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“The best possible care of critically ill patients can be rendered 
when physicians of various specialties, nurses, and allied health 
professionals join forces and treat problems together.” ——Ake 
Grenvik

Introduction

The authors Spiegelman and Berrett, who also happen 
to be health care administrators and passionate advocates 
for patient-centered care, recently wrote a book entitled 
“Patients come second: leading change by changing the way you 
lead” (1). Spiegelman and Berrett make a fairly convincing 
argument that by focusing on the physical, mental, 
and spiritual well-being of their providers, nurses, and 
employees, health care organizations improve the quality 
of patient care and the patient experience. In other words, 
by placing “patients second” and “employees first”, these 
organizations actually do provide patient- and family-
centered care.

The health care industry is in the midst of incredible 
change, and unfortunately, change is not easy. Society, in 
general, is changing as well. Physicians, nurses, and allied 
health professionals are starting to feel the effects of all 
of this change, and in many cases, these effects adversely 
impact the care that the physicians, nurses, and allied 
health professionals provide. The specialty of critical care 
medicine [and here and throughout the rest of this article, 
we will take the approach followed by the Society of Critical 
Care Medicine that “critical care medicine” encompasses all 
of the surgical and medical disciplines that practice in the 
intensive care unit (ICU) environment, as well as critical 
care nursing, respiratory therapy, and clinical pharmacy (2)] 
is not immune to these changes. Indeed, in many cases, our 
specialty is at the forefront of change.

There have been a number of articles and position 
statements discussing staffing and workforce issues in 
critical care medicine. For example, the American College 
of Critical Care Medicine Task Force on Models of Critical 
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Care published an updated position statement describing 
a number of key elements for the ideal model of critical 
care delivery (3). The Task Force made the following 
recommendations:

(I) “An intensivist-led, high-performing, multidisciplinary 
team dedicated to the ICU is an integral part of effective 
care delivery.”

(II) “Process improvement is the backbone of achieving high-
quality ICU outcomes.”

(III) “Standardized protocols including care bundles and order 
sets to facilitate measurable processes and outcomes should 
be used and further developed in the ICU setting.”

(IV) “Institutional support for comprehensive quality 
improvement programs as well as tele-ICU programs 
should be provided.”

Notably, the Task Force reviewed the available 
evidence on 24/7 in-house attending coverage and 
concluded that the data was not sufficiently conclusive 
to make a recommendation for or against this practice. 
Since the publication of this position statement, the 
American Thoracic Society’s Ad Hoc Committee on ICU 
Organization conducted a systematic review and meta-
analysis of the effect of nighttime intensivist staffing 
on mortality and length of stay in ICU patients. While 
the committee was focused primarily on adult ICUs, 
they did review the available literature on 24/7 staffing 
in pediatric ICUs too. The committee concluded that 
there is no evidence to suggest that nighttime intensivist 
staffing is associated with reduced mortality in critically 
ill patients in the ICU (4). While mortality is certainly an 
essential outcome, it is by no means the only outcome of 
interest, and other studies have suggested improvements 
in outcomes such as duration of mechanical ventilation, 
incidence of medical errors, and ICU length of stay (5-7). 
Regardless of the evidence, a number of pediatric intensive 
care units (PICUs) in large academic children’s hospitals 
are moving towards 24/7 inhouse attending coverage (i.e., 
nighttime intensivist staffing) (8,9), largely at the behest of 
hospital administrations. What is often lost in the multiple 
discussions on 24/7 inhouse attending coverage, which is 
perhaps more germane to the present discussion, is the 
impact of 24/7 inhouse attending coverage on the providers. 
We will discuss these issues further below.

The Society of Critical Care Medicine also published 
a statement on the ideal intensivist/patient staffing ratios. 
The available literature on what is the optimal intensivist/
staffing ratio for safe and effective care is rather limited. 
There is no question that proper staffing ratios can have 

significant impact on non-direct patient care activities 
such as teaching (both informally at the bedside, as well as 
during traditional ICU rounds). In addition, large caseloads 
may adversely impact patient flow both into and out of the 
ICU. Finally, inadequate staffing ratios can lead to burnout 
(see below) and turnover. The Task Force on ICU Staffing 
concluded that an intensivist/patient ratio greater than 1:14 
(i.e., more patients) adversely impacts education, staff well-
being, and patient care (10). 

