables (daily counts, average occupancy rates) are provided in Table 2. A t-test showed that the number of DBIMs per day was lower for days when a physician dedicated to ambulatory patients was present than days when such a physician was absent at the HF (average = 11.5 DBIM/day vs. average = 14.4 DBIM/day; t[455] = -3.506, p<0.001) and the HD (average = 17.0 DBIM/day vs. average = 21.5 DBIM/day; t[455] = -4.919, p<0.001). The variables correlated to the dependent variable were retained for multivariate analyses, except those that were too strongly correlated to other retained variables (r>0.4). The excluded variables are identified in Table 2.
An increase in the traffic of stretcher patients who were hospitalized in the emergency department (awaiting a bed on a floor and no longer under the care of the emergency physician) seems to correlate with an increase in the average length of stay for non-hospitalized patients on stretchers (Table 2, univariate correlation, r=0.190, p<0.001).
For HF, the multivariate analysis revealed that an increase in the number of patients registered per day during the three work shifts and an increase in the average length of stay for non‑hospitalized patients in the emergency department were associated with an increase in the number of DBIMs per day. Conversely, the presence of a physician who is dedicated to ambulatory patients contributed to a reduction in the number of DBIMs per day. The number of DBIM per day also declined when the number of patients with a triage code of IV increased and when the number of stretcher patients hospitalized in the emergency department increased. That model explained 41.4% of the variation observed in the dependent variable (Table 3).
For the HD, the multivariate analysis revealed that an increase in the number of registered patients in the ≤17 year-old, 18–64 year-old and 65–74 year-old age categories, an increase in the number of patients with a triage code of IV, and an increase in the average length of stay for non‑hospitalized patients in the emergency department were associated with an increase in DBIMs per day. Conversely, the presence of a physician who is dedicated to ambulatory patients contributed to a reduction in the number of DBIMs, as well as an increase in the number of patients consulting for a trauma. That model explained 52.5% of the variation observed in the dependent variable (Table 3).

DISCUSSION
Our data suggest that the emergency departments at the CHUS are representative of the situation in Quebec, since our rate of DBIMs is similar to those of other emergency departments in Quebec and across Canada, which varies between 5 and 30%.13,35-38 International literature instead suggests rates between 0.06% and 20%.5,7,9,10,16,17,20,24,28,29,32,33,39,40 In addition, the average length of stay in Quebec emergency departments is comparable to that of our study: 8 hours and 16 minutes overall and 16 hours and 43 minutes for patients on stretchers.41
This retrospective study allows us to create a portrait of the demographic, clinical, and hospital factors that have an impact on the number of DBIMs at both of CHUS’s emergency rooms. The regression analyses show that the number of DBIMs per day decrease for both sites when the average length of stay for non-hospitalized patients at the emergency department decreased and when a physician who is dedicated to ambulatory patients is present. Factors related to emergency room traffic and the primary reason for consultation also had an effect on the number of DBIMs per day.

