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Abstract 
 
Intro: Critical care medical staffing has been an emerging issue due to the change in the IPS 
standard and the ACGME resident duty hour restrictions. Currently, no PAs is working in 
Manitoba's critical care. Due to the health care system transformation, implementing PAs to 
critical care is a possible solution to achieve financial sustainability for Manitoba health care.  
Methods: Articles evaluated for this literature review were collected using Scopus and PubMed 
with searching keywords mainly include "physician assistant", “intensive care”, "critical care" 
and "cost-effectiveness".  
Results: 143 articles were found through the searching engine, of which 9 articles were 
identified relevant to PAs effects in critical care, 7 articles were relevant to PAs cost-
effectiveness.  
Conclusion: Based on the review, PAs are proven to be safe and adequate in providing patient 
care in critical care compared to other traditional providers. PAs are economically efficient in 
many medicine subspecialties and in-direct data is supporting PA's cost-effectiveness in ICU.  
Thus, implementing PAs into critical care in Manitoba could positively contribute to critical care 
staffing in the midst of the provincial health care system transformation. 
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1. Introduction  

The Physician Assistant (PA) profession started in the 1960s in the United States of 

America, where schools initially trained those pioneers to become physician extenders to 

address the physician shortage at the time. Since then, the number of physician assistants 

working in the United States has grown steadily (1). However, in Canada, the civilian PA 

profession did not start until the early 2000s, whereas they have been present in the military 

since the 1990s. Currently, there are more than 700 PAs working in Canada in different medical 

specialties (2). 

1.1 Current Regulations and PA employment trends 

In 2003, the Accreditation Council for Graduate Medical Education (ACGME) limited 

residents’ duty hours to an average of 80 hours weekly to improve resident performance and 

well-being (3). In 2014, the Leapfrog group published a change to the ICU physician staffing 

(IPS) standard to further regulate adequate physician coverages in ICUs, which suggests that 

ICUs be co-managed and when the intensivist is not onsite, a physician or an Advanced Practice 

Provider (APP) to reach the patient within five minutes (4).  

Due to both regulations, there is a current surge in PAs and other APPs being used in 

critical care medicine (5–7). The National Commission of Certified Physician Assistants 

reported in 2017 that 1,371 certified PAs (1.7% of all certified PAs in the States) were working 

in Critical Care Medicine and this number has been steadily increasing over the years (1). 

Documents from the Netherlands, also support a trend in increasing usage of PAs in critical care 

settings in their jurisdiction (8,9). 
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1.2 Current situation in Manitoba 

The Manitoba health care system is currently undergoing a transformation beginning in 

2017, intended to achieve efficiency, effectiveness, cost-saving, and sustainability of the 

Manitoba health care system (10). Increasing the utilization of PAs in the system is documented 

in the transformation proposal. Based on the CIHI report in 2018 (11), 98 registered PAs were 

working in a wide variety of medical specialties in Manitoba, but none in critical care at the 

given time.  

Manitoba in-hospital ICU coverage was mostly provided by residents and general 

practitioners (GPs) as House Medical Staff (HMO), in addition to intensivists. Only a few 

Clinical Assistants (CAs), who are international medical graduates and have a similar scope of 

practice as PAs in Manitoba, work in the provincial Critical Care Program currently. Three PAs 

have worked in Winnipeg ICUs within the last 10 years but have since elected to move out of 

province and/or switch to other specialties. Thus, reintroducing PAs back to the Critical Care 

Program in Manitoba is a potential option to facilitate medical staffing and achieve cost-saving 

in the health care system. 

1.3 Objectives 

The central research question of this literature review is to determine if the 

implementation of PAs into the provincial Critical Care Program would be safe for patients and 

also be of economic benefit to the system when compared to the continued use of medical 

residents and HMOs.  The objectives of this research paper include the evaluation of PAs’ 

performance quality and effects, as well as evaluation of PAs’ cost-effectiveness in critical care. 
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2. Methods 

A systematic literature review of the PA role and effectiveness in critical care medicine 

was conducted to determine if PAs would be safe and adequate in performing patient care in 

critical care settings. Scopus was used as the primary search engine using keywords “physician 

assistant”, “advanced practice provider”, and “critical care”. Most of the resulting articles 

focused on Nurse Practitioners (NP) or combined both NPs and PAs under the appellation APPs. 

Thus, articles that evaluated PAs independently or included PAs as part of their research 

objectives were selected and reviewed.  

A second literature review on the cost-effectiveness of PAs in Critical Care Medicine 

was conducted, together with a review of data collected from the Critical Care program in 

Winnipeg to support the question of whether it is cost-effective to integrate PAs further into 

ICUs. This part of the literature review was conducted via Scopus, searching using keywords: 

“physician assistant”, “cost-effective”, “financial benefits”, and “critical care”. No articles were 

specifically related to the cost-effectiveness of PAs in ICU. Therefore, a limited number of 

studies that specifically addressed the cost-effectiveness of PAs in other medical services were 

also included, to support the argument of the cost-effectiveness of PAs in ICU. 

The search results were limited by publication dates between 2005 and 2020 inclusive; 

were written in English; are primary research; and research objectives pertain to PAs only, or 

include PAs. Literature from European countries was also included as the health care system 

and PA utilizations are roughly similar to North America.  
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3. Results  

3.1 PA impact in ICU 

A total of nine studies were identified that focus on PAs or included PAs in their 

research.   

