
The average number of doctors in the Israeli population is 
3.3 per 1000 persons [1], a ratio likely to increase in the fu-

ture due to technological advancements in medical care and the 
ageing population [2]. Hence, in the future a severe physician 
shortage is expected with increased hospital crowding, which 
will be correlated with longer waiting times, reduced safety, and 
delayed care for patients [3,4]. This situation is especially true 
for emergency departments (ED), the front line of hospital care 
in Israel and perhaps where increasing patient numbers and low 
physician availability are most apparent. 

Several other countries with similar struggles, namely the 
United States, Canada, Great Britain, and the Netherlands, 
have established a physician assistant (PA) practice to reinforce 
healthcare teams and relieve physicians of varying responsibil-
ities, as defined by local regulations and institutional practices. 
In the United States, the introduction of PAs revolutionized 
health workforce policy [5] and there are currently over 100,000 
licensed PAs [6].

In Israel, the practice of PAs has been approved by the Minis-
try of Health since 2013, requiring academic paramedic training 
and 1 year of practical experience in clinical rotations. Israeli PAs 
work under direct supervision of a physician with responsibilities 
ranging from focused history-taking, physical examination, and 
patient presentation to monitoring patients and assisting in urgent 
procedures. Unlike physicians or PAs in other countries, Israeli 
PAs are not certified to discharge or admit ED patients, prescribe 
medications, or perform surgical procedures [7-9]. 

Although PA were introduced in the United States sever-
al decades ago, in most countries the integration of PAs into 
healthcare services is still rapidly developing. Most studies 
evaluating their contribution, including two controlled studies 
[10,11], have shown that incorporating PAs into the medical 
system is safe, does not impair patient care [12,13], and po-
tentially reduces physician workload [14] and patient waiting 
times. In addition, PAs are well accepted by patients and medi-
cal staff [15-17]. 

Research regarding PAs contribution in EDs is relatively 
scarce. Relatively few studies have been conducted, with mixed 
quality and significant limitations, and most include a non-in-
terventional, non-controlled design. Furthermore, most studies 



have been conducted in the United States, where PAs are gen-
erally more experienced [18]. Hence, our study evaluated the 
effect of recently integrated PAs on ED outcomes and on ED 
timing benchmarks. We hypothesized that the incorporation of 
PAs into ED healthcare teams would improve ED productivity 
and shorten ED waiting times without impairing outcomes.

Electronic medical records of all patients arriving to the Tel 
Aviv Medical Center adult ED from January 2018 to December 
2018 were analyzed retrospectively. Patients under the age of 18 
and over the age of 108 years were excluded. Ambulatory cases 
without defined diagnosis at discharge and cases in non-relevant 
ED branches (e.g., obstetrics-gynecology, ophthalmology) were 
excluded. All patients treated in the internal medicine or surgi-
cal wings of the adult ED between 8:00 and 16:00 (the PAs main 
working hours) were included. Data regarding the Canadian tri-
age and acuity scale (CTAS) [19] and times until specific ED 
benchmarks (admission, discharge, earliest treatment directive) 
were collected from the electronic medical records. The study 
protocol was approved by the local institutional ethics commit-
tee according to the 1964 Declaration of Helsinki. 

We conducted two separate comparisons. In the first we 
compared outcomes for patients first seen by a physician (MD1 
group) with patients first seen solely by a PA (PA group). In the 
second comparison, outcomes for patients first seen by an MD 
(MD2 group) were compared with patients first seen by an MD 

group). We referred to mortality as in-ED mortality.

Nominal variables were compared using a chi-square test 
and are presented as n (%), continuous variables were com-
pared using a welsh -test except for variable representing 
time which were highly skewed and were compared using a 
Mann-Whitney U test. Continuous variables are presented as 
mean ± SD or median interquartile range (IQR) as appropriate. 
As the three groups differed on their baseline characteristics, 
both comparisons were redone using propensity score nearest 
neighbor matching in a 2:1 ratio. Propensity scores were based 
on patient baseline characteristics. Results were considered 
significant when < 0.05. All analyses were conducted using 
R version 3.6.1, R Foundation for Statistical Computing, Vi-
enna, Austria.

