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ABSTRACT
Objective: We sought to determine the degree and possible causes of variability in admission
practices among individual emergency physicians (EPs) at 1 emergency department (ED) using a
Canadian Emergency Department Triage Acuity Scale (CTAS)–matched ED patient population.
Methods: We distributed a survey measuring attitudes and demographics to all EPs (n = 30) at a
large regional hospital. Hospital admissions data from 1 calendar year were matched to individual
EP survey results. Emergency physicians were ranked as “lower,” “average” or “higher” admitters
and, using these categorical variables, the data set was analyzed for correlations and trends.
Results: Overall, 97.0% of the EPs responded to the survey. Admissions by EPs ranged from 8.7%
to 17.0%, (mean 12.52, standard deviation [SD] 2.21) of all patients seen. CTAS category–specific
admission data demonstrated variability in the admission ranking of individual EPs. No EPs consis-
tently performed at any 1 admission ranking across all CTAS categories. More years of emergency
medicine experience was significantly correlated with higher admissions in the CTAS-2 ranking (r =
0.4, p < 0.05). Whether a physician worked full-time, part-time or as a locum was not associated
with patterns of admission, nor was any particular postgraduate certification (e.g., CCFP, CCFP
EM, FRCPC) or any of the surveyed attitudinal traits.
Conclusion: Individual EPs’ overall and CTAS-specific admissions varied substantially, and followed
an approximately normal distribution curve. Emergency physicians with more years of experience
had a statistically higher CTAS-2 admission rate; however, other variables, including postgraduate
certification status, decision-related attitudes toward admission, and reported practices were not
associated with admission proportions. Emergency physicians tend to have uniquely individual ad-
mission ranking profiles across all the CTAS categories.

RÉSUMÉ
Objectif : Nous avons cherché à déterminer le degré de variabilité des taux d’hospitalisation et les
causes possibles de cette variabilité parmi les médecins d’urgence d’un service d’urgence en
analysant les données d’une population de patients classée selon les niveaux de l’Échelle canadi-
enne de triage et de gravité pour les départements d’urgence (ÉTG).
Méthodes : Nous avons distribué un questionnaire pour mesurer les attitudes et les données démo-
graphiques de tous les médecins d’urgence (n = 30) dans un grand hôpital régional. Les données
sur les admissions à l’hôpital d’une année civile ont été appariées aux résultats individuels des
questionnaires remplis par les médecins d’urgence. Les pratiques des médecins quant à l’admission
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Introduction

The daily challenges faced by many urban Canadian
emergency departments (EDs) that are forced to deal with
a backlog of admitted patients have been outlined in de-
tail.1–3 Many recommendations have been generated de-
tailing how to address this problem by both national4,5 and
provincial6,7 task forces. Although there has been signifi-
cant literature generated regarding “big picture” strate-
gies to potentially impact actual collective ED admis-
sions through the use of clinical decision units, and the
implementation of systemic care plans and admission
protocols, there is virtually no literature regarding the
variability of admission practices among individual emer-
gency physicians (EPs)  and the potential role this vari-
ability may play in influencing the ED admission back-
log. The failure to document and analyze the role of ED
physicians in potentially exacerbating this known prob-
lem would appear to represent a glaring deficiency of
professional accountability.

We tested the hypothesis that there is substantive vari-
ability among EPs in overall admitting practices and in
Canadian Emergency Department Triage and Acuity Scale
(CTAS)–matched admitting practices. Moreover, we
sought to determine whether there were individual EP de-
mographic or practice-related beliefs and attitudes associ-
ated with admission patterns. Outlined in this article 
are the results of a focused analysis of 1 year of CTAS-
matched admission data from a large urban community
hospital (annual ED census approximately 88 000 patients)
and the results of our survey of the EPs practising at that
facility. We analyzed whether admission rate variability

among individual EPs correlated significantly with the
EPs’ demographic characteristics or with their attitudes re-
garding the extent to which selected factors contribute to
the decision to admit a patient to hospital.

