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ted to US hospitals annually. These

More than 2 million children are admit-1,2 

children are hospitalized with increased ill-
ness severity and more chronic illnesses than 
in the past.2-6 Although a nearly 1% decrease 
in the number of pediatric hospitalizations 
was seen from 2008 to 2012, the number of 
admissions to the pediatric intensive care unit 
(PICU) increased.2,7-9

Despite a significant demand for pediatric 
critical care delivery, a shortage of pediatric 
intensivists exists.10 Pediatric intensive care unit 
provider workforce shortages have been exac-
erbated by restrictions to training-physician 
work hours.10-13 As the role of the nurse prac-
titioner (NP) has developed, NPs have been 
recognized as safe, high-quality health care 

ABSTRACT
Objective: To describe the members of 
pediatric intensive care unit interdisciplinary 
provider teams and labor inputs, working 
conditions, and clinical practice of pediatric 
intensive care unit nurse practitioners. 
Methods: A national, quantitative, cross- 
sectional, descriptive postal survey of pedi-
atric intensive care unit medical directors 
and nurse practitioners was administered 
to gather information about provider-team 
members, pediatric intensive care unit nurse 
practitioner labor inputs, working conditions, 
and clinical practice. Descriptive statistics, 
cross-tabulations, and ² tests were used. 
Results: Responses from 97 pediatric inten-
sive care unit medical directors and 59 pedi-
atric intensive care unit nurse practitioners 
representing 126 institutions were received. 

Provider-team composition varied between 
institutions with and without nurse practition-
ers. Pediatric intensive care units employed 
an average of 3 full-time nurse practitioners; 
the average nurse practitioner-to-patient ratio 
was 1 to 5. The clinical practice reported by 
medical directors was consistent with prac-
tice reported by nurse practitioners.
Conclusion: Nurse practitioners are integrated 
into interdisciplinary pediatric intensive care 
unit teams, but institutional variation in team 
composition exists. Investigating models 
of care contributes to the understanding of 
how models influence positive patient and 
organizational outcomes and may change 
future role implementation.
Keywords: interdisciplinary team, pediatric 
intensive care unit, nurse practitioner roles



providers. Over the past 20 years, growing 
numbers of NPs have been employed as 
hospital-based pediatric providers.13-19 Nurse 
practitioners in the PICU care for children 
who are acutely, chronically, and critically ill 
and adults with chronic childhood illness.20 
Increasingly, PICU NPs are members of inter-
disciplinary care teams; however, the roles 
of PICU NPs in patient care delivery have 
not been widely evaluated.21,22

Interdisciplinary care, teamwork, and col-
laboration are important components of deliv-
ering high-quality health care.23 Health care 
policy has focused on interdisciplinary team 
care as a means to improve access to care 
and health outcomes.24 Successful interdisci-
plinary teams maximize the contributions of 
each team member’s knowledge, skills, and 
professional expertise.23 In critical care, inter-
disciplinary teams that include NPs have 
demonstrated improvements in patient safety, 
guideline adherence, and quality outcomes, 
along with lower patient mortality rates.25-29 
However, pediatric teams have been excluded 
from most interdisciplinary studies.27

In the PICU, interdisciplinary teams com-
prise members from diverse backgrounds 
including medicine, nursing, pharmacy, reha-
bilitative therapies, nutrition, and social work. 
To understand how interdisciplinary PICU 
teams influence patient outcomes, attributes 
of the team and health care professionals’ roles 
must be defined. In this article, we describe 
the providers (ie, PICU attending physicians; 
intensivists; pulmonologists; anesthesiologists; 
physicians in all stages of training such as 
critical care fellows, pediatric and nonpedi-
atric residents, and medical students; and 
advanced practice providers such as NPs and 
physician assistants [PAs]) who serve as lead-
ers on interdisciplinary PICU teams. These 
providers may have similar roles and may 
have been granted institutional privileges to 
diagnose and manage diseases or conditions 
and treat patients in the PICU.19,30 However, 
little information exists about the composi-
tion of PICU interdisciplinary provider 
teams and providers’ roles in patient care. 

