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A lthough many healthcare 
employees would expect the 
intensive care unit (ICU) to 

be the most likely place for a car-
diorespiratory event to occur, data 
from a large observational study in 
Europe found 73% of patients who 
died in a postoperative cohort of 
46,000 patients admitted to a med-
ical-surgical unit (MSU) had never 
received care in an ICU (Bein et al., 
2016). Other research has shown 
patients’ cardiorespiratory events 
can happen at any moment, with 
almost half occurring on an MSU. 
Cardiac and respiratory monitoring 
of patients in MSUs is minimal. 
Generally, patients on MSUs are 
assumed to be less complex and 
hemodynamically stable, and do 
not need additional or continuous 
monitoring (Khanna et al., 2018). 

Respiratory events are a signifi-
cant burden for hospitals and 
health systems, and mortality for 
admitted patients in MSUs has been 
shown to be remarkably high, with 
approximately 40% of patients 
experiencing an acute respiratory 
event (Andersen et al., 2016). 
Opioid administration contributes 
to respiratory depression and respi-
ratory events in hospitalized 
patients (Jungquist et al., 2019; 
Jungquist et al., 2017; Lam et al., 
2017; Stites et al., 2017; Weingarten 
et al., 2017). However, studies have 
shown monitoring patients can 
lead to early detection of respiratory 
complications and compromise, 
early activation of the rapid re -
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Patients decompensate in largely unpredictable ways on medical-
surgical units. A risk-assessment tool such as PRediction of Opioid-
Induced Respiratory Depression in patients monitored by 
capnoGraphY (PRODIGY) allows nurses to assess patients at risk for 
respiratory depression and hasten the care provided to patients 
experiencing opioid-induced respiratory depression.

sponse team, and a reduction in 
morbidity and mortality (Jungquist 
et al., 2020; Stites et al., 2017). Re -
sources to support nursing staff in 
early detection of respiratory events 
would enable nurses to intervene 
earlier to improve patient out-
comes. 

Background 
The incidence of opioid-induced 

respiratory depression (OIRD) was 
thought to be less than 1%. More 
recent evidence suggests the inci-
dence of prolonged hypoxemia is 
greater than 20% in post-surgical 
patients and may be as high as 37% 
(Lee et al., 2015; Weingarten et al., 
2017). Data show patients who 
experience OIRD encounter a 55% 
longer length of stay (LOS), 36% 
increased risk of 30-day readmis-
sion, 47% higher cost of care, and 
3.4 times the risk of inpatient mor-

tality, making this a significant 
issue for hospitals and healthcare 
providers (Jungquist et al., 2019). 
The need to identify patients at risk 
for respiratory events is a business 
imperative for healthcare leaders 
given the increased focus on patient 
outcomes and the rising cost of 
inpatient hospitalization, which 
ranges from $1,889 to $2,488 per 
day in the United States (Ellison, 
2019). While early recognition sys-
tems such as the National Early 
Warning System (NEWS) are valu-
able, the availability of monitoring 
tools to assist medical-surgical nurs-
es in identifying at-risk patients 
could decrease the risk of serious 
adverse events, reduce LOS, and 
improve patient outcomes.  

Many institutions use early 
warning systems to mitigate the risk 
of serious adverse events in patients 
on MSUs (Bein et al., 2016). NEWS 
is a popular tool developed by the 
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National Institutes of Health in the 
United States and the Royal College 
of Physicians in Great Britain. This 
tool monitors physiologic parame-
ters, such as respiratory rate, oxygen 
saturation, need for supplemental 
oxygen, temperature, systolic blood 
pressure, heart rate, and level of 
consciousness. NEWS helps staff 
identify clinical deterioration before 
a life-threatening event but may 
not sufficiently identify respiratory 
depression because of opioid admi -
nistration (Downey et al., 2017). 

Opioids are the standard treat-
ment for pain in the hospital set-
ting (Izrailtyan et al., 2018). 
Patients may receive opioids for 
postoperative pain or pain related 
to medical diagnosis without surgi-
cal intervention. Opioid use for 
pain management is a risk factor 
for respiratory depression (Supe et 
al., 2017). Data have demonstrated 
58% of naloxone administrations 
occurred within 12 hours postoper-
atively and 88% occurred within 24 
hours (Weingarten et al., 2017). 
However, 97% of these events were 
determined to be possibly or proba-
bly preventable (Jungquist et al., 
2017; Putnam, 2016).  