Methods

Setting
The study hospital is a Canadian 375-bed acute care insti-
tution that serves as a regional trauma and referral centre
for a population of 250 000. This facility has the only ED
within a 100-km radius and provides on-site coverage 
24 hours per day, 7 days per week. Emergency physician
staffing is provided under an alternate funding arrange-
ment using a set hourly rate.

Admission process
For the ED patient admission process during the study pe-
riod (2006), the EP provided an initial assessment and in-
vestigation of all ED patients and then decided whether the
patients should be discharged or if they required further in-
patient care and investigation. If the EP felt hospital admis-
sion was necessary, he or she would then contact either the
patient’s admitting family physician (FP) or the on-call
hospitalist (if the patient did not have an admitting FP) re-
garding the transfer of care. If the problem requiring ad-
mission was of a surgical nature then the appropriate on-
call surgical consultant would be contacted regarding the
transfer of care before admission. Typically, more than
85.0% of ED admissions were assessed by the attending
physician (e.g., FP, hospitalist or surgical consultant) be-
fore admission from the ED to a hospital bed.

ont été classées comme étant « faibles », « moyennes » ou « supérieures ». On a analysé les don-
nées pour déterminer les corrélations et les tendances en fonction de ces variables. 
Résultats : Dans l’ensemble, 97,0 % des médecins d’urgence ont répondu au questionnaire. Les taux
d’admission variaient de 8,7 à 17,0 % (médiane 12,52, écart-type 2,21) pour tous les patients vus à
l’urgence. Les données sur les admissions classées selon les niveaux de l’ÉTG ont montré une variabil-
ité des taux d’admission d’un médecin à l’autre. Aucun médecin d’urgence n’avait le même taux
pour tous les niveaux de l’ÉTG. Ceux qui cumulaient plus d’années d’expérience en médecine d’ur-
gence avaient un taux d’admission significativement plus élevé pour le niveau II de l’ÉTG (r = 0,4, p <
0,05). Aucune association n’a été établie entre les profils d’hospitalisation et le mode de travail du
médecin (temps plein, temps partiel ou suppléance), la détention de diplômes postdoctoraux (p. ex.,
CCMF, CCMF(MU), FRCPC) ou les attitudes des médecins sondés relativement à l’hospitalisation.
Conclusion : Les taux d’admission en général et les taux d’admission en fonction du niveau de
triage de l’ÉTG parmi les médecins individuels variaient sensiblement et présentaient une courbe
de distribution quasi-normale. Les médecins d’urgence ayant plus d’années d’expérience af-
fichaient un taux d’admission plus élevé pour le niveau II de l’ÉTG. Cependant, il n’y avait pas de
corrélation entre les taux d’admission et les autres variables, y compris la certification, les atti-
tudes liées à l’hospitalisation et les pratiques signalées. Les médecins d’urgence ont tendance à
avoir leurs propres profils de classement aux fins d’admission pour tous les niveaux de l’ÉTG.
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Physician survey
We designed a questionnaire that consisted of a series of 
5-point Likert-type scales, forced response and open-ended
questions to elicit EPs’ general demographic information,
as well as their attitudes regarding the extent to which se-
lected factors contribute to the decision to admit a patient
to hospital. The surveyed admission-related factors were
identified by a search of the relevant medical and psycho-
logical literature and included patient age, patient or family
preference, availability of the specialist for consultation or
FP for follow-up, specific versus general recall of similar
case outcomes, bed availability, perception of peers or hos-
pital administrators, time constraints and medicolegal con-
siderations. The general demographic information for EPs
included information on years of emergency medicine
(EM) experience, postgraduate certification and clinical
experience outside of the ED. To protect anonymity, physi-
cians were not asked to identify sex because of the small
number of women in the department. A convenience sam-
ple of 3 EPs piloted a draft questionnaire. Using feedback
obtained in the pilot, we modified questions to ensure clar-
ity and consensus regarding face validity. The 5-page ques-
tionnaire was hand delivered in June 2007 to all (n = 30)
EPs working in the ED, with instructions for returning it
on completion. We remained blinded to physician identity.
All questionnaires were returned via a hospital administra-
tive assistant, who labelled them with a 4-digit identifier
before we received the material for coding and electronic
data entry.