The purpose of our research was to (1) 
describe the presence of physicians and 
advanced practice providers on PICU inter-
disciplinary provider teams; and (2) describe 
PICU NP labor input (ie, number of full and 
part-time NPs and their certifications), work-
ing conditions (ie, schedules and workloads), 

and clinical practice roles and responsibilities 
including expected procedural competency.

Methods
Participants

A national, quantitative, cross-sectional, 
descriptive survey of PICU medical directors 
and lead PICU NPs (ie, most senior NP or 
an NP serving in a supervisory role among a 
group of PICU NPs) was conducted. Insti-
tutions that reported having a PICU were 
identified in the 2015 American Hospital 
Association Annual Survey Database.31 The 
primary investigator placed telephone calls to 
each institution in the summer of 2016 to 
confirm the continued operation of the PICU 
and determine the presence of a PICU NP. 
If a PICU NP was employed, an attempt to 
identify a lead NP was made. Surveys were 
sent to the medical director at each opera-
tional PICU (n = 326) and to lead PICU 
NPs (n = 140).

Procedures 
The development of a 34-item survey 

instrument was based on concepts derived 
from a synthesis of frameworks32-35 that 
examine the role of NPs in care delivery. 
The Vanderbilt University Medical Center’s 
Institutional Review Board approved this 
study before the recruitment and distribu-
tion of study materials.

An introductory postcard and 3 separate 
survey mailings were sent through the US 
Postal Service between October 2016 and 
January 2017. Survey mailings included a 
cover letter, a definition of key concepts, a 
paper survey (which included an electronic 
participation option), and a self-addressed, 
stamped return envelope. Participants who 
returned a completed survey were eligible 
for a drawing of a $250 Visa gift card (1 
medical director and 1 lead PICU NP were 
selected as recipients). 

Surveys were returned electronically (n = 29, 
19%) or by mail (n = 123, 81%). A secure, 
web-based platform hosted at Vanderbilt 
University, Research Electronic Data Capture 
(REDCap), was used to capture responses.36 
Electronic survey responses were entered 
into the REDCap system by the respondents, 
whereas mailed survey responses were dou-
ble entered into the system by the primary 
investigator. Returning a survey indicated 
participant consent.



Variables
Questions were included in the survey 

instrument that enabled us to identify the 
team composition of the following types of 
providers: pediatric attending physicians 
(intensivists, pulmonologists, and/or anesthesi-
ologists), physicians in all stages of training 
(ie, critical care fellows, pediatric and nonpe-
diatric residents, and medical students), and 
advanced practice providers (NPs and PAs). 
Respondents were asked to indicate the pres-
ence of a provider but not the number of 
providers on the interdisciplinary provider 
team. Respondents were asked to report the 
number of PICU interdisciplinary teams that 
work each day in the PICU.

Variables were included that described 
PICU NP labor inputs, working conditions, 
and patient care roles. Pediatric intensive 
care unit NP labor inputs included measures 
of labor quantity and descriptive attributes 
(A. Minnick, verbal communication, October 
2014). The labor quantity variables included 
were the number of full-time, part-time, and 
per diem PICU NPs employed in the PICU; 
full-time equivalents were not measured. 
Descriptive attributes, such as the PICU NP 
clinical certifications as primary or acute care 
pediatric nurse practitioners or family nurse 
practitioners, were captured.

Questions assessing working conditions 
included work schedules, shift length, and 
workload.37 The routine presence or absence 
of PICU NPs was assessed on day and night 
shifts during the weekdays and on weekends. 
Typical patient workloads on day and night 
shifts, during the week, and on weekends 
were reported. The predominant shift length 
was reported for weekday and weekend day 
shifts. For institutions that did not have NP 
presence 24 hours a day, when no PICU NP 
was scheduled to work, the provider who was 
primarily responsible for the care of the NP’s 
patients was ascertained.