With brevity in mind, we will refrain from discussing issues 
such as the use of advanced practice nurses and physician 
assistants in the PICU (11), PICU nurse staffing (12-15), the 
impact of multidisciplinary rounds on ICU outcomes (16-18),  
the rise of subspecialty ICUs and how (19) they impact care 
delivery and outcomes (20-24), or the looming shortage of 
PICU physicians (25-27). There is already a vast literature 
on these topics that would be difficult to improve upon. 
Rather, we believe that there are a number of important 
issues pertaining to ICU staffing and the ICU workforce 
that have not been adequately addressed in the literature. 
We will highlight three key “stress points” for the practicing 
pediatric intensivist in today’s health care environment. First, 
we will highlight the evolving model of pediatric critical care 
delivery and the concept of the “ICU without walls”. Next, 
we will review some of the more important issues pertaining 
to diversity (or lack thereof) in the pediatric ICU workforce. 
Finally, we will close with a brief discussion on the important 
issue of professional burnout. 

“Four walls does not an ICU make”

Historically, the ICU was viewed primarily in geographical 
terms, i.e., the ICU was a specific location in the hospital, 
usually located in close proximity to the emergency 
department (ED) and operating room (OR) suites. Critically 
ill or injured patients were admitted to the ICU when they 
required intensive monitoring and minute-by-minute care 
by trained physicians, nurses, and allied health professionals. 
In other words, critical care medicine, as a unique and 
independent specialty, was practiced within the four walls 
of the ICU. ICUs first developed in response to the global 
polio epidemic—patients requiring long-term mechanical 
ventilator assistance were cohorted together in separate 
units or wings of the hospital (25). Keeping these patients 
together, in one geographic location, optimized staffing 
efficiency, minimized disruptions in the supply chain 
(medical equipment and supplies, as well as medications, 
could be delivered to one location of the hospital as opposed 
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to multiple locations distributed throughout the hospital), 
and facilitated the development of the expertise for 
physicians and nurses to provide safe and effective care. The 
specialty of critical care medicine gradually evolved over 
time as a result of this relative isolation from the rest of the 
hospital – the four walls of the ICU served as an “incubator”, 
if you will, for the evolution of critical care medicine as its 
own unique discipline (28).

As the specialty of critical care medicine has evolved 
over time, it is clear that there is so much more, in terms 
of the delivery of critical care medicine that occurs outside 
the four walls of the ICU (28-33). First and foremost, what 
happens “inside” the four walls of the ICU, in terms of 
the quality of care, safety, patient and family experience, 
and flow/capacity management partially depends on 
what happens “outside” the four walls of the ICU. The 
different microsystems (34,35) of care delivery (acute 
care ward, emergency department, ICU, operating room, 
step-down or intermediate ICU, and rehabilitation unit) 
are all functionally linked and mutually dependent upon 
each other—operations cannot be optimized solely in one 
microsystem without potentially impacting operations in 
another microsystem. As Dr. Peter McQuillan stated over 
20 years ago, “the greatest impact on the outcome for intensive 
care units may come from improvements in the input to intensive 
care, particularly in the quality of acute care...” (36). Rapid 
response systems have developed largely in response to the 
need to extend the delivery of critical care medicine beyond 
the four walls of the ICU (37). 

Second, as critically ill children recover from their 
illness, significant organ dysfunction frequently persists, 
leading to chronic and often complex medical issues, as 
well as technology-dependence (e.g., ventilator-dependence 
and/or dialysis-dependence) (38-42). Rather than viewing 
critical care delivery as separate and distinct from post-
ICU recovery and rehabilitation, a number of centers have 
started working closely with specialists in physical medicine 
and rehabilitation to improve long-term recovery and 
quality of life (43-46). Pediatric critical care medicine is 
no longer practiced in isolation. Instead, pediatric critical 
illness lies along a continuum that (often) starts in the 
ambulatory setting and, for some patients at least, never 
really ends (42,45,47). 