Study 1: 

Kawar and DiGiovine performed a study comparing the PA-staffed medical intensive 

care unit (MICU) to a resident-staffed MICU in the same hospital in the United States from 

2004 to 2007 (12).  

A total of 5,346 patients were included in the study with similar baseline characteristics. 

Patients in the PA-staffed MICU had a higher ICU length of stay (LOS) compared to resident-

staffed MICU (median 2.58 days vs. 2.33 days, P=0.004). However, hospital LOS showed no 

significant difference between resident and PA units (median 9 days vs. 8 days respectively, 

P=0.59). The readmission rate was similar between the two units (P=0.43). No difference was 

found in the PA-staffed unit compared to the resident-staffed unit in terms of in-hospital 

mortality (20% vs. 18% respectively, P=0.59) or ICU mortality (14% vs. 12.4% respectively, 

P=0.187). 

The authors conclude that overall care provided by PAs or residents in the MICUs is 

quite similar. The difference in ICU LOS between the groups did not lead to any difference in 

hospital LOS, ICU mortality, in-hospital mortality, readmission rate, or survival rate after the 

ICU stay. The authors attributed the slightly longer ICU LOS to the frequent hand-offs to night 

coverage staff, which interrupted the continuity of patient care in the PA-staffed unit.  
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Study 2: 

Gershengorn, et. al. completed a retrospective review of daytime admissions comparing 

a MICU staffed by NPs/PAs (n=302) to one staffed by residents (n=288) in the same hospital in 

2008 in the United States (6). The NP/PA-staffed MICU was covered by attending physicians at 

nighttime, while the other ICU was entirely staffed by medicine residents.  

The study showed that there was no significant difference between NP/PA-staffed and 

resident-staffed MICUs in ICU LOS (4.22±2.51 days vs. 4.44±3.10 days, P=0.59), hospital 

LOS (14.01±2.92days vs. 13.74±2.94 days, P=0.86), and ICU mortality rate (19.5% vs. 20.8%, 

P=0.70). The hospital mortality rate between the two units was similar (32.1% vs. 32.3%, 

P=0.96), and there was no statistical significance regardless of the multivariate adjustment 

(P=0.96 and 0.26 respectively). The likelihood of personal care home discharge was similar 

between the two units as well with a P-value of 0.32.  

Gershengorn et al. (6) conclude that an acute-care oriented NP/PA-based care team can 

provide adequate patient care to critically ill patients with no significant difference in 

measurable patient outcomes compared to residents. They also point out that the limitations of 

this study were due to the difference in admission policies and the on-site attending coverage 

between the two units.  

Study 3: 

Gillard et al. (13) examined the effects of mid-level practitioners (MLP) in the trauma 

service, which included ICU care, at a level one trauma center in Pennsylvania. Two distinct 

13-month periods were studied between 2004 and 2006. The pre-MLP period (n=1,216 patients) 

had two MLPs providing services to the in-patient unit, the ICU, and the out-patient clinic on 

weekdays. During the post-MLP period (n=1,585 patients), a total of six MLPs were hired.    
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Study results showed that there was no significant difference in in-hospital mortality, 

incidences of deep vein thrombosis, or incidents of major arrhythmias between the two groups. 

However, in the post-MLP period, the incidence of urinary tract infection (UTI) was 

significantly reduced (0.9% vs. 2.6% of the pre-MLP period, P=0.0001). The ICU LOS was 

also reduced by almost one day in the post-MLP period with statistical significance 

(3.28±0.20days vs. 4.08±0.27days, P=0.019). The daily admission rate was increased in the 

post-MLP period (4.01±0.10 vs. 3.05±0.16, P=0.0001) together with a higher daily discharge 

rate (3.97±0.11 vs. 3.05±0.21, P=0.001).  

The authors conclude that the addition of MLPs to the trauma services resulted in a 

significant decrease in ICU LOS and staff members’ workload. They also improved the trauma 

services’ productivity and decreased complication rates during patients’ hospital stays.  

Study 4:  

Costa and her colleagues completed a retrospective study in the United States to 

demonstrate the relationship between patient mortality rate and the utilization of PAs and NPs 

in critical care medicine in 2009 and 2010 (7).  

A total of 39,541 patients in 29 ICUs across 22 hospitals were included in the study with 

similar demographics. Twenty-one (72.4%) of those included ICUs had NPs/PAs providing 

direct patient care. A total of 30,254 patients (76.5%) studied received care by NPs/PAs in the 

ICUs.  

Compared to the ICUs without NPs/PAs, patients in the ICUs with NPs/PAs had lower 

severity of illness (acute physiology score of 42.4 vs. 46.7, P<0.001) and lower frequency of 

mechanical ventilation (38.8% vs. 44.2%, P<0.001). The mortality rate between the ICUs with 

and without NPs/PAs were similar (13.7% vs. 14.4%, P=0.10). There was also no difference in 
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discharge locations between the two groups. NPs/PAs in the ICUs also facilitated the increased 

usage of evidence-based practices and enhanced collaborations with other medical professions. 

