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BACKGROUND: Physician assistants (PAs) have recently been
introduced into the Canadian health care system in some provinces;
however, there are little data demonstrating their impact.
METHODS: A retrospective case-control study was conducted
between January 2010 and December 2013. Length of stay (LOS) and
mortality were examined in the infectious diseases consult service
(IDCS) compared with hospital-wide controls. The two-year period
before the introduction of the PA to the IDCS of a large urban com-
munity hospital in Canada (2010 to 2011) was compared with the
two-year period following the introduction of the PA (2012 to 2013).
RESULTS: Following the introduction of a PA to the IDCS, there
was a decrease in time to consultation from 21.4 h to 143 h
(P<0.0001). LOS was significantly decreased among IDCS patients
by 3.6 days more than that seen in matched hospital-wide controls
(P=0.0001). Mortality did not significantly change after PA intro-
duction in either cases or controls.

DISCUSSION/CONCLUSION: PAs can improve health efficiencies
in the Canadian health care setting, leading to reduction in LOS.
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Améliorer efficacité des soins de santé par
I’intégration d’un auxiliaire médical au service
de consultations infectieuses d’un grand hopital
général en milieu urbain

HISTORIQUE : Les auxiliaires médicaux (AM) ont récemment été
intégrés au systéme de santé de certaines provinces canadiennes, mais
on posséde peu de données pour en évaluer les répercussions.
METHODOLOGIE : Les chercheurs ont réalisé une étude rétrospec-
tive cas-témoins entre janvier 2010 et décembre 2013. Ils ont comparé
la durée de séjour (DdS) et la mortalité au service de consultation en
infectiologie (SCI) a celles de sujets témoins de tout I'hopital. Ils ont
comparé la période de deux ans avant l'arrivée des AM au SCI d’'un
grand hopital général urbain du Canada (2010 et 2011) a la période de
deux ans suivant leur arrivée (2012 et 2013).

RESULTATS : Apres l'arrivée des AM au SCI, les chercheurs ont
constaté une diminution du délai avant la consultation, qui est passé
de 21,4 h a 14,3 h (P<0,0001). La DdS a régressé d’au moins 3,6 jours
chez les patients du SCI par rapport a celle des sujets témoins de
’ensemble de I'hopital (P=0,0001). La mortalité ne changeait pas de
maniére significative apres arrivée des AM, que ce soit pour les cas ou
les sujets-témoins.

INTERPRETATION : Les AM peuvent améliorer l'efficacité du
milieu canadien de la santé et réduire la DdS.

hysician assistants (PAs) are academically trained, dependent health

care providers who work in various clinical settings to support the
clinical duties of the supervising physician (1). They have been practi-
cing in Canada since the 1960s in the armed forces and have recently
been introduced into civilian practice in some provinces (2). Manitoba
and Ontario have established PA training programs (2) and Alberta has
recently introduced a pilot project to implement PAs (3). The impact of
PAs in other jurisdictions, particularly in the United States, has been
well studied and extrapolated to inform the introduction of PAs in
Canada. The generalizability of the United States literature is limited by
the substantial differences between health care systems; specifically, the
significant differences in health care funding. Given that the profession
remains in its infancy in Canada, research has only begun to emerge
examining the integration of PAs in Canadian practice (4). To date, the
majority of Canadian studies have aimed to describe the role of PAs in
Canada (5-8) as well as physician and patient attitudes toward PAs
(9-12). Three studies were identified that aimed to evaluate outcomes
relating to implementing a PA into Canadian practice; however, all were

limited by their lack of a control group (13-15). To date, no study has
evaluated the impact of integrating a PA into a hospital-based medicine
subspeciality in Canada. Therefore, we aimed to evaluate the impact of
integrating a PA into a medicine subspeciality on health care efficiency
and patient outcomes.