In 2012, The Joint Commission 
released Sentinel Event Alert Issue 49 
regarding safe use of opioids in hos-
pitals. This alert was released in 
response to a review of opioid-relat-
ed events in the Sentinel Event 
Database that indicated wrong 
medication dosage was present in 
half the events, improper monitor-
ing was present in nearly one-third, 
and other issues related to medica-
tion dosing and interactions were 
present in 11% of events (Lam et al., 
2017; Lee et al., 2015; Stites et al., 
2017). This issue has been retired 
and incorporated in an R3 report for 
pain assessment and management 
standards for hospitals (The Joint 
Commission, 2017). Per this stan-
dard, “Hospital leadership works 
with its clinical staff to identify and 
acquire the equipment needed to 
monitor patients who are at high 
risk for adverse outcomes from opi-
oid treatment” (p. 4). The Joint 
Commission, Institute for Safe 
Medication Practices, and Anes -

thesia Patient Safety Founda tion 
have identified OIRD as a preventa-
ble occurrence; however, the guide-
lines to prevent OIRD to date are 
based mainly on consensus rather 
than evidence. The Joint Com -
mission acknowledged this in the R3 
report:  

The most dangerous adverse 
effect of opioid analgesics is 
respiratory depression, and 
monitoring for respiratory 
depression is sometimes ap -
propriate. However, there are 
no controlled trials of moni-
toring to help determine the 
optimal strategy. Therefore, 
this decision should be left to 
the treating clinical team. The 
leadership team should work 
with clinician leaders to 
ensure equipment is available 
to monitor patients deemed 
highest risk (e.g., patients 
with sleep apnea, those re -
ceiving continuous intra-
venous opioids, or those on 
supplemental oxygen). (p. 4) 
 
Any patient can be at risk for 

OIRD, defined as hypoventilation 
with or without oxygen desatura-
tion (Dahan et al., 2010). Vital signs 
on MSUs often are monitored every 
4-8 hours, creating a wide range of 
time in which a patient’s condition 
could deteriorate (Khanna et al., 
2018; Lee et al., 2015; Weingarten et 
al., 2017). In addition, evidence 
indicates manual oxygen saturation 
measurements were 6.5% higher 
than automatic ones, suggesting the 
act of performing an assessment 
increases patient arousal and masks 
opioid-induced sedation (Weingar -
ten et al., 2017). Early signs of OIRD 
can be missed with the intermittent 
monitoring on most MSUs and 
rousing the patient for spot check 
assessments may mask respiratory 
depression. One study found peri-
odic patient monitoring missed 
more than 90% of prolonged hypo -
xemia on MSUs (Sun et al., 2015). 
An analysis of closed anesthetic 
malpractice claims found the nurse 
had checked 42% of patients who 
experienced OIRD within 2 hours of 
the respiratory depression event. 

Twelve cases were discovered with-
in 15 minutes of a nursing check, 
demonstrating respiratory depres-
sion can evolve rapidly (Lee et al., 
2015).  

Another factor that may impact 
how often a patient is assessed on 
MSUs is nursing workload. Unlike 
an ICU where a nurse typically cares 
for one to two patients, nurses on 
MSUs care for four or more patients 
at a time. A study of monitoring 
practices from analysis of electronic 
health records at eight hospitals in 
the United States found significant 
nonadherence to recommended 
consensus guidelines (Jungquist et 
al., 2016). Guidelines suggest assess-
ments at least every 2.5 hours. In 
this study, 73.2% of patients were 
not assessed every 2.5 hours and 
26.8% were evaluated every 4.5 
hours, primarily due to missed seda-
tion assessments. Documentation 
occurred approximately every 4 
hours and more than 60% of 
patients were missing sedation 
assessments. Two hospitals demon-
strated higher standards for moni-
toring, but they also were associated 
with ICUs. The other hospitals like-
ly provided care for these patients 
on MSUs, which could account for 
the difficulty adhering to monitor-
ing guidelines. If a nurse on an MSU 
had more information about a 
patient’s risk for OIRD, interven-
tions could be planned accordingly 
to improve patient safety and 
decrease adverse events. 