The authors conclude that the study results demonstrate that NPs/PAs are safe to 

perform patient care in ICUs and support the expansion of roles for NPs/PAs in ICUs as a 

solution to the worsening critical care staffing shortage. All ICUs that participated in this study 

were enrolled in a particular clinical information system, which limited the randomization of the 

study results. However, the large sample size with the diversity of the patient population 

enhanced the study findings. 

Study 5: 

AJAH. van Vught et al. from the Netherlands conducted an observational study in a 

simulation lab to analyze the clinical skills of PAs compared to medicine residents with 6-24 

months of working experience in the ICU (8). The authors recruited 11 PAs and 10 internal 

medicine residents to participate in two simulated common ICU scenarios (ARDS and 

anaphylaxis) and their performances were evaluated by intensivists.  

Study results showed that residents performed slightly better than PAs in the 

anaphylaxis scenario (76%±7% vs. 70%±19%, P=0.65). Both PAs and residents scored 

similarly in the ARDS scenario (61%±11% vs 61%±16%, P=0.85). The total mean score of PAs 

was 66%±13% and 68%±9% for the residents, with no statistical significance.  

This study provided further confirmation that PA performance is equal to a resident and 

thus should be safe to replace residents. The major limitation of this study is the small sample 

size and limited scenarios. Besides this, the PAs enrolled in the study were much more senior in 

both age and working experience compared to the residents, which may contribute to the 

positive PA performance. 
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Study 6: 

A study completed by Kreeftenberg and his colleagues evaluated the role of non-

physician providers (NPP), including NPs and PAs, regarding the performance of invasive 

procedures in a mixed ICU, in a tertiary hospital in the Netherlands between 2015 and 2016 (9).  

NPPs performed more critical care procedures in 2016 compared to 2015, due to their 

familiarity with those procedures. NPPs performed a total of 251 invasive procedures (58.6 

procedures/ FTE) in 2015, and 407 invasive procedures (113.1 procedures/ FTE) in 2016. NPPs 

performed 61.7/ FTE arterial catheter insertions and exchanges, and only 6.9/ FTE were 

performed by residents and attending physicians together. NPPs inserted 73 out of a total of 125 

central venous catheters (CVCs) (58%). The remainder (42%) was inserted by other providers. 

This equaled 20/ FTE of all CVCs inserted by NPPs compared to 4.3/ FTE for the residents and 

2.5/ FTE for the attending physicians. Of all the invasive procedures with CVCs, there were 5 

complications in total in 2016, in which only 2 were caused by NPPs on two different patients.  

Overall, this study supported that having NPPs in the ICU significantly decreased the 

workload of the residents and the attending physicians based on numbers of invasive procedures 

performed. NPP performance quality was also satisfactory with a very low complication rate 

evident in the study.  

Study 7: 

Hascall and her colleagues conducted a direct observational study to evaluate the effect 

of PAs on round interruptions (n= 2,657 family-centered rounds) in a Paediatric Intensive Care 

Unit (PICU) in Oregon between 2014 and 2015 (14).  

The study recorded a median duration of 6:38 minutes for the uninterrupted rounds and 

9:50 minutes for the interrupted rounds. Thus, the interruption added 3:12 minutes (48% longer) 
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to the round duration. Study results also showed that 15.7% of the patient rounds that had no 

PAs (178 of 1,137 rounds) were interrupted, and only 10.7% of the patient rounds that had PAs 

(163 of 1,520 rounds) were interrupted. Therefore, the round interruption rate decreased by 31.8% 

when PAs were there (P < 0.001). The study also noted that having a PA in rounds shortened 

the round duration by 44 seconds (10% shorter on average).  

The authors conclude that PA presence in rounds largely decreased the likelihood of 

interruption. It allows the health care team to be more engaged in rounds and consequently 

ensures safer and better patient care. Shortened round duration also increased the efficiency of 

patient care.  

Study 8: 

Mathur and his colleagues published a survey study of a 5-year observation of the use of 

PAs in one of the two PICUs at a tertiary center in the States (15). One unit was staffed by PAs 

during the day and residents overnight, and the other was covered by residents only.  

Based on the attending physicians’ feedback, the residents appear to have larger medical 

knowledge, and a better understanding of disease pathology and treatment options compared to 

the PAs. However, the strength of the PA contribution appears to develop as their experience 

increases. As they became more senior at work, they became valuable resources to residents in 

many situations and provided advice based on previous experience. PA presence on the unit 

also allowed more time and opportunity for residents to learn, by PAs assuming more clinical 

responsibilities. The study notes that PAs’ excellent communication skills enhanced 

collaboration among different health care teams. Those PAs also facilitated the timely 

performance of critical procedures and continuity of patient care on the unit.   
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Overall, the authors conclude that implementing PAs in the PICU was a successful 

solution to the staffing shortage due to their ability to function at the level of a resident after a 

short orientation period.  

Study 9:  

Kahn and his colleagues conducted a survey study to evaluate APPs impact on surgical 

residents’ ICU experience (16). Residents were asked to rate their experience with APPs from 

negative to positive on a scale of 0-100, where ‘50’ means ‘no effects’.  