METHODS

Starting in November 2011, the Infectious Diseases Consult Service
(IDCS) at Toronto East General Hospital (Toronto, Ontario), a 515-
bed urban community hospital, introduced a PA with assistance from
a Career Start Grant for Physician Assistant Graduates through
Health Force Ontario (16). The PA was a Canadian Certified
Physician Assistant and had completed a Canadian training program
in 2011. Infectious diseases (ID)-specific training consisted of two
weeks in the offsite microbiology laboratory as well as ongoing one-on-
one mentorship with the ID specialists during daily case reviews.

A retrospective case-control study was conducted between January
2010 and December 2013. The two-year period before the introduction
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TABLE 1

Baseline characteristics of the infectious diseases cohort
(cases) and hospital-wide cohort (controls)

Cases (n=3386) Controls (n=13,493)

Variable

Age, years, mean + SD 65.9+18.4 65.9£18.3
Sex
Male 1735 (51.2) 6899 (51.1)
Female 1651 (48.8) 6594 (48.9)
Medical diagnosis partition 2677 (79.1) 10,685 (79.2)
Study period
Before physician assistant 1547 (45.7) 6160 (45.7)
After physician assistant 1839 (54.3) 7333 (54.3)

Data presented as n (%) unless otherwise indicated

of the PA (2010 to 2011) was compared with the two-year period
following the introduction of the PA (2012 to 2013). The primary
objective of the present study was to evaluate the impact of PA
introduction on inpatient length of stay (LOS) and mortality among
IDCS patients, compared with a matched hospital-wide control
group. The inclusion of a control group was critical to determine
the independent impact of PA introduction to the IDCS from other
hospital-wide quality improvement interventions that may have
impacted LOS or mortality.

Patients were included if they were seen by the IDCS during their
inpatient stay during the workweek when the PA was working.
Patients from the complex continuing care unit, day surgery, mental
health and those who were seen in the emergency department but
not admitted to hospital were excluded. LOS, mortality and time to
consult data were obtained from the hospital electronic medical
record. In the LOS and mortality data set, LOS and mortality data
were retained for each patient on each unique hospital encounter.
The hospital-wide data for the control cohort were obtained from
the electronic medical records through hospital decision support.
Controls were determined from a hospital-wide data set and were
matched to cases according to sex (exact), admission date (15 days),
age (+5 years) and diagnosis partition (medical or surgical). The
diagnosis partition is part of the Canadian Institute for Health
Information’s Case Mix Groups methodology, which assigns patients
into more homogenous groups for determination of complexity and
estimated resource use (17). The aim was to match cases to controls
with a 1:4 ratio (18,19). Age and diagnosis partition were weighted
at two times admission date. Duplicate consults were removed from
the time to consultation analysis but were retained if requested >24
h after the initial consult.

Time to ID consult in the period before the introduction of the 1D
PA (preintervention) was compared with the period following the
introduction of the ID PA (postintervention) with the Mann-
Whitney U test. A matched case-control analysis was conducted for
the LOS and the mortality variables. Of the 3386 patient encounters
in the case cohort, 3347 were matched to four controls, 30 were
matched to three controls, seven were matched to two controls, one
was matched to one control and only one case was not matched to any
controls. The unmatched case was a 94-year-old male medical patient.

To estimate differences in means and proportions in LOS and mor-
tality between the cases and controls in the preintervention period to
the postintervention period, a generalized estimating equation (GEE)
was used. For LOS, a linear GEE model was used to account for the
continuous nature of the LOS variable. For the mortality analysis, a
logistic GEE model was used for the binary nature of the mortality
variable. The project was approved by the local research ethics board.