Data collection
The hospital’s Information Systems Department provided
an aggregated electronic data file for all visits to the ED
from the 2006 calendar year, including CTAS score,
whether a patient was admitted and the EP who wrote the
admission-related transfer of care orders. The most re-
sponsible EP was identified with the same 4-digit system
used to label the returned questionnaires. Overall admis-
sion proportions for individual EPs were calculated
whereby the number of patients admitted by each EP was
divided by the total number of ED patients who were
treated by that physician. Individual CTAS category–
specific admission rates were calculated whereby the
number of patients with a specific CTAS score admitted
by the EP was divided by the total number of patients
with a specific CTAS score seen by that physician. Emer-
gency physicians were ranked using standard deviations
(SDs) from the mean to capture the upper and lower ap-
proximately 16.0% of physicians whose admission rates
varied substantially from the mean of the group, both

overall and within each CTAS category. We chose this ar-
bitrary standard to capture only the most extreme scores
in each CTAS category, rather than using interquartile
ranges, which would have resulted in fewer physicians in
the “average” category. Physicians whose admission rate
was more than 1 SD above or below the mean were la-
belled as “higher” or “lower,” respectively. Those whose
admission rates were within 1 SD above or below the
mean were labelled “average.” Because of the small num-
ber of admitted patients in the CTAS-5 category, this data
set was removed from the analyses. Independent sample 
t tests were conducted for all remaining CTAS-specific
admission rate ranked groups to verify that physicians
were properly grouped during data entry. Admission rate
and ranking variables were added to the quantified ques-
tionnaire response set and analyzed for correlations using
SPSS 15.0 for Windows (SPSS, Inc.). Analysis of vari-
ance (ANOVA) was performed to identify the relative
contribution of employment and training on admissions.

Ethics
The hospital’s Research Ethics Team determined that for-
mal approval would not be required for a physician ques-
tionnaire with a retrospective database audit and the project
was subsequently sanctioned at a regular meeting of EPs.

Results

Emergency physician group
Of the 30 surveys that were hand delivered, 29 (96.7%)
were completed and returned. Two physicians were ex-
cluded from the analysis: one, who was a new member of
the ED, had completed the survey but saw no patients dur-
ing the study period, and the other was assumed to be the
only physician in the ED who restricted his or her part-
time clinical ED practice to the exclusive provision of
low-acuity “fast track” shifts. Identified as an outlier, this
low-acuity physician had an abnormally low overall ad-
mission rate (2.1%) and a completely different CTAS pa-
tient profile distribution compared with the other members
of the group. All remaining EPs received an equitable dis-
tribution of the available ED shifts during the study pe-
riod. The 27 physicians remaining in the study group
(Table 1) were identified as the most responsible EP for
86.7% (n = 76 890) of all 2006 ED visits with a mean pa-
tient volume of 3307 (range 404–4324, 95% confidence
interval [CI] 3297–3310). Because of the large size of our
data set and the categorical nature of the survey data, we
chose and carried out a 2-step cluster analysis in an at-
tempt to define subgroups within the population based on
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survey responses, but revealed only one cluster in this
very homogeneous group.