Clinical practice is guided by and should 
be consistent with the PICU NP’s education, 
competence, and responsibilities related to 
the delivery of patient care.38 For this study, 
the following major areas of clinical practice 
were assessed: clinical responsibilities includ-
ing day-to-day patient care, education and 
training, and quality improvement leadership; 
requirements to maintain procedural compe-
tency; and clinical roles as respondents to acute 

patient-care situations within and outside of 
the PICU.15,38,39

Data Analysis
Data analyses were performed using SPSS, 

version 23.0 (IBM Corporation). Frequency 
distributions were used to summarize the nomi-
nal and ordinal data distributions; median and 
interquartile range (IQR) were used for the 
continuous data, because of skewness. Dif-
ferences in response distributions among 
institutional practices and provider reports 
of clinical practice were analyzed using 2 
tests of independence (P < .05 was consid-
ered statistically significant).

Results
Responses were received from 97 out of 

326 PICU medical directors (30%) and 59 
out of 140 lead PICU NPs (42%), represent-
ing 126 unique institutions (39% of all insti-
tutions with PICUs). Paired responses, 1 from 
the medical director and another from the lead 
NP, were received from 26 institutions. For 
institutional-level data, the physician response 
was included in the analyses for consistency 
in respondent roles.

Interdisciplinary Team Composition
Nearly 75% of respondents were PICU 

medical directors or lead PICU NPs from 
institutions that employ PICU NPs (n = 93) 
(Table 1). Institutions that employed PICU 
NPs had larger PICUs than those that did not 
employ PICU NPs (a median of 20 licensed 
beds, with an average daily census of 14 
patients vs a median of 10 licensed beds, 
with an average daily census of 6 patients, 
respectively; both P < .001). Compared with 
institutions that employed PICU NPs, insti-
tutions that did not employ NPs were more 
likely to report having only 1 PICU provider 
team working in the PICU each day (73% 
vs 44%), whereas as many as 4 PICU pro-
vider teams were reported to work daily in 
PICUs with NPs. The institutions without 
PICU NPs were also significantly less likely 
to have a separate pediatric cardiac intensive 
care unit (15% vs 47%) or offer pediatric 
cardiothoracic surgery (23% vs 67%) than 
were those institutions that employ PICU NPs 
(P < .001) (Table 1).

All respondents (n = 156) reported that 
pediatric intensivists were members of the 



PICU attending physician team; only 30% 
reported their teams included a pediatric 
pulmonologist and 19% reported their teams 
included a pediatric anesthesiologist (Table 2). 
If an institution employed PICU NPs, it was 
significantly more likely to have pediatric 
critical care fellows, nonpediatric residents, 
and PAs working on its interdisciplinary PICU 
provider team than institutions who did not 
employ PICU NPs (P < .05).

Labor Inputs and Working 
Conditions

Institutional-level responses (n = 93) from 
a PICU medical director or lead PICU NP 
regarding PICU NP labor inputs and working 
conditions are shown in Table 3. Although 
most respondents indicated that their institu-
tions hired PICU NPs certified as acute care 

pediatric NPs, only 44% of respondents 
reported that acute care certification was 
required for PICU NPs. Institutions also 
employed primary care–certified pediatric 
NPs (26%) and family NPs (17%); these 
constituted the remaining PICU NP workforce.

Respondents from institutions that employed 
PICU NPs indicated there was a median of 3 
full-time PICU NPs (range, 0-23). Employment 
of part-time and per diem PICU NPs was much 
lower (part-time: median, 0, range, 0-8; per 
diem: median, 0, range, 0-4). When adjusted for 
PICU census, the median ratio of NP to patient 
was 1 to 4 (IQR, 1:2, 1:8). When adjusted for 
the number of licensed beds, the median NP to 
bed ratio was 1 to 5 (IQR, 1:4, 1:10).