Physiological Impact of 
Opioid Administration 

Respiration is the physiological 
process that enables gas exchange. 
It is expedited through communica-
tion among central neural control 
(respiratory drive), sensory input 
systems, lungs, and muscles in -
volved in respiration (Webster & 
Karan, 2020). The normal respira-
tion process may be impacted when 
opioids are administered to pa -
tients, especially if patients also 
have an underlying medical condi-
tion. Following opioid administra-
tion, sedation is common (Jung -
quist et al., 2016; Lam et al., 2017; 
Putnam, 2016). Sedation can result 

Clinical Practice



July-August 2021 • Vol. 30/No. 4 243

Measuring Risk of Respiratory Depression from Opioid Administration on Medical-Surgical Units 

in hypoventilation from airway 
compromise and reduced respirato-
ry drive (Jungquist et al., 2019). 
Hypoventilation, or decreased tidal 
volume, is the first symptom of res-
piratory depression, resulting in 
increased carbon dioxide and a fall 
in oxygen. Monitoring end tidal 
carbon dioxide (ETCO2) is an early 
indicator of ventilation. It may be 
more effective than oxygen satura-
tion, which is a later indicator, and 
may be confounded if the patient is 
on supplemental oxygen (Jungquist 
et al., 2017; Putnam, 2016; Stites et 
al., 2017). 

Even if healthcare providers and 
nurses have a strong understanding 
of how respiration works, knowing 
when a patient may experience res-
piratory depression is challenging 
to predict. However, to improve 
patient safety and reduce adverse 
events related to OIRD, early detec-
tion is imperative. Detecting OIRD 
early can decrease rapid response 
calls and the frequency of patient 
transfers to higher levels of care 
(Stites et al., 2017). Nurses can con-
tinue to care for patients on an 
MSU, which may decrease hospital 
LOS and mitigate other complica-
tions associated with longer hospi-
talization (Jungquist et al., 2020). 

The most common method for 
measuring oxygen saturation has 
been pulse oximetry using a probe 
attached to a patient’s finger. The 
probe detects the percentage of red 
blood cells saturated with oxygen; 
oxygen saturation should be 95%-
100% while the patient is awake 
and greater than 92% while the 
patient is sleeping. Generally, inter-
ventions are needed if a patient’s 
oxygen saturation is below 90% for 
more than 15 seconds (Jungquist et 
al., 2019). However, in one review 
of malpractice suits related to OIRD, 
data suggested pulse oximetry mon-
itoring alone was insufficient to 
prevent respiratory depression, 
given at least one-third of claims 
indicated pulse oximetry was in use 
at the time of the respiratory 
depression event (Lee et al., 2015).  

Use of capnography to measure 
ETCO2 is a common practice in 
operating rooms and recovery 

rooms. More recently, this practice 
has moved into ICU and MSU set-
tings (Khanna et al., 2018; Stites et 
al., 2017). The capnography device 
captures the numeric partial pres-
sure of the maximum value of 
exhaled breath through the nose or 
mouth over the previous 20 sec-
onds. The patient wears a cannula 
under the nose, similar to an oxy-
gen cannula; however, it also has a 
scoop that extends over the 
patient’s upper lip to collect data 
from oral exhalation in mouth 
breathing. The ETCO2 numeric 
value is updated once a second. 
Normal ETCO2 is 35-45 mm Hg; 
clinically relevant levels that may 
require intervention would be less 
than 30 or greater than 50 mm Hg 
lasting more than 15 seconds 
(Jungquist et al., 2019). 

While pulse oximetry and 
capnography are essential mecha-
nisms to use when monitoring 
patients for OIRD, not all MSUs 
have access to the needed devices. If 
MSUs have only a few capnography 
devices and not enough to monitor 
every patient, nurses will need to 
use clinical judgment to identify 
patients with the greatest need for 
the devices. By using a risk-predic-
tion tool, nurses would have objec-
tive, validated data to identify 
patients most at risk for respiratory 
demise, ensuring they are moni-
tored more closely and scarce 
resources are allocated appropriate-
ly (Jungquist et al., 2020; Jungquist 
et al., 2017; Khanna et al., 2020; 
Khanna et al., 2018).  

Risk Assessment Tool for 
Opioid-Induced 
Respiratory Depression 

A recent clinical trial provided 
insight into the clinical presenta-
tion of OIRD in patients and use of 
a risk assessment tool to assist in 
identifying patients at high risk for 
OIRD (Khanna et al., 2020). Given 
its relevance to medical-surgical 
nursing care and managing respira-
tory depression on MSUs, a descrip-
tion of the trial and its outcomes as 
well as an explanation of the risk 
prediction tool are presented. 