During the study period, 250,081 patients were admitted to the 
Tel Aviv Sourasky Medical Center ED. After exclusion of pa-
tients according to the above criteria, 58,772 patients met in-
clusion criteria, with 34,704 patients (59.05%) admitted to the 
internal medicine wing in the ED. Propensity-matching by 2:1 
ratio identified 7996 patients in the MD1 group and 3998 pa-
tients in the PA group in the first study arm and 3434 patients 

group in the second study arm.
Baseline characteristics for unmatched groups are illustrated in 

Table 1: Differences at baseline are notable for higher male prev-
alence (MD1 51.6% vs. PA 49.9%, = 0.035) and younger age 
(MD1 60.25 ± 21.84 years vs. PA 62.93 ± 21.75 years, < 0.001) 
in the MD1 group compared to the PA group. MD1 group patients 
were classified more often to triage levels 1, 4, and 5 and less to 
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triage level 3. In the second study arm, MD patients tended to be 
younger (MD2 60.24 ± ± 21.96 
years, = 0.004) without gender predominance. MD2 patients 
tended to be classified to triage levels 4 and 5 in contrast to the MD 

Table 2 outlines propensity matched baseline characteristics, 
ED outcomes, and timing endpoints for the first study arm, 
comparing patients first seen by MDs vs. patients first seen by 
PAs. Baseline characteristics were well matched without signif-
icant differences in age (MD1 62.97 ± 21.24 years vs. PA 62.93 
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± 21.75 years, = 0.927), male gender (MD1 50.1% vs. PA 
49.9%, = 0.862), or different triage levels.

Regarding outcomes, patients in the MD group had higher 
rates of leaving on their own accord (MD1 1.5% vs. PA 1.0%,  

= 0.015) and being readmitted to the ED within 48 hours 
(MD1 2.1% vs. PA 1.5%, = 0.028) without significant differ-
ences in mortality rates.

Compared to patients seen by an MD, patients seen by 
PAs were attended to more quickly (MD1 50.65 minutes, IQR 
29.53–84.20 vs. PA 42.66 minutes, IQR  27.40–65.41, < 
0.001), waited shorter durations until medication orders were 
issued (MD1 86 minutes, IQR 46–162 vs. PA 79 minutes, IQR 
42–156, = 0.005), until undergoing imaging (MD1 240.28 min-
utes, IQR 150.04–358.81 vs. PA 223.83 minutes, 135.33–349.61, 

= 0.025), and showed tendency for a shorter wait until final 
decisions regarding continuation of care were made (MD1 
226.23 minutes, IQR 135.54–381.04 vs. PA 217.31 minutes, IQR 
138.06–354.99, = 0.091), Notably, there were no differences in 
times until consultation and total length of stay (LOS) in the ED.

Table 3 outlines propensity matched baseline characteristics, 
ED outcomes, and timing endpoints for the second study arm, 
comparing patients treated by a physician (MD2) and patients 

were no statistically significant differences in baseline charac-
teristics, specifically with regard to age (MD2 61.21 ± 21.82 
years vs. PA 61.81 ± 21.94 years, = 0.358), male gender (MD2 
53.6% vs. PA 53.1%, = 0.775), or different triage levels. There 
were no differences in ED outcomes including leaving on own 
free will, mortality, or re-admittance rates.

Compared to patients seen by an MD, patients seen by an 
MD and assisted by a PA were again attended to more quickly 

15.77–54.85, < 0.001), but had longer LOS (MD2 338 min-

< 0.001) and did not have differences in durations until medi-
cations were ordered, until undergoing imaging or consultations 
were made and until decisions regarding care were made.

Israeli hospitals and EDs, like many around the world, are se-
verely overcrowded and understaffed. The incorporation of PAs 
into the Israeli public hospital system has been a significant step 
toward reducing ED crowding, improving patient care, and re-
ducing physician work burdens.

In our study, we found that patients first seen by PAs in the ED 
of our hospital were attended to quicker and had shorter waiting 
times until orders for medications were issued and until undergo-
ing imaging. Despite the above results, total LOS for these patients 
and durations until decisions were made regarding extension of 
care were only mildly shorter and not in a statistically significant 
manner. Patients first seen by PAs had no difference in mortality 

rates yet had lower rates of leaving on their own accord and lower 
rates of re-admittance to the ED within 48 hours of discharge. 

Similar studies assessing PAs in EDs have been conducted, 
although not quite similar in their design and mainly performed 
in U.S. hospitals. Notable findings include reduced LOS in the 
ED [20,21] and higher patient satisfaction for patients treated 
by PAs for lower acuity cases, with only a minority of patients 
reported to be willing to wait longer to be seen by a physician 
[20]. This finding is partially consistent with our study, as total 
LOS in the ED was not shorter in either arm of the study, yet 
some waiting times were indeed shorter for patients first seen 
by PAs. Although we did not assess patient satisfaction directly, 
we conjecture that patients were more satisfied with the care 
they received from their lower rates of leaving before being 
discharged by a physician, as well as the shorter waiting times 
until receiving medications and undergoing imaging studies. 
Despite these advantages found in our study, patients can only 
be discharged by physicians in Israeli medical institutions. We 
assume that physicians may have been less inclined to promote 
discharge of these patients because they were under the care of 
another healthcare professional. This situation should be con-
sidered by physicians working alongside PAs in the future to 
materialize these advantages into quicker discharge. Promoting 
coordination between physicians and PAs should also be consid-
ered by hospital management and policy makers to perhaps es-
tablish quicker discharge alternatives for minor-severity cases. 