Pediatric intensive care unit NPs were 
responsible for a median of 4 to 5 patients 
per shift (IQR, 2-8 patients with shift variation; 

Characteristic

Number of licensed PICU beds, 
median (IQR)

Average PICU daily census, 
median (IQR)

Separate PICU and pediatric 
cardiac ICU
  Yes (%) 
     No. of licensed beds   
       median (IQR)
  No, pediatric cardiac 
     patients in the PICU (%)
  No, the institution does not 
    offer cardiac surgery (%)

Admission policy,c,d No. (%)
  Open unit 
  Semi-open unit
  Closed unit

Number of ICU teams in PICU 
each day, No. (%)
  1
  2

3

P

< .001

< .001

< .001

.10

.02

Does Not Employ PICU 
Nurse Practitioners 

(n = 33)

10 (8, 12)

6 (4, 8)

5 (15.2)b

16 (7, 18)

6 (18.2)a

22 (66.7)b

1 (3.3)b

11 (36.7)a

18 (60.0)a

24 (72.7)b

6 (18.2)a

3 (9.1)a

Employs PICU Nurse
Practitioners (n = 93)

20 (14, 28)

14 (10, 20)

44 (47.3)a

15 (12, 24)

28 (30.1)a

21 (22.6)a

17 (18.5)a

23 (25.0)a

52 (56.5)a

41 (44.1)a

30 (32.3)a

22 (23.7)a

Total PICUs 
(n = 126)

49 (38.9)

34 (27.0)

43 (34.1)

18 (14.8)
34 (27.9)
70 (57.3)

65 (51.6)
36 (28.6)
25 (19.8)

Table 1: Characteristics of Pediatric Intensive Care Units in US Institutions

Abbreviations: ICU, intensive care unit; IQR, interquartile range; PICU, pediatric intensive care unit. 
a, b Statistically significant differences between responses from institutions that employ PICU nurse practitioners and those that do not using 

Bonferroni-corrected P < .05.
c Admission policy: n = 122, total PICU; n = 92, employs PICU nurse practitioners; n = 30, does not employ PICU nurse practitioners.
d Open unit: a PICU where patients receive care primarily from physicians with responsibilities outside the ICU. Critical care specialists are often 

available on a consultation basis. Semi-open unit: a PICU where patients receive care primarily from a physician with responsibilities outside 
the ICU or exclusively by critical care specialists or teams based on the nature of the illness necessitating PICU admission (eg, surgical 
patient). Closed unit: a PICU where patients are cared for exclusively by critical care specialists or teams.



Team Composition

Pediatric pulmonologists

Pediatric anesthesiologists

Pediatric critical care fellows

Pediatric residents

Nonpediatric residents

Medical students

Physician assistants

P

.75

.83

< .001

.08

.04

.63

.009

Does Not Employ  
PICU NPs (n = 33)a

10 (30)

8 (24)

2 (6)

22 (67)

13 (39)

21 (64)

3 (9)

Employs PICU 
NPs (n = 91)a

27 (30)

16 (18)

44 (48)

73 (80)

55 (60)

63 (69)

31 (34)

Total PICUs 
(n = 124)a

37 (29.8)

24 (19.4)

46 (37.1)

95 (77.0)

68 (54.8)

84 (67.7)

34 (27.4)

Table 2: Pediatric Intensive Care Unit Interdisciplinary Provider Team Composition 

Abbreviation: PICU, pediatric intensive care unit.
aNumber, (%)

Characteristic

NP certification, No. (%)
Pediatric nurse practitioner–acute care
Require acute care certification
Pediatric nurse practitioner–primary care
Family nurse practitioner

No. of NPs, median (IQR) (range)
 Full time
 Part time
 Per diem

No. of patients NP is responsible for by shift, median (IQR)
   Week day
   Week night
   Weekend day
   Weekend night

Shifts when NPs routinely provide care, No. (%)
    24/7 NP staffingb

    Week days
    Week nights
    Weekend days
    Weekend nights

Typical shift length, median (IQR) (range)
    Week day
    Weekend day

Provider responsible for patients when NPs not working,c No. (%)
     Resident physicians
     Critical care fellows
     Attending physician

Employs PICU NPs  
(n = 93)

84 (90)
    41 (44)
    24 (26)
    16 (17)

  3 (1, 5) (0-23)
0 (0, 1) (0-8)
0 (0, 0) (0-4)