Risk Assessment Tool 
Development 

The PRediction of Opioid-In -
duced Respiratory Depression in 
patients monitored by capno -
GraphY (PRODIGY) trial provides 
nurses and healthcare workers with 
a risk assessment tool for patients 
administered opioids (Khanna et 
al., 2020). PRODIGY was a prospec-
tive trial conducted at 16 clinical 
sites in the United States, Europe, 
and Asia (see Table 1). Before 
PRODIGY, a risk assessment tool 
was not available for MSUs to pre-
dict patient risk for OIRD. The 
instrument was derived using clini-
cal patient data and continuous res-
piratory monitoring to detect OIRD 
for patients receiving parenteral 
opioid therapy. The trial is regis-
tered with the U.S. National Library 
of Medicine (NCT02811302). 

Nurses frequently monitor pa -
tients’ vital signs and respiratory 
condition during surgery and im -
mediately after surgery in post-
anesthesia care units. However, 
patients may continue to be at risk 
for respiratory depression once 
admitted to MSUs after the immedi-
ate recovery period from surgery 
and anesthesia. Predicting post-sur-
gical respiratory depression in 
patients is difficult, even with 
known risk factors (Khanna et al., 
2018). A sample of the risk factors 
includes increasing age, female gen-
der, obstructive sleep apnea, chron-
ic pulmonary or cardiac disease, 
diabetes, hypertension, neurologic 
disease, renal disease, and obesity 
(Gupta et al., 2018). Analysis of 
patient data and respiratory condi-
tion is important, including oxygen 
saturation and ETCO2 in patients 
receiving parenteral opioid medica-
tions, especially after surgical inter-
vention when anesthetics have 
been given.  

PRODIGY Trial 
The primary objective of the 

PRODIGY trial was to derive and 
validate a risk prediction tool for 
respiratory depression in patients 
receiving opioid analgesia in MSUs 
(Khanna et al., 2020). The tool was 
created by monitoring continuous 
pulse oximetry and capnography 
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results to identify patients experi-
encing respiratory depression. Cap -
nography is a validated measure-
ment of respiratory rate and ETCO2 
that captures respiratory depression 
earlier than pulse oximetry, as CO2 
levels increase before oxygen 
decreases in response to hypoventi-
lation from OIRD (Stites et al., 
2017). 

The trial included data from 
1,495 patients stratified into three 
categories according to risk level, 
determined by the presence of spe-
cific characteristics (Khanna et al., 
2020). Five factors were associated 
with risk of respiratory depression 
among trial patients: patient age 
(>60), gender (males at greater risk), 
previous opioid use (opioid naïve  
at greater risk), sleep-disordered 
breath ing (assessed by the STOP-
BANG tool or medical history of 
obstructive sleep apnea), and 
chronic heart failure (coexisting dis-
ease a greater risk). The three risk 
levels for respiratory depression are 
low, intermediate, and high. The tool 
allows calculation of a risk score for 
each patient related to personal risk 
factors (see Figure 1). 

Trial Results and Limitations 
The PRODIGY trial enrolled 1,495 

patients, of which 114 pa tients were 
excluded due to significant protocol 
deviations; 1,282 patients completed 

the 30-day follow up (Khanna et al., 
2020). Results identified the effective 
monitoring time as 24 hours; 655 
enrolled patients had at least one 
index respiratory depression epi sode 
during the monitoring period. Of 
those, 614 were receiving opioids 
and participating in continuous 
monitoring. The PRODIGY score 
stratified patients into risk groups for 
respiratory depression, with 65% of 
patients in the high-risk group expe-
riencing at least one episode of respi-
ratory depression, 42% in the inter-
mediate risk group, and 24% in the 
low-risk group (see Table 2). The 
majority of alarms identified during 
the trial were for apnea, low respira-
tory rate, and low ETCO2. Low SPO2 
and low ETCO2 had the highest 
specificity and apnea had the high-
est sensitivity. Readmission rates 
were not impacted by episodes of 
respiratory depression. However, the 
mean hospital stay was 3 days longer 
in patients with at least one episode 
of respiratory depression, which may 
impact patient outcomes and an 
organization’s throughput capabili-
ties direct ly. 

