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Reduction in serious pediatric medical errors has been 
achieved through sharing of best practices and structured 
collaboration.1 However, limited progress has been made in 
reducing complex, multifactorial events such as unrecognized 
and undertreated patient deterioration events.2 To address 
this critical gap, interventions to improve clinician situation 
awareness (SA) have increasingly been applied.3 

SA is the ability to recognize and monitor cues regarding 
what is happening, create a comprehensive picture with avail-
able information, and extrapolate whether it indicates ad-
verse developments either immediately or in the near future.4 
Methods such as care team huddling5-8 and using standardized 
patient acuity scoring instruments9 increase SA shared across 
care team roles. Shared SA is the degree to which each team 
member possesses a common understanding of what is go-
ing on. A team is considered to have shared SA when all the 
individuals agree on both what is happening (accurate percep-
tion and comprehension) and what is going to happen in the 
future (correct projection). Shared SA for high-risk patients in 
the pediatric intensive care unit (PICU) has not previously been 
described and may be an opportunity to improve interprofes-
sional team communication for the sickest patients. Shared SA 
for high-risk patient status is only one aspect of SA, but it fa-

cilitates team-based mitigation planning and is an important 
starting place for understanding opportunities to improve SA. 
The primary objective of this study was to measure and com-
pare SA among care team roles regarding patients with high-
risk status in the PICU. 

METHODS
We conducted a prospective, cross-sectional study from March 
2018 to July 2019 examining the individual and shared SA of 
patient care team trios: the nurse, respiratory therapist (RT), 
and pediatric resident. The Institutional Review Board at Cin-
cinnati Children’s Hospital Medical Center (CCHMC) deter-
mined this study to be non–human-subjects research. 

Setting 
Research was conducted in the 35-bed PICU of CCHMC, a 
500-bed academic free-standing quaternary care children’s 
hospital. 

Participants
We conducted independent surveys of the nurse, RT, and pe-
diatric resident (care team trio) caring for each patient regard-
ing the patient’s clinical deterioration risk status. No patients or 
care team trios were excluded. 

Reference Standard
In 2016, a local panel of experts derived clinical criteria to deter-
mine high-risk status for PICU patients, the definition of which, 
as well as other study terms, appears in Table 1. A PICU at-
tending or fellow identifies a patient as “high risk” when these 
clinical criteria are met. A plan for prevention and mitigation 
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Improved situation awareness (SA) decreases rates of 
clinical deterioration in the pediatric inpatient setting.  
We used a prospective, cross-sectional, observational 
study to measure interprofessional care team SA for a 
pediatric intensive care unit (PICU) patients. The resident, 
bedside nurse, and respiratory therapist for each patient 
were surveyed regarding high clinical deterioration risk 
status as defined by clinical criteria identified by the  
PICU fellow or attending and mitigation plan. From 
March 2018 to July 2019, we surveyed 400 care team 

trios caring for 73 high-risk patients. Nurses identified 
the patient’s risk status correctly for 375 of 400 patients 
(94%), respiratory therapists, 380 (95%; P = .4), and 
residents, 349 (87%; P = .002). For the 73 high-risk 
patients, nurses were correct 82% of the time, respiratory 
therapists, 85%, P = .7, and residents, 67%, P = .04. 
Interventions targeting resident SA are needed within the 
PICU, especially for high-risk patients. Journal of Hospital 
Medicine 2020;15:594-597. © 2020 Society of Hospital 
Medicine
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is formulated and documented for high-risk patients by the 
PICU attending or fellow at two preexisting daily SA huddles. 
This plan includes prevention measures to take immediately, 
specific vital sign thresholds for early identification of deteri-
oration, and guidance on which emergency medication order 
sets should be utilized to expedite treatment in the event of 
clinical decline. Dissemination of the care team’s plan is the 
responsibility of the PICU fellow with additional follow-up by 
the charge nurse to improve reliability. Identification of high-
risk status and development of the prevention and mitigation 
plan, as completed by the PICU fellow or attending, served as 
the reference standard for this study. 