Among all the completed surveys (354 of 1,178 surveyed), the majority of the ICUs 

(74.9%) have APPs and most of them (73.6%) perform critical care procedures. Most of the 

residents (79.8%) reported that the presence of APPs reduced their workload. The majority of 

residents (69%) reported having a positive or neutral effect on their overall ICU experiences 

(median score of 51). A large number of residents (60%) reported that APP presence enhanced 

adherence to ICU protocols and guidelines. Residents reported a median score of 40 on their 

experiences where APPs perform procedures in ICUs. Only 5% of the responding residents 

reported no positive benefits at all.  

This study suggested that most residents felt that APPs had positive or neutral effects on 

their training experiences and significantly lowered their workloads. APP presence enhanced 

patient care by increasing adherence to protocols and guidelines. The authors believe that 

residents giving out lower scores in ICUs where APPs perform procedures was likely related to 

the adjudication of procedures, and mostly affected junior residents.  

Based on the literature review above regarding the effects of PAs on patient care and 

staffing experiences in ICUs, I conclude that PAs can be safely utilized in the ICUs; and can be 

a potential substitution for residents as required in the case of ICU staffing shortages caused by 



An_Ran_Capstone_2020_PA in Critical Care in Manitoba          14 

IPS standard and restrictions. Refer to Table 1 in the Appendix for a summary of the literature 

review of PA impact in ICU. 

3.2 PA cost analysis 

Two studies were identified that reported some data related to the cost-effectiveness of 

NPs/PAs in critical care. These are discussed below.   

Study 10: 

Pronovost and his colleagues conducted a study to analyze the financial benefits of 

having NPs/PAs in different sizes of ICU (6, 12, 18-bed ICUs) following the IPS standard (17). 

Their analysis showed a conservative estimate of cost-saving ranging from $510 thousand to 

$3.3 million, based on variables including the number of beds, LOS, occupancy, cost of the ICU 

bed, etc. The best-case scenario estimated approximately $4.2, $8.8, and $13 million in savings 

for the 6-bed, 12-bed, and 18-bed ICUs, respectively. In the worst-case scenario, an estimation 

of $890 thousand to $1.3 million in costs was associated with implementing IPS standards 

based on ICU size.  

Study 11: 

Masud and his colleagues conducted a study to determine if the 24/7 in-house intensivist 

staffing following the Leapfrog IPS standard was necessary (18). In the study, a couple of 

articles (19,20)  that studied the economic benefit of in-house coverage were mentioned. In 

reference to Banerjee et al.(19), Masud et al. highlighted that having 24-hour intensivist 

coverage can successfully reduce patients’ LOS and thus generate about $5,000 to $5,500 per 

day in financial benefits for the sickest patient group (19). The study from Emory Critical Care 

Centre suggested that having critical care-trained nurses and PAs working in ICUs could result 
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in a cost-saving of $4.6 million over a 14-month-period to the Medicare program in the United 

States (20). 

Three studies cited the financial benefits of PAs working on in-patient wards and in 

other in-hospital subspecialties.  

Study 12: 

A retrospective review was completed by Chao and his colleagues on the finances of 

two plastic surgeons and their associated practices one calendar year before and one year after 

the introduction of PAs to their practices, to evaluate any related financial profit (21). The study 

found that the major contribution of PAs to their practices was an increase in the number of 

patients seen by each plastic surgeon. This was translated into an increase in total charges and 

total payment of that plastic surgeon per year. The net financial benefit associated with this 

increase in productivity was estimated to be $33,533 per year per PA hired, or $2,794 per month.  

Study 13: 

A systematic review of PA contributions to in-hospital patient care in the UK was 

conducted by Halter and her colleagues (22). In their study, PAs were demonstrated to be 

effective in reducing the likelihood of a patient leaving the hospital without being seen in the 

Emergency Department (ED), decreasing Operating Room (OR) times, and saving time for 

attending surgeons. Wound infection rates and in-hospital complications were also reduced due 

to their presence. All the above were demonstrated to potentially translate into cost-savings for 

hospitals.  

In addition, two more studies (23,24) mentioned in the article further demonstrated 

similar results. One study was conducted by Bohm et al. (23) regarding PAs in an arthroplasty 
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program in Winnipeg Concordia Hospital. By saving the additional general practitioners’ (GP) 

assisting fees, PAs generated a total of $56,113 in financial profit derived from 279 out of the 

402 cases studied ($139.58 per case). PAs were also demonstrated to save a total of 815 hours 

of OR time per year, per surgeon, which potentially further increased the benefit margin. The 

other study, conducted by Althausen et al. (24) in 2007, noted a cost-saving of $133.53 per 

patient, to the ED by having PAs present. This study estimated a saving of $147,417 to the ED 

and $11,421 to the trauma OR in the year of 2007, if PAs were fully implemented in the 

departments.  

Study 14: 

Timmermans and his colleagues from the Netherlands conducted a study aiming to 

determine the cost-effectiveness of the in-patient wards managed by PAs compared to 

physicians (residents and attending physicians) (25). All the results were in the context of PA’s 

and resident’s salaries being very similar in the Netherlands. The study found the total cost per 

patient was not significantly different between the two groups (mean difference of $641/patient, 

p = 0.175). The cost of medical professionals was significantly lower in the PA-group (mean 

difference of $12 /patient, p<0.01). However, the cost of attending physician supervision in the 

PA -group was significantly higher (mean difference of $49/patient, P<0.01). Overall, the study 

results suggested that PAs reduce the health care professionals’ cost for each patient, but does 

not decrease the overall cost to the health care system. 