Our study supports other studies concluding that treatment 
by PAs is safe and effective as an addition to medical teams (in 
contrast to direct substitution of physicians), achieving results 
non-inferior to solo-MD treatment in some treatment measure-
ments, in the ED, in trauma [22], or in other specialized areas 
[10,11]. It is reasonable to assume that as ED PAs accumulate ex-
perience and expertise, they can further complement hyper-spe-
cialized physicians and provide a broader medical perspective to 
further improve waiting times and other safety measures [23]. 

Paradoxically, and contradicting our expectations, patients 
seen by a physician with the assistance of a PA had longer LOS 
in the ED compared to patients treated solely by a physician, 
despite being attended to quicker and without similar benefits of 
ED outcomes and reduced waiting times. One could assume that 
these were more complicated situations, requiring the attention 
of two healthcare professionals but that does not seem plausible 
since their stratification to different triage levels was similar to 
patients in the MD group. These results may also be explained 
by a lack of coordination between PAs and MDs, perhaps sec-
ondary to lack of communication and understanding of role and 
job definitions, particularly since PAs in Israel have only been 
licensed and incorporated into hospital healthcare teams fairly 
recently and into our institutional ED in the last couple of years.

Patient attitude toward not being attended by a physician re-
mains an issue, particularly in higher acuity cases, although ev-
idence suggests a correlation between waiting times and patient 
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satisfaction [24]. Yet additional challenges remain for an optimal 
integration of PAs into the emergency healthcare system and 
maximizing their potential. Because PAs in Israel cannot pre-
scribe medications or admit or discharge patients, their autonomy 
is somewhat unsubstantiated. For their work to be efficient, MDs 
need to trust and feel comfortable delegating tasks to PAs, and 
good MD–PA interactions may be crucial for proper collabora-
tion. For optimized PA integration and better MD–PA coordina-
tion we recommend forming a designated PA program, which is 

directed by medical professionals, at every institution. PAs should 
undergo proper orientation, including veteran PAs explaining 
their roles and offering strategies for proper collaboration. PA 
training should be a formal and gradual process, including shad-
owing experienced PAs or MDs for pre-specified periods and with 
regularly spaced performance feedbacks. Of utmost importance is 
to coordinate expectations for PAs, and maybe more importantly, 
MDs need to learn and understand the capabilities and capacities 
of PAs. PA professional development should be encouraged and 



may include and a mentorship program and specific skill sessions 
(e.g., ultrasound and radiology training, pain management) and 
attendance in regular department conferences and rounds, sim-
ilarly to medical interns. In the future, when the PA system is 
properly implemented, adjudicated medication prescription (as in 
the United States) may further reduce physician burden. Finally, 
specifically for the ED, proper patient screening prior to PA as-
signment to specific patients may increase their efficiency.

PAs attend to patients and present them to physicians, thus 
reducing physician work burdens, saving valuable time in the 
ED. Less complex cases can be primarily managed by PAs, who 
can also perform tests or minor procedures and promote bu-
reaucratic matters such as completing administrative paperwork 
and making telephone calls. PAs assuming a part of physician 
responsibilities affords the latter more time to care for urgent 
or sicker patients that are more complex and need more super-
vision. In addition, physicians can be more flexible to manage 
the entire ED optimally and dedicate more time for educating 
trainees or completing other tasks [25]. Finally, from a public 
healthcare point of view, the integration of PAs may add finan-
cial benefits, although that may be less applicable in Israel due 
to the unique local financial reimbursement arrangements.

Our study has several limitations. First, PAs were added to 
healthcare teams and did not substitute physicians and hence, 
the main limitation of this study stems from its non-randomized 
design. Also, we conducted a retrospective, single center anal-
ysis. Propensity score matching exposes the study to inherent 
selection bias and we did not collect actual and valid data re-
garding patient satisfaction, rather we can only conjecture from 
the data that was collected. The use of median times rather than 
means is a necessity from the nature of time measurements. 

Physicians specializing in emergency medicine are still the gold 
standard of care in the ED, yet currently in most hospitals in 
Israel, physicians specializing in other fields (e.g., Internal med-
icine, surgery) occupy most ED positions and are overwhelmed 
by patient burden. PAs specializing in emergency medicine pro-
vide valuable healthcare and offer a safe and trustworthy ad-
dition to emergency care teams, potentially improving waiting 
times, patient satisfaction, and outcomes. Whether results would 
further improve several years after integration of PAs into the 
ED healthcare systems and whether actual replacement of MDs 
by PAs can result in similar findings warrant future studies.