5 (4, 8) 
4.25 (0,12.5) 
     5 (3.5, 10)

   5 (0, 12)

22 (24)
67 (72)
26 (28)
47 (51)
13 (14)

12 (10, 12) (8-24)
12 (8, 12) (3-24)

46 (65)
19 (27)
52 (73)

Table 3: Characteristics of Labor Input and Working Conditions for Nurse Practitioners 
in Pediatric Intensive Care Unitsa 

Abbreviations: IQR, interquartile range; NP, nurse practitioner; PICU, pediatric intensive care unit.
a Within the United States, as reported by pediatric intensive care unit medical directors and lead nurse practitioners.
b An additional 14% (n = 13) will cover 24/7 if they have staffing to cover hours.
c n = 71.



range, 1-20 patients). If an institution did not 
have PICU NP presence 24 hours a day, the 
PICU attending physicians most frequently 
assumed management responsibility for PICU 
NPs’ patients when no NP was working.

In one-quarter of institutions, respondents 
reported PICU NPs provide care 24 hours a 
day. If NP staffing is allowed, a few PICUs 
reported increasing their PICU NP coverage 
to 24 hours a day. In those institutions that 
did not have PICU NP presence 24 hours a 
day, most respondents (72%) reported that 
a PICU NP is present on day shifts during 
the week and 50% reported PICU NPs are 
present during day shifts on the weekend. 
Two institutions employed PICU NPs to 
provide overnight coverage only. The median 
PICU NP shift length was 12 hours, with 
almost one-third of institutions operating 
24-hour NP shifts.

Nurse Practitioner Clinical Practice
Expectations of medical directors who 

worked at institutions employing PICU NPs 
(n = 68) and lead NPs (n = 59) were com-
pared. No statistically significant differences 
in expectations of PICU NPs’ clinical respon-
sibilities, need for procedural competency, 
or roles were identified between PICU med-
ical directors and lead NPs; therefore, over-
all responses to the survey are described by 
institution.

Virtually all respondents reported PICU 
NPs participated in the delivery of direct 
patient care. Most PICU NPs participate in 
educating NPs and have a role in the train-
ing and education of physicians (Figure 1). 
Most respondents reported institutional 
requirements for procedural competency 

among PICU NPs as part of the provision 
of day-to-day patient care. Lumbar puncture 
was reported as a required competency most 
often (90%) and chest tube insertion was 
reported least often (68%) (Figure 2). A 
higher percentage of lead PICU NPs consis-
tently reported that NPs were required to 
have procedural competencies in the areas 
shown than did the group of medial direc-
tors (Figure 3). 

The roles of PICU NPs as team members 
who respond to acute patient care situations 
within and outside of the PICU are summa-
rized in Figure 4. The most commonly reported 
roles NPs were expected to play in respond-
ing to acute patient situations were as mem-
bers of the code and rapid response teams. 
However, PICU NPs were reported to lead 
those teams less than half of the time. Rarely 
were PICU NPs required to respond to a 
trauma stat situation.

Discussion
In this national study, we examined PICU 

interdisciplinary care teams, PICU NP labor 
input, working conditions, and clinical prac-
tice roles and responsibilities on the care team. 
This is a first step toward evaluating the care 
delivery of an interdisciplinary PICU provider 
workforce. As PICU NPs are integrated into 
PICU provider care teams, knowledge of their 
role has implications for standardization of 
NP integration and use on PICU care teams, 
NP educational preparation, and assessing 
NPs’ influence on patient outcomes.

Interdisciplinary Teams
Institutions that reported employing PICU 

NPs had more licensed beds and a higher 

Figure 1: Clinical responsibilities of pediatric intensive care unit nurse practitioners (n = 93). Numbers in the 

bars represent the number of respondents who answered.

Deliver patient care 

Educate nurse practitioners 

Lead quality improvement 

Train physicians

Educate physicians

100%80%60%40%20%

 Yes      No

0%

91 2

83 10

83 9

70 23

69 24



Figure 2: Procedural competencies expected of pediatric intensive care unit nurse practitioners as part of 

clinical practice in the United States (n = 93). Numbers in the bars represent the number of respondents 

who answered yes or no.