PAs were shown to be cost-effective in primary care settings as well, based on the 

following two articles.    
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Study 15: 

Drennan and his colleagues studied 2,086 patient medical records in 12 general practices 

between 2011 and 2012, to determine the difference in cost of seeing a GP versus seeing a PA 

at the clinic in the UK (26). The study found there was no difference in patient demographics, 

diagnostic tests ordered, procedures, prescriptions, referrals, or patient satisfaction between GPs 

and PAs. However, PAs spent more time (17 mins), with better documentation on each 

consultation, compared to GPs time spent (11 mins). The cost of each consultation of a PA and 

a GP was $45.92 and $56.07, respectively, which constitutes a $10.15 saving to the health care 

system, per consultation. The results conclude that using PAs in primary care was cost-efficient 

and it could also free up time for GPs to concentrate on more complex cases.  

Study 16: 

Nabagiez and his colleagues studied the PA home care program (PAHC) provided to 

post-cardiac surgery patients between 2008 to 2012 in New York (27). This study (n=1,185) 

included 537 patients (45%) in the PAHC group and the rest in the control group. The study 

results demonstrated a significantly lower 30-day post-surgery readmission rate in the PAHC 

group compared to the control group (10% vs. 17%, P=0.0061). Even though the hospital LOS 

of readmissions from the PAHC group is longer and more costly compared to the control group, 

the total financial benefit of overall decreased readmissions was $977,500. The proportional 

cost of PAs conducting home visits was $25,300 based on the study calculations. This equated 

to a $39 saving for every $1 spent in the health care system.  

Overall, based on the studies reviewed, there is evidence suggesting that PAs from 

different medicine subspecialties, including ICU, in-hospital care, and primary care, can bring 
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financial benefits to the health care system. Refer to Table 2 in the Appendix for a summary of 

the literature review of PA cost-effectiveness.  

3.3 Compensation comparison among different providers in Manitoba ICUs 

Financial data from the Critical Care Program of Manitoba Shared Health (a provincial 

health organization) was collected to determine the cost of PAs compared to the cost of 

residents and HMOs who comprise the main in-hospital medical coverage model in ICUs. CA 

financial data was also collected, as CAs are currently the only APPs working in the Manitoba 

Critical Care Program. All listed data and calculations are in Canadian dollars. 

There are 6 steps to PA and CA salary scales, based on their number of years of work. 

Step 4 is usually used as a standard for budgeting by Shared Health. The cost of benefits, 

vacations, and other compensation together equal 38% of hourly wages. Thus, the total hourly 

compensation for Shared Health to a PA or a CA working in ICUs in Manitoba is $72.887 /hr or 

$66.100 /hr, respectively (Table 3).  

Residents in Manitoba going through ICU rotations for their residency requirements are 

usually PGY2 or PGY3. Their hourly rate was calculated based on an estimation of a 28-day-

period with five days/week, four academic hours per week, five weekdays overnight calls, and 

two weekends 24-hour calls. Their compensation costs are calculated at $29.07 and $30.82 per 

hour, respectively (Table 4). Residents who are senior in their training and who work in 

Winnipeg ICUs as a resident replacement, are compensated with $67.21 /hr, with no benefits or 

premiums. Other licensed physicians acting as House Medical Officers (HMOs) in Winnipeg 

ICUs are compensated with an average of $124.49 /hr (Table 5) without benefits.  



An_Ran_Capstone_2020_PA in Critical Care in Manitoba          19 

Based on the calculation and comparison between different providers in Manitoba ICUs 

(Table 6), a PA’s compensation is $3.68 /hr higher compared to a resident HMO in Manitoba 

ICUs. The cost of a physician HMO in ICU is much higher due to their fully licensed status.  

However, as residents are still going through their training, this prevents them from 

providing regular continuous daily coverage for ICUs. In addition, once their residency training 

is completed, their compensation is substantially higher. In contrast, a PA’s training is complete 

at graduation, and subsequent to this, they can continue developing their skills in the workplace, 

and throughout their career. This training structure allows PAs to stay in one position much 

longer and with more regular hours compared to residents. Thus, PAs can provide continuity of 

care to ICU patients, which may translate into cost-benefits for the health care system. Under 

current conditions, this would be much more difficult for residents to achieve. Therefore, it is 

insufficient to capture the overall health care system cost solely based on the wages of a 

practicing PA, who may have years of experience and expertise, compared to a resident 

(especially if junior) who is still going through training.  

4. Discussion  

The profession of PA is still developing. Thus, there are several studies reviewed above 

that included PAs in the group of APPs, which based on its definition includes NPs, CAs, and 

PAs (16). PAs and NPs have similar scopes of practice and job descriptions in most aspects of 

patient care. However, there are many differences between PAs and NPs, which make PAs 

unique and able to provide advanced services in comparison to NPs when implemented in the 

ICU.  