There is one final trend that has forced a re-design of the 
model of critical care delivery to incorporate care that occurs 
outside the four walls of the ICU, and it has everything to 
do with money. Hospital care is expensive. Over the last 
several years, more patients are cared for in the ambulatory 

setting. Ambulatory surgery centers have popped up all 
over the country. Home health care services have re-
engineered care in ways previously unimagined. As a result, 
hospitals have either closed or merged with larger hospital 
systems, and the number of hospital beds has decreased. 
At the same time, the number of ICU beds around the 
country have increased (48-50). From 2000 to 2010, the 
number of acute care beds decreased by 2.2%, while the 
number of critical care beds increased by 17.8% (48).  
Most of this growth has occurred in large academic medical 
centers in urban settings (49,50). 

Unfortunately, far less has been published about trends 
in the supply of acute care beds and ICU beds at children’s 
hospitals in the United States. Two surveys conducted in 
2003 and 2004, respectively, estimated that there are about 
350 PICUs in the United States, though over half of them 
are smaller units with less than 8 beds (51). There were 
slightly over 4,000 PICU beds at that time (8), clearly far 
less than the estimated 67,357 adult critical care beds and 
20,000 neonatal intensive care beds (52-54). However, here 
is perhaps one instance when it is acceptable to extrapolate 
from adult data—the trend in pediatrics is to provide more 
care in the ambulatory setting versus the inpatient setting, 
as it is far less expensive. Overall then, patients admitted to 
the hospital are sicker and more complex than they were 
in the past, which has encouraged both the growth in the 
number of hospitalists (55,56) as well as the “ICU without 
walls” concept (28). 

These changing models of care delivery will undoubtedly 
impact pediatric critical care providers. As patients 
become more complex (in terms of the number of 
chronic medical conditions that they have), the burden of 
documentation, data retrieval, and communication (with 
patients, families, and other providers) will increase (57-59).  
The ICU physician, as the “care quarterback” for these 
complex patients in the ICU, will have to assume an even 
greater role in the coordination of care between multiple 
subspecialty physicians. Capacity constraints and changes 
in care delivery models will increasingly pull the ICU 
physician outside of the ICU, placing additional strain 
on the ICU team (60). Finally, the greater number and 
utilization of ICU beds in the hospital, the push for 24/7 
inhouse attending coverage, and the move to deliver critical 
care along the care continuum outside the four walls of the 
ICU will require greater numbers of ICU physicians in 
the future at a time when ICU physicians may be in short 
supply (61,62). All of these factors will have to be addressed 
in the very near future.
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Diversity issues in the pediatric ICU workforce

There is an urgent need for greater diversity, with respect 
to gender, race, ethnicity, and sexual orientation in the U.S. 
health care workforce. While society, in general, is becoming 
more diverse, the same cannot be said of American medicine 
(63,64). For example, women currently comprise 36.7% of all 
physicians (which is certainly less than the percentage of females 
in the general population), while blacks and Hispanic/Latinos 
comprised only 4.2% and 4.6%, respectively, of physicians 
(compared to 13% and 17% of the general population) (65). 
American Indian, Alaskan Native, Native Hawaiian, and 
Pacific Islanders (which collectively, with blacks and Hispanic/
Latinos historically define the “underrepresented minorities” in 
medicine) are represented even less (63,65,66). Less is known 
about LGBT physicians in the workforce, though one survey of 
pediatric department chairs in U.S. medical schools found that 
only 0.4% of faculty physicians were LGBT (67). Pediatrics is 
doing better, particularly from a gender diversity standpoint, 
compared to other medical subspecialties, with women 
comprising 73% of residents, 64% of clinical fellows, and 54% 
of faculty in the same survey (67). Based upon the most recent 
American Board of Pediatrics workforce data, slightly over 
40% of all certified pediatric critical care physicians are women, 
though 60% of 1st year pediatric critical care medicine fellows 
in 2017 were women (68). 