Emergency department admission data
The ED recorded 88 691 patient visits during 2006, of
which 11 177 patients were admitted to hospital. Physi-
cians’ 2006 overall admission proportions (all CTAS cate-
gories pooled) varied from 8.7% to 17.0%, with the data
approximating a normal distribution (Fig. 1). This wide
variability in admission rates was accurately predicted by
93.0% of survey respondents, who believed there would be
a significant variation in the admitting rates of individual
EPs. When asked how their individual admission rate com-
pared with their colleagues, however, only 7 of 27 physi-
cians accurately identified their true overall admission rate
category (4 as average, 3 as lower than average). Eleven of
the 27 physicians underestimated where they ranked in re-
lation to their peers and only 3 of 27 overestimated their
true admission rate ranking.

CTAS subgrouping
Admission variability was evident in all CTAS-specific
categories (Fig. 2, Fig. 3, Fig. 4, Fig. 5). Many physicians
showed within-subject, CTAS-specific variability, with
their admitting practices fitting into multiple categories
(higher, lower and average) across the 4 CTAS-specific
categories. No physician fell exclusively within the higher,

lower or average admission rate ranking across all the
CTAS-specific categories.

Associations with survey data
Using the Pearson correlation coefficient, physicians’ years
of EM experience was weakly and positively correlated
with the higher CTAS-2 admission category (r = 0.4, p <
0.05). The correlation between years of EM experience
and admission rates was negative, but did not reach statisti-
cal significance for all other CTAS categories. Whether
physicians self-identified as working full-time (13 ED
shifts/mo), part-time (6–12 ED shifts/mo), less than part-
time (< 6 ED shifts/mo) or as a locum did not predict a
pattern of high or low rates of admission. No association
was demonstrated between admission proportions and any
particular postgraduate certification (i.e., CCFP, CCFP
EM, FRCPC). Using a univariate ANOVA, there appeared
to be a stronger effect from employment status (F = 0.59,
p > 0.5, partial Eta2 = 0.10) than from training (F = 0.19,
p > 0.5, partial Eta2 = 0.04) on overall admission category;
however, the clinical relevance of this was unclear.

Survey responses showed that, based on self-report, vari-
ous patient variables (i.e., age, sex, patient and family
wishes, availability of FP for follow-up, patient history) and
institutional variables (e.g., opinion of hospital administra-
tors and colleagues, or bed availability) were given approxi-
mately equal weight across physicians when making the
decision about whether to admit a patient. None of these
variables alone or in combination were sufficient to predict
EP admission ranking, either overall or CTAS-specific.
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Table 1. Participant demographic data 

Characteristic 
No. (%) of participants, 

n = 27 

Status   
    Full-time (13 shifts/mo) 17 (63.0) 
    Part-time (6–12 shifts/mo) 5 (18.5) 

Less than part-time (< 6 shifts/mo) 2 (7.4) 
    Locum 3 (11.1) 
EM experience, yr   
    < 3 5 (18.5) 
    3–10 10 (37.0) 
    10–20 8 (29.6) 
    > 20  4 (14.8) 
EM always comprised majority of 
practice 

  

    Yes 21 (77.8) 
    No 6 (22.2) 
Certifications   
    CCFP 4 (14.8) 
    CCFP EM 17 (63.0) 
    FRCPC 2 (7.4) 
    All of the above 1 (13.7) 
    None identified 3 (11.1) 

ED = emergency department; EM = emergency medicine. 
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Fig. 1. Distribution of physician admission rates in 2006 (all
Canadian Emergency Department Triage Acuity Scale cate-
gories). (Mean 12.52, 95% confidence interval 11.66–13.39,
standard deviation 2.17, n = 27.) ED = emergency department.
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Discussion

To our knowledge, this is the first published Canadian
study to identify individual EP admittance patterns of pa-
tients subgrouped by CTAS scores. The analysis of the ED
admission data demonstrated that within the surveyed EP
population, there was variation in both overall and CTAS
category–specific individual physician admission decisions.

Examination of years of EM experience and postgraduate
certification were not consistently associated with admis-
sion variability in this sample of EPs. These results also
highlight the within- and between-physician variation in
admissions.