The population generally served by the HD site had more complex and/or longer consultations: older population, drug dependency, psychiatric consultations, etc. In fact, the average lengths of stay were longer and the average number of DBIMs per day was higher at the HD site than at the HF site (p<0.001 in both cases). The average length of stay for patients can influence the number of DBIMs42 and our multiple linear regressions indicate that the average length of stay for non-hospitalized patients in the emergency department in our facility is an important determinant of the number of DBIMs per day, since an increase of one hour in the average length of stay translates into an increase of around one patient opting for a DBIM per day for both sites (Table 3).
Patients with a higher triage code generally waited longer before being seen by a physician and were at risk of leaving without having been seen by a physician.5-7,27,30,43 Among patients with a triage code of V, 27.5% (HF) and 34.2% (HD) opted for a DBIM. However, the majority (60%) of DBIM cases in our study were patients with a triage code of IV. Moreover, in our multiple linear regression analysis, the number of patients per day with a triage code of IV is predictive of the number of DBIM patients per day (Table 3), particularly at the HD site, where an increase of 10 code IV patients is associated with one additional DBIM per day. 
Several variables identified as being associated with the number of DBIMs in the multiple linear regression analysis are derivatives of the emergency physician’s workload. For example, the higher the number of patients per day who are registered during the three work shifts at the HF’s emergency department, the higher the number of DBIMs per day tends to be (Table 3). This is also the case when the number of patients registered per day at HD’s emergency department in the three age categories (≤17 years old, 18–64 years old and 65–74 years old) increases. A more direct measurement of the traffic at an emergency room is the average occupancy rate, however, we excluded this variable, which is too strongly correlated to other independent variables.
During periods of emergency department crowding, it is intuitive to think that the waiting time would increase. We observed that the average length of stay for non-hospitalized patients in the emergency department is strongly correlated with the average occupancy rate of emergency rooms (HF: : r=0.56, p<0.001; HD: r=0.44, p<0.001). The occupancy rate is a recognized factor that increases the DBIM rate.10,24 Time is responsible for DBIMs in 35.6% to 63.8% of cases.4,5,25-27 Our multivariate analysis supports this relationship, since for each one-hour increase in the average length of stay for non-hospitalized patients in the emergency department, we observed an average increase of 1.17 (HF) and 1.14 (HD) patients per day opting for a DBIM. Hospitalization and patient management [on the floor 24/7] could allow for a reduction in the occupancy rate and the average length of stay.44 In fact, in our current system, patients are only hospitalized after consulting with a hospital physician, most often during working hours. A patient who is hospitalized more quickly automatically reduces the length of the stay in emergency as a “non-hospitalized” patient, independent of the location on the floor. The inverse relationship between the number of hospitalized patients on stretchers in HF’s emergency department (awaiting a bed on the floor) and the number of DBIMs seems to be consistent. In fact, this number decreased because there are fewer hospitalized patients, as they had to pass through the care of emergency physicians, and because they are brought to a floor and no longer take up resources for the emergency department. This probably allowed for an assignment of emergency resources (physician included) to patients who would have opted for a DBIM. In addition, an increase in the traffic of patients on stretchers who were hospitalized in the emergency department (awaiting a bed on the floor and no longer under the care of the emergency physician) seems to correlate with an increase in the average length of stay for non‑hospitalized patients on stretchers.

One of the means used by our hospital centre to reduce wait times is to add a physician who is dedicated exclusively to ambulatory patients. Our multivariate analysis showed that when such a physician is present, the number of DBIMs per day decreases by 4.35 (HF) and 5.48 (HD) patients, which corresponds to a reduction in the number of DBIMs per day of about 25% to 30%. Similar effects, but of varying scale, were reported.21,34
The analyses of multiple regressions also revealed associations that are more difficult to interpret. For example, at the HF site, the more patients with a triage code of IV, the fewer DBIMs we see per day (Table 3), although the simple correlation between these two variables is positive (r=0.20, p<0.001). This relationship is positive in the multivariate analysis corresponding to the HD site. For both models, this variable is one that exerts the least influence on the dependent variable. Although our study was not designed to prove it, it is likely that a large number of code IVs reflect less work or a lower investment of time for the physician, freeing him/her more quickly to see other patients who might opt for a DBIM.
The negative relationship between the number of patients per day who consult the HD site due to trauma (other than traumas involving vehicles) and the number of DBIMs per day was also difficult to interpret (Table 3). The trauma cases at HD were likely less acute and required less of the physician’s time, freeing him/her to see other patients more quickly, since the HF is the traumatology centre for our region. This study does not allow us to verify this.
Our study included certain limits inherent to its retrospective nature. Only the variables recorded in the CIRESSS system were considered. The data from that database were anonymous and we based our work on daily counts of various factors, which makes it impossible to study the impact of individual patient characteristics on deciding on a DBIM. Moreover, our studied age group of 18-64 year olds is broad and limits the specific conclusions that we can draw from it. In addition, coding the main reason for consultation in the archives based on a patient diagnosis written by the physician is a potential source of error. Our results are the reflection of characteristics that are specific to our university hospital centre: an urban setting in a country where access to health services is universal. In addition, we did not obtain patients’ demographic data, such as their socio-economic status or whether they have a family physician. However, based on our internal statistics, approximately 30% of patients who visit the emergency department do not have a family physician. According to the Agence de la santé et des services sociaux de l’Estrie (Estrie health and social services agency), our administrative region has 315,000 residents, including 19,304 patients (approximately 6%) who are on a waiting list to find a family physician and a total of 86,000 patients who do not have one (27%).
CONCLUSION 

The high number of DBIMs in emergency rooms is a concerning and multifactorial problem faced by North American hospital centres. It is unlikely that a unique solution would be identifiable to reduce this number, since our study shows that, even within a single city, two emergency rooms can be influenced by different factors. However, our study suggests that a reduction in the length of stay for non-hospitalized patients in the emergency department and the presence of a physician who is dedicated to ambulatory patients are two factors that are strongly associated with a reduction in the number of DBIMs per day.
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