There are a number of reasons why diversity in the 
physician workforce is important. Communication between 
patient and physician is better when they have similar 
backgrounds (patient-provider demographic concordance) 
(69,70). Providers from underrepresented minority groups 
are more likely to practice in underserved areas (66,71). 
Research scholarship generated by diverse research teams 
tends to be higher quality and more impactful (72,73). 
Finally, at least one study has shown that elderly patients in 
the hospital that are treated by female physicians have lower 
mortality and readmission rates compared to those who are 
treated by male physicians (74).

Unfortunately, despite the real benefits to a diverse 
physician workforce, disparities (and in some cases, outright 
discrimination) are evident, especially in regards to gender. For 
example, a 2016 survey found that 30% of female physicians 
had experienced sexual harassment (75). Women are less likely 
to be introduced as “doctor” at grand rounds (76). Women are 
less likely to be listed as first authors in top tier journals (73), 
less likely to be invited to speak at major conferences (77),  
and less likely to be included on expert guideline consensus 
panels (78). There are fewer women in hospital and 

department leadership positions (64), even in pediatrics (67). 
There are fewer women professors compared to men (64,79). 
Women receive less research start-up funding than their male 
colleagues (73,80). Perhaps most concerning, despite all of 
the attention on gender parity in the last few years, there is a 
significant gender pay gap in medicine. 

The writer, Collins, in a recent article in the New 
Yorker (81), stated that “equal pay” and the “gender pay 
gap” are not one and the same. “Gender pay gap” refers 
to the difference between the men’s average earnings and 
the women’s average earnings. So, a hospital or medical 
school could pay men and women equally and still have 
a significant gender pay gap, particularly if most of the 
women are at the assistant or associate professor level 
(earning the same as their male peers at a similar academic 
rank) and most of the men are at the associate professor or 
professor level. The gender pay gap is made even worse if 
most of the physicians in leadership positions are men. Even 
after accounting for these kinds of differences in faculty 
rank, women are paid much less (on average, $19,878 after 
adjusting for specialty, institution, and faculty rank) than 
their male counterparts (82).

Gender disparities have significant costs. Women 
physicians are at a greater risk for professional burnout 
(see below) compared to their male colleagues (73,83,84). 
Women physicians are less satisfied with work-life 
integration, mentoring relationships and support, career-
advancement opportunities, recognition, and salary, all of 
which worsen career satisfaction (85). If women are less 
satisfied with their careers, they may be more likely to 
leave medicine (86,87), which will only worsen the lack of 
gender diversity in the physician workforce, particularly in 
more senior or leadership roles. Burnout and lower levels 
of career satisfaction can also adversely impact physician 
health and potentially worsen patient care (85).

Increasing workforce diversity will require a multi-
faceted approach that emphasizes both recruitment and 
retention (66). Recruitment efforts will have to begin early, 
e.g., during the undergraduate and medical school years, 
in order to establish an appropriate pipeline of diverse 
providers. The field of pediatrics, and the subspecialty 
of pediatric critical care medicine, are already well-
positioned in this regard. Retention efforts will have to 
focus on eliminating discriminatory behaviors, policies, 
and procedures, such as the gender pay gap, as well as the 
unconscious behaviors and attitudes that adversely impact 
diversity in the workforce.
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Professional burnout

The psychiatrist Freudenberger was the first to use the 
term “burnout” in the psychology literature in 1974 (88). 
He used the term to describe a constellation of signs and 
symptoms of emotional and physical exhaustion resulting 
from excessive work demands that he observed in volunteer 
staff working at a free clinic for drug addicts. He stated that 
the burned-out worker “looks, acts, and seems depressed”. 
Interest in occupational stress and burnout grew in the 
social sciences literature, and the term was used in the title 
of a 1961 Graham Greene novel (A Burnt-Out Case) about a 
doctor working with leprosy patients in the Belgian Congo. 
So, while burnout is not exclusive to health care workers, 
it was first described in both the medical literature and lay 
press in clinicians. The psychologist, Christina Maslach 
developed and validated the Maslach Burnout Inventory 
(MBI), which characterizes burnout as a clinical syndrome 
consisting of emotional exhaustion, depersonalization, 
and a reduced sense of personal accomplishment. Today, 
the MBI is one of the most widely used assessment tools 
for measuring burnout and has been used in a number of 
different occupations.