PAs in Canada are usually trained as generalists and graduate with a master’s degree 

(2,5). The pre-requisite bachelor’s degree may be in any discipline. This results in PAs 
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potentially having a wide variety of backgrounds when entering the workplace. The PA scope 

of practice is undetermined upon graduation and is later formed in the workplace, dependent on 

the supervising physician’s own scope of practice (2). Therefore, the PA scope of practice is 

theoretically unlimited, depending on the job description in a given workplace and associated 

responsibilities may increase as a PA’s experience increases. PA training uses the same medical 

model as physician training. This helps to enhance the alignment of critical thinking and reduce 

conflicts between PAs and physicians. Also, PAs can function remotely, communicating via 

telephone with the supervising physician (2). This allows the intensivist to have more time and 

ability to cover broader areas for critically ill patients.  

NPs in Canada also graduate with a master’s degree. However, by contrast, the pre-

requisite bachelor’s degree must be nursing (5,28). The NP scope of practice is fixed upon 

graduation and is limited to certain procedures (28). Of note, NPs work independently and do 

not need supervision from physicians, yet this potentially limits the scope of care that can be 

delivered. Given that NPs are trained under the nursing model, differences in patient 

management priorities may arise between NPs and physicians. Please refer to Table 7 in the 

Appendix for a summary of the difference between PAs and NPs.  

Based on the evidence shown in the first part of the literature review, PAs are widely 

implemented in ICUs in the jurisdictions covered, and can take care of patients as safely as 

other traditional care providers, such as residents and attendings physicians (6–9,12,13). PA 

performance in the ICUs has no differences to residents, with regards to the length of ICU stay, 

hospital LOS, the likelihood of ICU mortality and hospital mortality (6,7,12,13). PAs perform 

more procedures compared to medical trainees, and their success rate is also optimal, with few 

complications (9). Some studies reported that PAs may decrease interruptions to rounds and 
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increase the efficiency of daily work practices (14). Most of the studies reported a decrease in 

workload for residents and attending physicians in ICUs when PAs are on staff (9,15,16). Their 

presence allows more education time for residents and decreases patient-provider ratios (16). 

Also, PAs are known to improve collaboration between health care teams and increase the 

adherence of practice guidelines and protocols to ensure safe patient care in ICUs (15,16). All 

these study results prove that PAs can provide adequate patient care in ICUs. Their ability is 

equal to that of residents and other traditional physician coverages in critical care. With the 

addition of PAs in the ICU, both attending physician and residents’ workloads can be decreased, 

which will simultaneously improve residents’ educational experience in the ICU and augment 

patient capacity per ICU attending physician.  

According to the evidence from the second part of the literature review, introducing 

physician extenders to provide ICU coverage per the IPS standard may save hospitals and the 

health care systems implicated millions of dollars, depending on the context (17–19). APPs can 

bring financial benefits to health care systems by decreasing patient LOS and eliminating 

unnecessary procedures and consultations (17,18). Although, no study indicates the cost-saving 

brought directly by PA performance in critical care, most of the reviewed studies indicate that 

both PA and NP job descriptions and position responsibilities are the same (17–19), which 

suggests that the financial benefits would remain the same if only PAs are implemented in the 

ICUs.  

PAs are also demonstrated to be cost-effective in other specialties of medicine.  PAs can 

generate financial profits in in-hospital patient care by saving attending physicians’ time, 

increasing service productivity and efficiency, decreasing hospital LOS, and decreasing 

complications (21–24). PAs are also shown to be cost-effective in primary care settings and to 
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increase the number of patient encounters, which translate into financial profits for the given 

facility and health care system (25–27).  

 In Manitoba, PAs generally earn more compared to CAs, based on current salary scales. 

Due to the benefits and vacation pay for PAs and CAs, PA compensation cost is slightly higher 

compared to the resident replacement in Winnipeg ICUs, showing no direct economic benefits 

in this context. However, where PAs are on lower pay steps, the compensation of PAs working 

in the ICU would be equal or lower than that of the resident replacement.  

The cost analysis conducted in this study is based on currently available information and 

does not represent the full picture of potential cost-effectiveness related to PA inclusion in 

Winnipeg ICUs. Therefore, a formal cost analysis should be undertaken for a fuller 

understanding and evaluation of the cost-differences between residents, PAs, CAs, and NPs in 

critical care. 

5. Conclusion 

Under the influence of the IPS standard and ACGME resident working hour regulations, 

more and more ICUs are utilizing PAs and other physician extenders to provide patient care 

coverage and to respond to staffing shortages. Based on the articles reviewed above, PAs are 

capable and safe to practice in critical care settings and compare positively in these metrics to 

traditional medical residents. PAs in ICUs and other subspecialties of medicine demonstrate the 

ability to produce financial benefits to the hospital and health care systems. Data directly drawn 

from the Manitoba Critical Care Program also suggested that the compensation cost of a PA in 

Winnipeg ICUs is approximately the same as a senior resident acting as a resident replacement, 

and much less compared to HMOs, without considering potential indirect financial benefits. 

Therefore, the analysis of this literature review concludes that PAs can be safely integrated into 
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ICUs in Manitoba. Furthermore, their integration can provide financial benefits to the health 

care system and promptly respond to any potential staffing shortages in the Critical Care 

Program in Manitoba, in alignment with the transformation goals of the provincial health care 

system.  