Limitations of the trial by 
Khanna and colleagues (2020) 
include lack of information regard-
ing dose and administration route 
for opioids used during the trial; 
only the knowledge of a patient’s 
opioid naiveté was included in the 

trial. Second, capnography data 
were subject to artifact and patient 
adherence. Finally, the trial did not 
have a control group in place to val-
idate the results. Despite these 
important limitations, the study 
demonstrated internal validity of a 
risk assessment tool for respiratory 
depression. External validation 
could not be conducted due to the 
unavailability of a comparable con-
tinuously monitored patient data -
set. Instead, bootstrapping (a resam-
pling technique) with stepwise vari-
able selection was used to assess 
internal validity, along with cross-
validation from the multiple sites, 
as test sets. (Khanna et al., 2020). 
This tool will assist nurses in assess-
ing patients at high risk for OIRD 
for interventions to be implement-
ed proactively to improve patient 
safety. 

Nursing Implications 
While patients commonly re -

ceive opioids on MSUs, predicting 
and detecting respiratory depres-
sion are difficult (Belcher et al., 
2016; Lam et al., 2017). However, 
this need is critical to achieving bet-
ter patient and organizational out-
comes, and reducing risk of patient 
death and expensive litigation 
(Jungquist et al., 2019; Jungquist et 
al., 2020; Jungquist et al., 2017). 
The Joint Commission (2017) 

TABLE 1. 
Study Participants by Region

Country Number of Participants Clinical Sites

United States 769 University of Colorado Hospital (CO) 
Emory University Hospital (GA) 
Brigham and Women’s Hospital (MA)  
Beaumont Hospital (MI) 
Buffalo General Medical Center (NY) 
MetroHealth Medical Center (OH) 
Cleveland Clinic (OH) 
The Ohio State University Wexner Medical Center (OH) 
Providence Regional Medical Center (WA)

Europe 254 Hôpital Foch (France) 
University Hospital Bonn (Germany) 
Maastricht University Medical Center (Netherlands) 
Hospital Clinico Universitario de Valencia (Spain)

Asia 312 Okayama University Hospital (Japan) 
Jikei University School of Medicine Hospital (Japan) 
National University Hospital (Singapore)
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Source: Medtronic. Reprinted with permission.

FIGURE 1. 
PRODIGY Risk Prediction Tool

PATIENT INFORMATION 

Name:
  
Room: Unique Identi昀er:

Risk Factors Scoring Criteria Points Score

Patient Age (years) Age < 60  = 0 pts

Age 60–69  = 8 pts

Age 70–79 = 12 pts

Age ≥ 80  = 16 pts

Sex Male  = 8 pts

Female  = 0 pts

Previous Opioid Use Opioid naïve  = 3 pts

Previous opioid use  = 0 pts

Sleep Disordered Breathing (SDB) Known SDB or high STOP-BANG score  = 5 pts

No SDB or normal STOP-BANG score  = 0 pts

Chronic Heart Failure (CHF) Coexisting CHF  = 7 pts

No known CHF  = 0 pts

Total PRODIGY Risk Score

PRODIGY Risk Level
   Low risk of respiratory depression episodes for less than 8 pts

   Intermediate risk of respiratory depression episodes for 8–14 pts

   High risk of respiratory depression episodes for 15 pts or higher

PRODIGY  
RISK PREDICTION TOOL

6135 Gunbarrel Avenue
Boulder, CO 80301 800.635.5267 medtronic.com/covidien

Khanna AK, Bergese S, Jungquist CR, Morimatsu H, Uezono S, Lee S, et al. Prediction of Opioid-Induced 
Respiratory Depression on Inpatient Wards Using Continuous Capnography and Oximetry: An International 
Prospective, Observational Trial. Anesth Analg. 2020; In press. 

© 2020 Medtronic. All rights reserved. Medtronic, Medtronic logo and Further, Together are trademarks of 
Medtronic. All other brands are trademarks of a Medtronic company. 03/2020–19-PM-0186–[WF#3542553]

DIRECTIONS FOR USE
1. Enter patient name, room number, and unique identi昀er.
2. Score the 5 risk factors per the patient’s information. For example, a 64-year-old male, with no previous opioid use, no known SDB, but a 

diagnosis of CHF would get 8 pts for age (i.e., 60-69 years old), 8 pts for male, and 7 pts for coexisting CHF.
3. Total the points from risk factors.  In the example above, 8 pts for male, 8 pts for age and 7 pts for CHF would be 8 + 8 + 7 = 23 pts for the 

PRODIGY Risk Score.1

4. Determine and check the box for the patient’s risk level by comparing the total pts for the PRODIGY Risk Score to the ranges shown for 
low/Intermediate/high risk.