There has been a virtual explosion of literature pertaining 
to burnout in health care workers over the course of the 
last 5–10 years. Whether clinicians are more burned-out 
now than they were in the past is not definitively known. 
There may have been a stigma associated with burnout in 
the past that precluded accurate measures of prevalence. 
For example, clinicians are expected to be resilient, to seek 
and attain perfection, and to work long hours without 
rest. Physicians aren’t supposed to complain of things like 
emotional exhaustion, depersonalization, or a sense of 
failure. Indeed, physicians aren’t even supposed to make (or 
even worse, acknowledge) mistakes. Anecdotally, a number 
of older physicians continue to roll their eyes whenever 
the topic of burnout is discussed—this is unfortunate and 
problematic. 

The most recent studies suggest that burnout is not only 
more common in physicians compared to other professions 
in the U.S. (83,84), it is getting worse not better (89). 
More than half of all U.S. physicians are experiencing  
burnout (89). While all physicians, regardless of age, gender, 
specialty, or career stage experience burnout, physicians at 
the mid-career stage appear to be at the greatest risk (90). 
Female physicians appear to be at a greater risk compared 
to male physicians (91,92). While there are a number of 
key drivers of burnout, loss of autonomy (particularly 

when the hospital administration makes decisions that 
affect physician’s work lives without any input from the 
physicians), administrative/clerical burden, the electronic 
health record, and excessive work demands, in particular 
adversely impact work-life balance (93-96). 

Approximately one-half of critical care physicians 
experience burnout (97-99). Nearly half of the pediatric 
critical care physicians responding to one survey reported 
high burnout in at least one of the three subscales of the 
MBI (100). The typical job stresses experienced by providers 
working in the ICU environment on even a normal day 
may increase the risk of burnout in critical care physicians 
(97,101). Night call responsibilities (i.e., 24/7 inhouse 
attending coverage) have been cited as one factor that can 
drive burnout among critical care physicians (97,98,102). 
However, while 57% of pediatric critical care physicians 
expressed concern that 24/7 inhouse attending coverage 
increased burnout risk, there was no association between 
coverage model (inhouse versus home night call coverage) 
and MBI results in a recently published study involving 
1,323 pediatric critical care physicians (both attendings and 
fellows). Moreover, almost 80% of the pediatric critical 
care physicians stated that they would prefer to work at an 
institution with inhouse attending coverage, as it was better 
for patient care and quality of life (9). There are fewer 
studies on the prevalence of burnout in critical care nurses, 
though one study suggested that at least 1/3 of nurses 
working in the ICU experience serious burnout (103). 

The consequences of burnout are important to consider. 
Burned out physicians are at a greater risk for depression, 
substance abuse, and suicide. Burnout increases the number 
of “sick days” and staff turnover among both physicians 
and nurses. Finally, burnout has been associated with worse 
patient outcomes (95,98,102). Given all of the ongoing 
changes in models of critical care delivery discussed above, 
some of which may contribute to burnout, as well as the fact 
that the lack of diversity in the workforce also contributes 
to burnout, pediatric critical care medicine, as a specialty 
will have to find meaningful ways of addressing burnout. 
Unfortunately, addressing burnout is not easy, though 
initiatives focused on both the individual physician and 
organization are usually the most successful (95,104-106). 

Conclusions

One of the best ways of improving the care of critically 
ill children in the ICU is to focus on strengthening the 
pediatric critical care workforce (1). Herein we highlighted 
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three of the major issues that are impacting the field of 
pediatric critical care medicine in a number of ways—the 
changing model of care delivery outside of the traditional 
four walls of the ICU, the need for greater diversity in 
the pediatric critical care workforce, and the widespread 
problem of professional burnout and its impact on patient 
care. Further work is required to determine how the field 
of pediatric critical care medicine can best address these 
important issues. 
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