Perform lumbar puncture

Arterial line placement

Central venous line placement

Chest tube removal

Intubate

Chest tube insertion

100%80%60%40%20%

 Yes      No

0%

83 9

84 9

79 13

79 13

76 15

62 29

Figure 3: Differences in expectations of pediatric intensive care unit nurse practitioners’ procedural compe-

tencies as reported by medical directors (n = 68) and lead PICU NPs (n = 59). 

Abbreviations: NP, nurse practitioner; PICU, pediatric intensive care unit.

Perform lumbar puncture

Arterial line placement

Central venous line placement

Chest tube removal

Intubate

Chest tube insertion

100%80%60%40%20%

 Reported by PICU medical directors     Reported by lead PICU NPs

0%

Figure 4: Clinical roles in acute patient care situations as part of clinical practice of pediatric intensive care 

unit nurse practitioners (n = 93). Numbers in the bars represent the number of respondents who answered 

yes or no. Abbreviation: ICU, intensive care unit.

Rapid response team member

Code team member

Consultant to medical patients outside the ICU

Consultant to surgical patients outside ICU

Rapid response team leader

Code team leader

Trauma stat responder

 Yes      No

100%80%60%40%20%0%

52 41

60 33

70 23

46 47

43 49

42 50

26 66



average daily census in the PICU than those 
who reported not employing PICU NPs. In 
larger PICUs, more patients require more 
providers and, as seen in adult intensive 
care units, the PICU NP’s presence can be 
part of an innovative model of care delivery.40 
The institutions that employ PICU NPs are 
significantly more likely to have a separate 
pediatric cardiac ICU. Assessment of the role 
of pediatric cardiac ICU NPs has not been 
reported and should be considered in future 
studies of the NP role in the delivery of care 
to children in critical care settings.

Institutional variation exists in the com-
position of the interdisciplinary PICU pro-
vider team. Compared with adult intensive 
care–provider teams, interdisciplinary PICU 
teams report fewer attending pulmonologists 
and anesthesiologists in direct PICU patient 
care.10 In adult critical care, they make up a 
significant portion of the workforce and, 
given the relatively recent addition of pedi-
atric critical care medicine as a specialty, 
the fact that there are fewer pulmonologists 
and anesthesiologists in the PICU is an impor-
tant finding for forecasts of the PICU physi-
cian workforce.

More respondents reported critical care 
fellowship programs at institutions that 
employ PICU NPs than at institutions with-
out PICU NPs. These institutions may be 
those in academic medical centers, which 
are more likely to have medical and nursing 
schools and thus have more critical care fel-
lows and NP representation on the interdis-
ciplinary team.41 The relationships between 
critical care fellows and PICU NPs could 
shape future interdisciplinary collaboration, 
because fellows go on to work in positions 
as attending PICU physicians. Evaluation of 
the relationships between these providers as 
they interact in training, education, and 
patient-care delivery should be a focus of 
future studies.42

Consistent with findings of prior PICU 
workforce studies,19,26 we found the presence 
of PAs on PICU interdisciplinary teams is less 
common than that of PICU NPs. Although 
reasons for the smaller presence of PAs on 
PICU interdisciplinary teams is unknown, 
greater use of PAs may be an alternative way 
to grow the PICU workforce. Developing knowl-
edge of the PA roles and experiences in PICU 
care relative to NPs would be a useful area 
for research.

Other interdisciplinary team members, 
including bedside nurses, respiratory thera-
pists, and pharmacists, among others, were 
not included in this study, even though they 
contribute to positive patient outcomes in 
the PICU.43 Future studies of these health care 
professionals’ roles and their potential influ-
ence on PICU physician, NP, and PA roles are 
needed to understand more comprehensively 
PICU team dynamics.