Although this was a single-centred study, it is reassuring
that the 12.5% overall proportion of ED admissions for
this group of EPs is comparable to the national average of
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Fig. 3. Distribution of physician admission rates in 2006
(Canadian Emergency Department Triage Acuity Scale level
2 [CTAS-2]). (Mean 30.74, 95% confidence interval
28.77–32.71, standard deviation 4.97, n = 27.) ED = emer-
gency department.
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CTAS-4 admission rate 

Fig. 5. Distribution of physician admission rates in 2006
(Canadian Emergency Department Triage Acuity Scale
level 4 [CTAS-4]). (Mean 0.99, 95% confidence interval
0.71–1.13, standard deviation 1.53, n = 27.) ED = emer-
gency department.
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Fig. 4. Distribution of physician admission rates in 2006
(Canadian Emergency Department Triage Acuity Scale
level 3 [CTAS-3]). (Mean 8.55, 95% confidence interval
7.78–9.33, standard deviation 1.96, n = 27.) ED = emer-
gency department.
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Fig. 2. Distribution of physician admission rates in 2006
(Canadian Emergency Department Triage Acuity Scale level
1 [CTAS-1]). (Mean 70.78, 95% confidence interval
65.43–76.14, standard deviation 13.54, n = 27.) ED = emer-
gency department.



12.6% (high-volume hospitals, > 30 000 annual visits), re-
ported by Canadian Institute for Health Information in
2005.8 Moreover, the distribution of CTAS scores across
this volume reflects similar data collected elsewhere. The
study group’s admission proportions (Table 2) were
slightly below the provincial average (all hospital EDs re-
gardless of size) for CTAS-2 through -5 patients, yet above
the provincial average for CTAS-1.8 The relative congruity
of the study data set points with these national and provin-
cial benchmarks suggest that the generalizability of the re-
sults may be wider than originally anticipated.

Some important findings emerged from the survey. For
example, 93.0% of the surveyed physicians believed there
was a significant variance in individual EP admission rates,
suggesting that variable individual ED admission rates are
a readily accepted and acknowledged fact by the majority
of practising EPs. In addition, with 73.0% of respondents
underestimating (41.0%), overestimating (11.0%) or accu-
rately estimating (21.0%) their overall admission ranking,
many EPs may be surprised to learn what their actual ad-
mission ranking is relative to their peers. Perhaps this “re-
port card” function will be a future role to emerge from
this type of research.

Efforts to explain the variability in admission decisions
were largely unsuccessful. Although an isolated statisti-
cally significant trend of higher admissions was observed
in physicians with more ED experience, the trend was lim-
ited to the CTAS-2 patient population. This trend mirrors
the findings of Ting and colleagues,9 who found a pre-
dictable, incremental increase in cardiac admissions (accu-
rate and false-positives) with more experience, in a group
of newer physicians who triaged simulated cases. In the
present study, the physicians with more ED experience
demonstrated a trend to fewer admissions in all other
CTAS categories; however, this trend failed to reach statis-
tical significance. This observation warrants further study
to determine whether the association between more ED ex-
perience and lower admissions in the non–CTAS-2 cate-
gories is valid. The prospect that ED experience is the

most prominent predictor of admission patterns could po-
tentially be of great benefit, as positive clinical experience
may be amenable to strategic system resource improve-
ment.

Our study failed to identify any consistent predictors of
admission rate in association with a physician’s postgradu-
ate certification or surveyed attitudes related to the admis-
sion decision process, and this is consistent with the exist-
ing literature on the subject of physicians’ practice patterns.
Previous studies have demonstrated variable results predict-
ing physicians’ use of health care resources,10 including
guidelines, decision rules and care plans;11,12 and admitting
practices13,14 using a variety of predictor variables. The out-
comes of our analysis are largely consistent with Reilly and
coworkers’15 finding that physicians vary widely in their
clinical decisions about simulated cases, regardless of spe-
cialty, level of training or clinical experience.