RESULTS
Following the introduction of the PA to the IDCS, the average time to
consult decreased from 21.4 h to 14.3 h (P<0.0001). Characteristics of
cases and controls are shown in Table 1.
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Figure 1) Violin plot illustrating the distribution of length of stay (LOS) in
the infectious diseases consult service cohort (cases and the hospital-wide
cohort [controls]) pre and post introduction of the infectious diseases phys-
ician assistant. The average LOS in each group is illustrated with the bold
black line. The differential change in LOS in the cases and the controls is
statistically significant (P<0.0001)

Among patients seen by the IDCS, there was 21.0% reduction in
LOS, with the average LOS decreasing from 20.5 days to 16.2 days fol-
lowing the introduction of the PA. In the hospital-wide matched
cohort, there was a 10.6% reduction in LOS, with the average LOS
decreasing from 6.8 days to 6.1 days from the pre- to postintervention
period. There is a statistically significant decrease in the differential
change of LOS among patients seen by the IDCS compared with the
hospital-wide matches of 3.6 days (95% CI 1.8 to 5.5 days; P=0.0001)
(Figure 1).

The proportion of deaths among ID-consulted patients decreased
from 0.26 to 0.22 from the pre- to postintervention period; in the
hospital-wide cohort, the proportion of deaths decreased from 0.055 to
0.051 during the study period. There was no statistically significant
difference in the differential change in the proportion of deaths in the
two cohorts (P=0.14).

INTERPRETATION

Following the introduction of the PA to the IDCS at Toronto East
General Hospital, decreases in both time to consultation and LOS
were observed. When LOS in the IDCS cohort was compared with the
hospital-wide control cohort, a statistically significant difference in
the rate of change of 3.6 days was seen. This suggests that the observed
decrease in LOS after introduction of the PA was unique to the IDCS
and, therefore, cannot be attributed to any other hospital-wide inter-
ventions. Although a trend toward decreasing mortality was observed
among the IDCS cohort after introduction of the PA, this did not
reach statistical significance.

The significant change in LOS among the ID-consulted cohort in
the post-ID PA time periods is likely related to the more rapid time to
consultation as well as the fact that the ID PA’s primary job respon-
sibility was to the ID consult service. Dedicated ID PA availability
likely translated into more frequent follow-up assessments, improved
accessibility and facilitated communication to other care providers.
Although we did not measure which factors led to the observed reduc-
tions in LOS, the PA likely served as a conduit for immediate know-
ledge translation to consulting services.

Although advancements in the management of ID through new
antimicrobials or delivery of current treatments may have been intro-
duced during the study period, none would be anticipated to have such
a considerable impact on LOS.

No previous studies have examined LOS in admitted patients in
which PAs have been involved in patient care; one previous study
examined LOS in the emergency department when PAs were on duty
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and demonstrated similar findings. Ducharme et al (14) examined
LOS in the emergency department in a 14-day study period before the
introduction of PAs compared with a 14-day study period following
the introduction of the PA, and a 30.3% decrease in LOS in the emer-
gency department was observed when PAs were on duty (95% CI
21.6% to 39.0%; P<0.01). The findings of this study, however, are
limited by the lack of a control group. We are unaware of any literature
that evaluated outcomes associated with the introduction of a PA to
inpatients, including medicine subspecialities, in the Canadian health
care system.

Two studies were identified that conducted cost analyses of using
PAs in Canada. Sigurdson (15) conducted a business case analysis that
examined PAs employed on a plastic surgery team in Halifax, Nova
Scotia and found that a PA could be cost efficient when a double
operating room model was used for surgical services. Bohm et al (13)
demonstrated similar findings in their study examining a PA employed
as a surgical assist in an arthroplasty program in Winnipeg (Manitoba).
In their study, PAs were cost neutral with general practitioner surgical
assistants, but decreased surgical wait times from 44 weeks in the pre-
intervention time period to 30 weeks postintroduction of the PA (13).
Our study did not undertake a financial analysis associated with the
decreased LOS in hospital in patients because it was beyond the scope
of the current project. However, a decrease in LOS by 3.6 days per
patient would undoubtedly be associated with significant cost savings
when the cost per day of hospital admission is considered and could
form the basis of a business plan to justify employing a PA.

The present study used a matched case-control methodology to
examine two years of data in the period before the introduction of the
PA and two years of data following the introduction of the PA. This
resulted in a large sample size and allowed for the examination of
trends over a four-year period, serving to reduce the chance that
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