Labor Inputs and Working 
Conditions

Although most respondents reported that 
PICU NPs are acute care pediatric NPs, not 
all PICU NPs reported they were acute care 
pediatric NPs; fewer than one-half of institu-
tions require PICU NPs to have acute care 
certification. Efforts to align NP education, 
certification, licensure, and practice are 
needed to encourage the use of acute care 
pediatric NPs in the PICU.44,45 The expansion 
of graduate-level opportunities allowing for 
acute care pediatric NP education may sup-
port the demand for more PICU NPs.46 
Employers who hire new PICU NPs to join 
their interdisciplinary teams should be aware 
that practice in a PICU is considered acute 
and critical care, and requires acute care–
educated and certified pediatric NPs.15

A dose of NP has been described to deter-
mine how NP providers influenced chronic 
management of pediatric patient care.47 The 
dose measure includes labor inputs and work-
ing conditions. We describe in this study the 
factors that contribute to a dose of NP care 
in a novel setting, the PICU. Findings related 
to labor inputs and working conditions may 
be useful for future studies assessing the dose 
of PICU NP care, as similar to chronic care 
management, that PICU NPs typically con-
tribute as part of an interdisciplinary provider 
team. Similarly, studies are needed to assess 
the adequacy of the available PICU NP work-
force to meet the dose demands and determine 
future workforce development needs. Efforts 
to associate patient and organizational out-
comes with the presence of PICU NPs will 
require intentional assessment of the dose of 
NP, particularly because most PICUs do not 
have a continuous NP-coverage model. 

A description of other non-NP provider 
member roles and contributions to patient 
care should be examined; these are impor-
tant to understand when considering patient 



outcomes. Ultimately, efforts to integrate PICU 
NPs into the interdisciplinary provider team 
should seek to optimize the contributions of 
all team members’ clinical skills, knowledge, 
roles, and responsibilities to optimize the 
workforce and pediatric outcomes.

Nurse Practitioner Clinical Practice
The clinical practice expectations reported 

for PICU NPs were similar to findings in a 
prior study.21 The PICU NP is primarily 
responsible for the day-to-day provision of 
direct patient care. Development of more 
specific knowledge of NP roles associated 
with the day-to-day care of PICU patients, 
including, for example, ventilator manage-
ment, titration of vasoactive medications, 
and care coordination, and professional roles 
in research, leadership, and education, will 
allow for PICU NP clinical practice patterns 
and variations in practice to be examined.21 

Trends in professional role opportunities 
for PICU NPs should be monitored because 
provider shortages may necessitate more clini-
cal time dedicated to the provision of day-
to-day patient care. Examination of PICU 
NPs’ participation in professional roles and 
the implications for PICU NP role actualiza-
tion, role satisfaction, and retention may 
support the clinically focused PICU NP to 
have opportunities to engage in professional 
development activities.

Patient-to-NP ratios also should be fur-
ther evaluated in focused studies of NP roles. 
Factors including expectations of the PICU NP 
role in care delivery, patient acuity, provider-
team composition, and patient census may 
contribute to the wide range in patient-to-NP 
ratios reported in this study.48 Given a wide 
range of reported ratios, no conclusions about 
optimal patient-to-NP ratio can be drawn 
from this study.

Medical director–reported and lead PICU 
NP–reported expectations for PICU NP 
roles in the response to acute patient care 
situations (eg, codes, rapid response, con-
sultations outside of the PICU) showed 
less standardized practice expectations for 
NPs across respondent institutions. Reasons 
for variations in practice and expectations 
were not explored in this study. However, 
institutional culture and climate, including 
a unit’s values and working conditions, should 
be considered.49 Qualitative studies can con-
tribute to the knowledge of factors associated 

with variations in PICU NP practice reported 
among institutions.

To our knowledge, this is the first study 
in which medical director and lead PICU NP 
expectations for PICU NPs’ clinical practice 
were compared. Although not statistically 
significant, discrepancy in reports of expecta-
tions for procedural competency between 
the medical directors and lead PICU NPs 
and variation in PICU NP role expectations 
were noted between institutions. Studies in 
which variation in PICU NP clinical practice 
are evaluated may elicit physicians’ percep-
tions of the value PICU NPs bring to patient 
care. Physicians in the PICU report a desire 
to hire additional PICU NPs and expand the 
role of those providers.11 Studies of the aspects 
of the NP role they would like to expand 
are necessary and have implications for PICU 
NP workforce planning and education.