Survey Instrument Development 
The locally developed survey tool was modeled after a validat-
ed handoff communication instrument.10 The tool covered the 
patient’s risk status, which high-risk clinical criteria were met, the 
presence and content of a mitigation plan, and planned patient 
interventions (Appendix). 

Data Collection
Care team trios were sampled weekly on weekdays during day 
and night shifts within 4 to 6 hours of the SA huddle by a core 
group of three research assistants. Care team trios for one group 
of five to nine patients within a small geographically isolated pod 

were surveyed each time. The care team trio was surveyed indi-
vidually regarding the patient’s risk status, the high-risk clinical 
criteria met, the presence and content of a mitigation plan, and 
planned patient interventions. The responses were compared 
for accuracy against the reference standard, which was defined 
as identification of high-risk patient status and development of 
the prevention and mitigation plan as completed by the PICU 
fellow or attending. 

Data Analysis
Rates of agreement between the reference standard and in-
dividual members of the care team trio were evaluated via a 
calculation of proportions by care team role. The agreement 
between each care team trio member and the reference stan-
dard was compared with the nurse role performance using chi-
square tests. Rates of concordance within the members of the 
care team trio were calculated via Light’s kappa for determina-
tion of high-risk status.11 Assuming a correct assessment of high-
risk status of 62%,12 with a difference between groups of 10%, a 
sample size of 400 bedside provider trios gives a power of 85% 
at the P < .05 significance level for a two-sided chi-square test.  

RESULTS
Between March 1, 2018, and July 11, 2019, 400 care team trios 
were surveyed. Seventy-three trios cared for patients designat-

TABLE 1. Key Terminology

Term Definition

High-Risk Patient Patient meets one or more of the following as identified by PICU attending/fellow: on ECMO or at risk of placement on ECMO, risk of a code event or recent code event, at risk 
for intubation, at risk of hypotension, or other risk for acute deterioration (including anaphylaxis or arrhythmia). 

Prevention and  
Mitigation Plan

Plan formulated for high-risk patients by PICU attending/fellow that includes prevention of and response to potential deterioration. This is shared during shift huddle.  
For example, “Initiate norepinephrine at 0.03 µg/kg per minute if mean arterial pressure is <55 mm Hg.”  

Care Team Trios Patient’s care team comprising the bedside nurse, the RT for the PICU pod (five to nine rooms clustered within a specific area), and the on-call resident.  

Reference Standard Identification of high-risk patient status and development of the prevention and mitigation plan as completed by the PICU fellow or attending. 

Shared Situation 
Awareness

The degree to which each team member possesses a common understanding of the situation. A team can be considered to have high shared situation awareness when all of 
the individuals agree. 

Situation Awareness The perception of elements in the environment, comprehension of their meaning, and prediction of their status in the near future.  

Situation Awareness 
Huddles

Brief, structured discussions aiming to identify and discuss unit safety concerns. Attended by supervisory clinicians, charge RN, and charge RT only. The fellow and charge RN  
are responsible for sharing information discussed with the bedside staff. These huddles occurred at approximately 11 am and 11 pm daily. Surveys were conducted following the 
huddles prior to the end of the shift. 

Abbreviations: ECMO, extracorporeal membrane oxygenation; PICU, pediatric intensive care unit; RN, registered nurse; RT, respiratory therapist.

TABLE 2. Team Situation Awareness With Total N by Care Provider Role

Role, % (n/N) Bedside nurses Respiratory therapists  Residents

Correct Overall Patient Risk-Status Identification (N = 400) 94% (375/400) 95% (380/400) 87% (349/400)

Correct Patient Risk-Status Identification for High-Risk Patients Only (N = 73) 82% (60/73) 85% (62/73) 67% (49/73)

Presence of Mitigation Plan Correctly Identified (N Based on Correct Patient Risk-Status Identification) 98% (59/60) 90% (56/62) 88% (43/49)

Content of Mitigation Plan Correctly Identified (N Based on Presence of Mitigation Plan Accurately Identified) 83% (49/59) 68% (38/56) 70% (30/43)
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ed high risk (Table 2 for N and proportions). Among all surveyed 
trios, 94% of nurses (reference), 95% of RTs (P = .4), and 87% of 
residents (P = .002) identified patient’s risk status correctly. Care 
trio member concordance for high-risk status was moderate 
agreement as assessed by a kappa of 0.57 (95% CI, 0.25-0.90). 