6. Limitations of this study 

 There are three major limitations to this literature review. Firstly, most of the studies 

reviewed are grouping PAs with other APPs. A total of 13 studies evaluated PAs specifically in 

ICU settings, and only 4 of them isolated PAs from other providers. Therefore, the results 

evaluated in the studies do not exclusively relate to PAs and their values. Specific PA 

contributions may need to be further evaluated compared to other APPs due to differences in 

training backgrounds and scopes of practice. Secondly, there is currently only limited literature 

available to evaluate the detailed cost-effectiveness of the PA in ICUs and all included other 

APPs in their scope. Insufficient data may impair the possibility of a true reflection of PA cost-

effectiveness in ICUs. Thirdly, all articles reviewed represent studies from the United States and 

Europe. The PA role in Canada is subject to different regulations and billing systems than in 

those jurisdictions. Therefore, the methods calculating the financial benefits of PAs illustrated 

in studies from those countries may not be exactly replicable in Canada.  
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Appendix 

Table 1. Literature summary of PA’s roles in Critical Care. 
 

Authors Target 
population 

Location Sample size Study design Findings 

Kawar and 
DiGiovine 
(12) 

PA vs. resident USA 5346 patients 
studied 

Simultaneous 
comparison of two 
MICUs.  

PA-run unit has higher ICU LOS due to frequent 
handoffs. 
No difference in readmission rate. 
No difference in hospital LOS. 
No difference in hospital mortality or ICU mortality,  

Gershengorn, 
et al. (6) 

NP/PA vs. 
resident 

USA Retrospectiv
e review of 
590 day-time 
admission 

Simultaneous 
comparison of two 
MICUs  

No difference in ICU LOS. 
No difference in ICU mortality.  
No difference in hospital mortality.  
No difference in the likelihood of discharge to a 
personal care home. 

Gillard, et al. 
(13) 

NP/PA (MLP) 
in trauma 
services 

USA, 
Pennsylvania  

2801 patients 
studied 

Comparison of two 
periods in one 
trauma services, 
including trauma 
ICU before and 
after fully staffed 
with NP/PAs 

No difference in hospital mortality.  
Reduced UTI rate in a fully staffed NP/PA period.  
Decreased ICU LOS in a fully staffed NP/PA period. 
Increased daily admission rate and discharge rate in a 
fully staffed NP/PA period. 
Decreased service staff member workload in a fully 
staffed NP/PA period.  

Costa, et al. 
(7) 

NP/PA USA A 
retrospective 
cohort study 
of 39,541 
patients  

Simultaneously 
comparing patient 
outcomes in ICUs 
staffed with 
NP/PAs vs. non-
NP/PA staffed 
ICUs. 

No difference in mortality rate. 
No difference in mortality risks.  
No difference in discharge locations.  
 
 

Van Vught, et 
al. (8) 

PA vs. 6-
24months 
experience 
resident 

Netherlands An 
observational 
study of 11 
PAs and 10 
residents 

ICU Clinical skill 
simulation lab  

No difference in clinical skills between PAs and 
residents 
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Authors Target 
population 

Location Sample size Study design Findings 

Kreeftenberg, 
et al. (9) 

NP/PA (NPP) 
vs. 
resident/physic
ian 

Netherlands, 
Eindhoven 

All invasive 
procedures 
performed in 
2015 and 
2016 

Simultaneous 
comparison of 
invasive procedures 
performed in two 
groups in the same 
ICU.  

NPPs perform close to 10 folds more invasive 
procedures per EFT comparing to residents and 
physicians.  
NPPs significantly decrease the workload of residents 
and physicians. 
Procedural complication rates between the two 
groups were about the same.  
NPPs have a low procedural complication rate. 
NPPs are cost-saving to the hospital in a short-term 
situation.  

Hascall, et al. 
(14) 

PA USA  Direct 
observational 
study of 
2657 family-
centered 
rounds 

Comparing rounds 
interruption rate 
affected by PA’s 
presence  

Significantly decrease in round interruption rate with 
PA’s presence.  
PA provides safer care to patients.  
PA increases the efficiency of the health care team.  
 

Mathur, et al. 
(15) 

PA vs. resident USA, New 
York 

Survey 
feedback 
study of 8 
PAs in 5 
EFT 
positions 

Simultaneous 
comparison of two 
PICU in one 
hospital.  

PA has a less medical knowledge base. 
PA’s value increase as their experience increase.  
PA facilitates residents learning experiences.  
PA facilitates collaborations among team members.  
PA facilitates efficient procedure performance.  

Kahn, et al. 
(16) 

NP/PA USA 354 survey 
study of 
residents’ 
ICU 
experiences   

Evaluate the APPs' 
presence toward 
residents’ ICU 
experiences.  

APP’s presence enhances adherence of protocols and 
guidelines  
APP has positive to neutral effects on resident’s ICU 
experiences.  
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Table 2. Literature summary of PA’s cost-effectiveness in ICU and other services. 
 

Authors Target Service, Location Findings and estimate cost-savings 

Pronovost, et al. 
(17) 

NP/PA (physician 
extenders) 

ICU, USA   $510k - $3.3 million savings with greater saving in larger size of ICUs  

Masud, et al. (18) NP/PA (physician 
extenders)  

ICU, USA Decreasing cost due to decreased LOS, unnecessary procedures, and 
consultations.  