Completed by: __________________________________________________________________________  Date: ____________________________
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requires hospitals to have appropri-
ate monitoring protocols in place 
yet provides no standards for how 
patient monitoring should be exe-
cuted. Human and equipment 
resources may be scarce on MSUs, 
reinforcing the need for tools to 
assist with patient risk identifica-
tion and resource allocation. 

Risk-prediction models are one 
way to determine monitoring needs 
for patients in MSUs, especially 
those at high risk for respiratory 
depression (Jungquist et al., 2017; 
Khanna et al., 2020; Khanna et al., 
2018). The PRODIGY tool is a 
mechanism to predict which pat -
ients would be at higher risk for 
OIRD or a cardiorespiratory event 
(Khanna et al., 2020). It assists nurs-
es in determining if capnography is 
needed for increased monitoring. 
Identification of high-risk patients 
correlated to the incidence of respi-
ratory depression events is shown 
in Table 2. A device that captures 
capnography, such as the Capno -
stream™ 20p or 35 portable bedside 
monitor, is easy to use (Medtronic, 
n.d.). A specific nasal cannula 
records CO2 measurements from 
the patient’s nose and mouth and 
from a pulse oximeter placed on a 
finger. After the CO2 monitor is 
plugged into the outlet on the 
Capnostream, it will engage auto-
matically and start recording. With 
the PRODIGY Risk Prediction Tool, 
nurses could identify patients at risk 
for OIRD earlier in their hospitaliza-
tion.  

The PRODIGY Risk Prediction 
Tool (see Figure 1) is being built to 
communicate with multiple elec-
tronic health records (EHRs) to facil-
itate incorporation of this tool into 
the workflow of MSUs (A. Plihal, 
personal communication, February 

3, 2021). Given nurses’ competing 
priorities, it is crucial to ensure doc-
umentation of all care activities is 
streamlined within the EHR. Incor -
porating the risk prediction tool 
into the EHR may reduce nurses’ 
time in documenting care. If data 
from the tool are loaded into the 
EHR, other healthcare pro viders, 
such as physicians, physical thera-
pists, and respiratory therapists, also 
will have access to the information. 
This information access provides 
more opportunities for early inter-
vention to avoid patient deteriora-
tion.  

Once a patient has been identi-
fied at risk for OIRD and a capnog-
raphy device has been added to the 
patient’s interventions, nursing 
staff will be alerted quickly if a 
patient is decompensating (Khanna 
et al., 2020). An alarm would be 
activated to alert nursing staff when 
levels go above or below normal. 
Nurses then could intervene to cor-
rect the patient’s breathing abnor-
mality, administer medications to 
reverse sedation, or correct medica-
tion dosages as needed. 

Patient diagnosis, cardiorespira-
tory events, opioid usage, and OIRD 
data should be considered to deter-
mine if the PRODIGY risk prediction 
tool and capnography should be 
used in a specific MSU (Jungquist et 
al., 2020; Khanna et al., 2020). 
Using these data and sharing the 
PRODIGY risk prediction tool with 
unit-based shared governance coun -
cils provide nurses a voice in their 
practice related to implementing 
new tools and technology. Hospital 
leaders who offer opportunities for 
nurses to be engaged in institution-
al decision-making related to new 
tools and processes have superior 
quality of care and more positive 

patient experiences (Kutney-Lee et 
al., 2016).  

Conclusion 
Patients decompensate in a large-

ly unpredictable way on MSUs 
(Jungquist et al., 2017; Khanna et 
al., 2018). A tool such as PRODIGY 
allows nurses to assess patients at 
risk for respiratory depression and 
hasten the care provided to patients 
experiencing OIRD. The PRODIGY 
tool assists in identifying which 
patients may benefit from continu-
ous capnography and pulse oxime-
try monitoring, allowing early 
detection of OIRD and helping the 
nurse intervene with life-saving 
measures to prevent poor patient 
outcomes. Use of the tool in con-
junction with continuous monitor-
ing could reduce complications dur-
ing a patient’s hospitalization, pre-
vent transfers to higher levels of 
care, and avoid lengthy hospital 
stays. The PRODIGY tool and trial 
show promise in improving patient 
safety related to OIRD. By focusing 
nursing and equipment resources 
on patients with greatest risk, nurse 
leaders can prevent more OIRD 
events, improve patient outcomes, 
and decrease the burden on hospi-
tals and health systems (Jungquist 
et al., 2020; Jungquist et al., 2017; 
Khanna et al., 2020; Khanna et al., 
2018).  
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