Of the 73 high-risk patients, nurses correctly identified risk 
status for 82% (reference), RTs 85% (P = .7), and residents 67% 
(P = .04). For high-risk patients, nurses identified the presence 
of a mitigation plan for 98% of patients (reference), RTs 90% 
(P = .06), and residents 88% (P = .03). Among the care team 
members who correctly identified the presence of a mitigation 
plan, nurses were able to specify the correct plan for 83% of 
patients (reference), RTs for 68% (P = .09), and residents for 
70% (P = .11; Figure).  

When shared SA for high-risk patients was examined more 
closely, all three care team roles correctly identified the clinical 
reason for high-risk status for 32% of patients, with only one or 
two clinicians being correct for 53%. All three care team clini-
cians were incorrect for 15% of high-risk patients. Among trios 
with partial accuracy in which two of three care team members 
correctly identified a patient as high risk, we examined which 
care-member was most likely to be incorrect. Nurses incor-
rectly identified risk for 17% of patients (reference), RTs 19%  
(P = .8), and residents 64% (P < .0001). 

DISCUSSION
Examining 400 care team trios, we found lower individual SA 
for residents, compared with nurses, regarding high-risk sta-
tus, the reason for this status, and the presence of a mitigation 
plan. In all reported measures except for the content of miti-
gation plans, residents were significantly less correct than the 

bedside nurses while RTs performed similarly to bedside nurses 
throughout. In addition, there was only moderate agreement 
between care team roles, which shows further opportunities for 
improvement in shared SA. The disparities between care team 
roles are consistent with studies that suggest certain factors 
grounded in institutional culture and interpersonal dynamics, 
such as poor communication, can lead to breakdowns in shared 
knowledge.13,14 Communication issues demonstrate differences 
across care team roles14 and may provide insight into barriers to 
individual and shared SA throughout the care team. 

In addition, the effects of patient load on SA needs further 
study. While our PICU nurses are commonly assigned to 1 to 2 
patients, RTs care for 7 to 11 patients, and an on-call resident 
may be covering 15 to 20 patients during a high-census sea-
son. The increased patient load cannot serve as an excuse for 
the knowledge gap regarding high-risk status and mitigation 
plan, but may provide an opportunity to support residents and 
other medical providers through the use of clinical decision-
support tools that indicate high-risk status and represent mit-
igation plans.12 

This study has multiple limitations. First, while we based our 
survey tool on a communication assessment tool with prior 
validity evidence,10,12 our tool has not been used prior to this 
study. The adapted tool contained relevant categorizations of 
patient information, including explicit statement of patient sta-
tus and planned treatment consistent with study definitions of 
SA, and has been used in the critical care setting previously.11 

The survey tool used to measure SA in this study was locally 
designed and implemented only within the study unit, which 
could lead to decreased reliability and generalizability of the 
results to other units and institutions at large. Second, while 

FIG. Components of Shared Situation Awareness by Care Team Role
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the sample size for the primary measure (N = 400) was ade-
quately powered because our baseline SA was higher than 
estimated, we had insufficient power for some subgroup anal-
yses that can lead to type II errors. Third, care team trios may 
have been surveyed repeatedly on the same patient without 
adjustment in the results for repeated measures. However, as 
we surveyed on average only once a week and alternated ar-
eas of the PICU surveyed, it is unlikely that it affected results 
given that the most lengths of stay within the PICU range from 
3 to 4 days. Finally, individual characteristics of patients were 
not collected for this work, and therefore, no adjustments or 
further analysis can be made on the effect of the patient char-
acteristic on the care team role SA.  

CONCLUSION
This study is the first to assess differences in individual and 
shared SA within a PICU by care team role. Efforts to expand 
on these findings should include investigation into the causes 
for the disparities in SA among care team roles for individual 
patients and among the care teams of high-risk and normal-risk 
patients. Given the association between increased SA and im-
proved patient outcomes,4 future efforts should be structured to 
address care team role–specific gaps in SA because these may 
advance the quality of care in the pediatric inpatient setting.
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