Banerjee, et al. 
(19) 

NP/PA (physician 
extenders) 

ICU, USA   $5000 - $5500 per day financial benefits due to decreased LOS 

Trombley, et al. 
(20) 

NP/PA (physician 
extenders) 

ICU, USA   $4.6 million saving in 14 months periods  

Chao, et al. (21) PA Surgical services, 
USA 

PA allows an increasing number of patients per surgeon.  
PA saves surgeons time in the OR and on the ward.  
$33,533 per year financial benefit per PA hired.  

Halter, et al. (22) PA In-hospital patient 
care, UK 

PAs generates financial benefit from:  
Decrease OR time.  
Decrease the likelihood of not being seen in the ED.  
Successfully replace GP in surgical services.  
Decreased would infection rate.  

Bohm, et al. (23) PA vs. GP in OR Arthroplasty 
program, Winnipeg, 
Canada 

The actual cost for the two groups is the same.  
PA saves more time for the surgeon in the OR which generates more 
financial profits comparing to GP.  
PA saves 815 hours per surgeon per year.  
PA saves $139.58 per case assisting fee comparing to GP.  

Althausen, et al. 
(24) 

PA vs. physician Emergency 
department and OR, 
USA 

PA saves $133.53 per patient seen in the ED.  
PA saves cost by reducing OR setup time with potential savings of 
$11,421 in one year.  

Timmermans, et 
al. (25) 

PA vs. resident In-patient ward, 
Netherlands 

The total cost per patient between the two groups was no different.  
PA saves €309 per patient due to decreased LOS.  
PA saves €11 per patient due to the decreased cost of medical 
professionals.  

Drennan, et al. 
(26) 

PA  Primary care clinic, 
UK 

The cost of PA consults is $10.15 less per patient comparing to GPs’. 
PA can save time for GP for more complex cases.  
PA has better consult documentations.  
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Authors Target Service, Location Findings and estimate cost-savings 

Nabagiez, et al. 
(27) 

PA Home visit post-
cardiac surgery 
program, USA  

Significant decrease in readmission rate due to PA’s home visit.  
Savings generated from decreased readmission rate was $977,500.  
PA saves $39 in the health care system per $1 spent for its salary and 
benefits.  
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Table 3. Compensation scale of PAs and CAs in Manitoba. 

Scale 0 1 2 3 4 5 

CA’s hourly wage $33.936 $37.084 $39.642 $43.478 $47.898 $52.040 

CA’s compensation /hour $46.832 $51.176 $54.706 $60.000 $66.100 $71.815 

PA’s hourly wage $39.157 $40.921 $45.269 $48.849 $52.817 $56.959 

PA’s compensation / hour $54.037 $56.471 $62.471 $67.412 $72.887 $78.603 

Compensation includes vacations, stats, employee benefits, and is calculated by hourly wagex138%. 
 
 
 
 
Table 4. Resident's compensation estimation based on a 28-day (4weeks) period.  
 
 Hours 

/4wks 
Shifts/week In-hospital 

call 
rate/shift 

PGY2 PGY3 

Regular weekday1 140 20  $5053.89 $5421.02 
Vacation/stat    $657.16 $794.90 

Employee Benefits    $464.46 $498.20 
Academic days -16     
Weekday calls2 85 5 $158.696 $793.48 $793.48 
Weekend calls3 48 2 $251.537 $503.07 $503.07 

Total 257   $7,472.06 $7,920.68 
Compensation/hour worked $29.07 $30.82 

1Resident’s regular weekday hours are Monday to Friday 8 am-5 pm with an average of 5 days off per 
period. 2Weekday calls mean evening calls after 5 pm to 10 am the next day and considered one call 
shift.  3Weekend calls are 24-hour calls, and evening from 5 pm to 10 am the next day is considered 
one call shift. 
 
 
 
 
Table 5. HMO (licensed physician) compensation.  
 
 Day rate1 Night rate2 Average rate 

HMO Class 2 step 1 $119.65/hr $127.95/hr $123.80/hr 
1Day rate is considered from 0800-1800 (10 hrs). 2Night rate is considered from 1800-0800 the next 
day (14 hrs).  
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Table 6. Comparison of compensations among different health care providers in 
Manitoba ICU1.  
 
 Compensation cost / hour 

Resident (PGY2) $29.07 
Resident (PGY3) $30.82 

CA $66.10 
Senior Resident (resident replacement) $67.21 

PA $72.89 
HMO (licensed physician) $123.80 

1Table was arranged based on the ascending order of the compensation rate.  
 
 
 
 
 
Table 7. Differences between Nurse Practitioners and Physician Assistants.  
 
            Nurse Practitioner               Physician Assistant 

Education/background 

Bachelor of nursing science 

degree and licensure as a 

registered nurse 

Any bachelor’s degree with 

certain prerequisite courses. 

Degree conferred Master’s Bachelor’s or Master’s 

Duration of the program 2 years 25 months 

Specialty focus at graduation Yes No 

Previous ICU experiences Varies Varies 

Board certification required 

to practice 
Yes 

Yes 

 

Practice privileges and 

agreements 
No need for supervising physician 

Need to have a supervising 

physician 

Scope of practice Limited to registration 

No limitations, based on the 

contract with supervising 

physician 

Ability to write orders Yes Yes 

Prescriptive privileges Yes, with certain limitations Yes, with certain limitations 

 