Of particular interest is our finding that the analysis of
individual ED physician admission ranking demonstrated
such wide between-subject and within-subject variability
across all CTAS categories. From the data it was apparent
that each EP demonstrated a unique admission profile
made up of their overall admission ranking and their 4
CTAS category–specific rankings. The fact that there was
such widespread CTAS category variance between physi-
cians within any given overall ranking group may explain
why it was so difficult to identify predictors of admission
ranking. To clarify whether each physician’s unique admit-
ting profile can fit into a predictable model at all, further
refinement in the admission data analysis may prove bene-
ficial. The potential exists to develop CTAS-matched case
mix group admission rates (i.e., all CTAS-3 abdominal
pain), which could provide greater insight into individual
EP admission practices that deviate substantively from
their peers. It is likely that no simple fix is uniformly ap-
plicable to all ED physicians to address admission variabil-
ity, but perhaps through timely and appropriate monitoring,
targeted strategies can be developed to facilitate the more
uniform application of ED admission thresholds.

We intend to use these data, in conjunction with addi-
tional data from 30-day patient follow-up, as a baseline
measure for a pre- and poststudy of EPs’ admission prac-
tice response to the implementation of an ED-driven ad-
mission strategy.

Limitations
There are several limitations to our study that need to be
discussed. The use of a single study site and a correspond-
ingly small EP sample raises the possibility that the ob-
served results could be unduly influenced by admission
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Table 2. CTAS-specific rates of admission in Ontario (all 
emergency departments) and study group 

Rates of admission, % 

CTAS level Ontario* Study group 

1 50.20 70.78 
2 35.90 30.74 
3 17.50 8.55 
4 3.20 0.99 

CTAS = Canadian Emergency Department Triage Acuity Scale.  
*Source: National Ambulatory Care Reporting System.8 
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characteristics, which may be site- or group-specific. No
attempt was made to match CTAS scoring with presenting
case mixed groups such as CTAS-2 chest pain or CTAS-3
abdominal pain. It was our belief, however, that a full year
of patient visit data provided sufficient opportunity for an
equitable distribution of CTAS and clinical scenarios
among the physicians. In addition, because all the partici-
pating physicians were initially scheduled with an equi-
table distribution of shift types (i.e., midnights, weekends,
evenings and days) no allowance was made for admission
variations based on time of day or day of week factors. In-
dividuals may have traded shifts to give an atypical shift
distribution and accommodations were not made in our
study to assess this potential confounder. CTAS scores
provide a readily available and well-validated tool to al-
low researchers to compare patterns of care across hospi-
tals, regions and provinces. CTAS scoring does involve
some nurse discretion and this is another potential con-
founding variable that was not controlled in our study. We
expect that the patient volume would be sufficient to dis-
tribute these variations equally among the physicians in
our study. In addition, the very nature of survey research
(i.e., reliance on self-reporting) is a limitation, albeit one
that could not be avoided. Every observed score includes
an element of error and survey research is especially sus-
ceptible. The response homogeneity observed in the sur-
vey could be indicative of impression management or
some other form of reactivity rather than a true representa-
tion of the beliefs held by the physicians in this sample.

Conclusion

Notwithstanding the above limitations, the high survey re-
sponse, the complete ED administrative data, the high pa-
tient volume of the ED and the acuity of the ED patients
are strengths of our study. From the high degree of vari-
ability identified in the overall and CTAS-specific admis-
sion rates of individual ED physicians at this site, there
would appear to be a considerable opportunity to develop
initiatives to standardize admission profiles. Further analy-
sis is warranted to match the rates of admission with
longer term patient clinical outcomes to identify whether
the high or low admitters are indeed admitting too many or
too few patients.

Since more Canadian hospitals now collect and store ED
data electronically, more in-depth analysis of ED admission
practice patterns is now possible. In the future, researchers
should attempt to replicate these findings in a larger sample
of physicians while continuing to search for valid contribut-
ing factors and predictors of admission rate variability.
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