Considerations for Future Work
We focused on the clinical practice of 

the PICU NP. Research on the detailed care 
PICU NPs provide, including specific patient 
management and treatment roles along with 
professional role expectations, would build 
knowledge of the contributions of PICU NPs 
to patient and organizational outcomes. Com-
parison studies of similarities and differences 
between PICU NP and other hospital-based, 
acute care pediatric NP roles are needed. These 
studies have potential implications for the 
education, training, and institutional orien-
tation for all hospital-based, pediatric NPs.

Our analysis was limited to examining 
NP clinical practice only in institutions that 
currently employ PICU NPs. We suggest the 
expectations for NP practice among PICU 
medical directors from institutions that do 
not currently employ PICU NPs but plan to 
have NPs join their interdisciplinary provider 
team could be examined in future studies. 
Comparisons of the expectations of medical 
directors who desire to work with PICU NPs 
and those who currently work with PICU 
NPs may highlight the value physicians view 
NP team members bring to patient care. Such 
findings may have implications for role devel-
opment of PICU NPs.

Limitations
In describing the interdisciplinary teams, 

this study is limited by reporting the pres-
ence or absence of a provider on the PICU 



interdisciplinary team. More meaningful 
descriptions of the interdisciplinary provider-
team composition could have been created 
through more detailed reports of labor input 
and working conditions for each member of 
the provider team. In addition, understanding 
practice expectations for all team members 
would support additional comparisons of 
other PICU providers’ clinical practice expec-
tations with those of the PICU NP.

Findings regarding PICU NP roles and 
responsibilities and patient-to-NP ratios are 
limited by self-report rather than observation, 
which may lead to inaccuracies. Only the 
major clinical roles of the PICU NP were 
examined in this study, not specific manage-
ment responsibilities for patient care; as a 
result, factors that influence institutional 
expectations of the ratio of PICU provider 
to patient could not be determined from this 
study. In addition, institutional culture and 
individual provider characteristics (eg, level 
of experience), both of which may contribute 
to a PICU NP’s role and integration into an 
interdisciplinary PICU care team, were not 
accounted for in this study.

Conclusion
Our intent in this study was to describe the 

presence of physician and advanced practice 
provider members on PICU interdisciplinary 
care teams, as well as PICU NP labor input, 
working conditions, and clinical practice roles 
and responsibilities on the care team. Interdis-
ciplinary PICU provider teams will become 
more common as the PICU physician short-
age continues. Pediatric ICU NPs are mem-
bers of interdisciplinary PICU teams and are 
active in providing patient care and educating 
team members. Assessing the dose of NP on the 
interdisciplinary care team will support mea-
surement of PICU NPs’ contribution to patient 
and organizational outcomes. Applying PICU 
NP labor inputs and working conditions to 
future inquiry of other interdisciplinary care 
team members can clarify how provider 
teams function to deliver care to patients in 
the PICU.

The clinical practice of PICU NPs is con-
sistent with that reported in a prior study of 
PICU NP roles.21 In the PICU, NPs have roles 
in contributing to patient care. Detailed descrip-
tions of the aspects of patient care and pro-
fessional role expectations of PICU NPs will 
enable comparisons of the role with that of 

other pediatric hospital-based NPs and build 
understanding of the unique aspects of the 
PICU NP role. Determining the aspects of 
the PICU NP practice that are most valuable 
to physicians and have a positive influence 
on patient-care outcomes may change the 
way the role is implemented in the future; 
thus, these aspects deserve consideration. 
With an interdisciplinary care team, the team 
composition and all providers’ practices should 
be further evaluated to assess how models 
of care contribute to patient care outcomes. 
With ongoing examination and future inter-
ventional studies, research can assist in deter-
mining how to optimize the integration of 
PICU NPs into the interdisciplinary PICU 
provider teams.
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