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Bronchiolitis, a viral infection of the lower respiratory tract,
is the most common cause of hospitalization among children
younger than 2 years, and generated estimated direct hospi-
tal costs of $734 million in 2016.1 Clinical practice recommen-

dations from the Choosing
Wisely campaign and the
American Academy of Pedi-

atrics (AAP) specifically target medical overuse for children
with bronchiolitis in an effort to improve value of medical care
for the approximately 130 000 infants admitted each year with
this disease.2,3 Amid recommendations related to preven-
tion, diagnosis, and management of bronchiolitis, these guide-
lines recommend restricting the use of continuous pulse ox-
imetry for hospitalized children receiving supplemental
oxygen. Despite data suggesting that continuous pulse oxim-
etry is associated with increased length of stay (LOS), health
care costs, and patient harm, little is known about the preva-
lence of or contextual factors associated with continuous pulse
oximetry use for patients admitted with bronchiolitis.

In this issue of JAMA, Bonafide et al4 present the results of
a cross-sectional study to quantify continuous pulse oximetry
use in a research network of 49 hospitals offering different lev-
els of pediatric inpatient services. The authors studied the preva-
lence of continuous pulse oximetry in otherwise healthy chil-
dren with a clinical diagnosis of bronchiolitis not requiring
supplemental oxygen, and ultimately conducted a total of 3612
in-person patient observations during a single bronchiolitis sea-
son. Continuous pulse oximetry was directly observed in 46%
(95% CI, 40%-53%) of clinical encounters, the majority of which
occurred in different patients. Variables associated with con-
tinuous pulse oximetry use included younger age combined with
full-term or preterm birth, shorter time since weaning from
supplemental oxygen, documented apnea or cyanosis during
the current illness, use of an enteral feeding tube, and night-
time observation. Use ranged from 6% to 82% after risk stan-
dardization, with freestanding children’s hospitals, children’s
hospitals within a hospital, and community hospitals repre-
sented among both the high-use and low-use outliers, suggest-
ing that the scope of pediatric services offered did not affect the
use of continuous pulse oximetry. However, 27% of observed
variation was attributed to unmeasured hospital-level factors.

National initiatives, such as Choosing Wisely, seek to ad-
vance the dialogue on low-value care by educating physicians
and the lay public about unnecessary tests, treatments, and pro-
cedures. With AAP support for limiting use of continuous pulse
oximetry, pediatricians must be intentional in addressing fac-
tors that contribute to overuse. Amidst 14 recommendations for
bronchiolitis care, the AAP recommendation against continu-

ous pulse oximetry carries the worst evidence-quality grade (D)
and weakest recommendation strength. Perhaps pediatricians
deprioritize this recommendation in favor of those with stron-
ger evidence quality, especially because most quality reports de-
scribing institution-specific bronchiolitis guidelines lack any
mention of pulse oximetry monitoring practices.5 Addition-
ally, some clinicians may perceive there is a benefit of continu-
ous monitoring in bronchiolitis care. One study highlighted that
parents of children hospitalized with bronchiolitis perceive that
continuous pulse oximetry is protective, even knowing it may
delay discharge.6 However, outside of this study the data are not
equivocal, but rather nonexistent.7 Despite movement toward
evidence-based medicine, physicians still struggle with uncer-
tainty, especially in an era in which patient-level data, such as
pulse oximetry measurements, affect medical decisions.8

A more plausible hypothesis for persistent overuse of con-
tinuous pulse oximetry is barriers to deimplementation: the act
of reducing, replacing, or stopping the use of low-value clinical
practices. Barriers to deimplementation are multifactorial and
exist at individual-, institution-, and systems-wide levels. For in-
dividual pediatricians, bronchiolitis care comes with much un-
certainty.Diagnosticuncertaintyoccursasphysiciansweighclini-
cal features that mimic other prevalent pediatric illnesses, such
as asthma and pneumonia, both of which are managed with
therapies (steroids and antibiotics, respectively) that may cause
harm to a patient with bronchiolitis. Physicians spend hours at
the bedside of infants in varying degrees of respiratory distress
while addressing exhausted parents asking “why aren’t you do-
ing anything for my child?” In this case, continuous pulse oxim-
etryobviatestheuncertaintyexperiencedbyparents,nurses,and
physicians, providing a perceived guarantee that worsening pa-
tients will be immediately identified. However, the data suggest
continuous pulse oximetry provides reassurance without im-
proved clinical outcomes, hence deviating from the ultimate goal
of delivering high-quality and cost-effective patient care.

Successful deimplementation strategies are emerging in
pediatrics. Multifaceted approaches that include clinician and
family education, audit and feedback, and clinical decision sup-
port are more effective than singular ones, although physi-
cian education alone may yield positive change as well.9,10

Narrow-scope and single-site vs multisite efforts are also as-
sociated with greater effectiveness, which speaks to the im-
portance of local context and effective engagement of clini-
cians and parents. Approaches that address the roles of both
interdisciplinary care teams and families in overuse may have
the greatest potential to reduce low-value care.9,10

Many hospitals have standardized their approach to bron-
chiolitis care, yet few have taken on deimplementation of
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continuouspulseoximetry.Onecommunityhospital–basedqual-
ity improvement effort instituted a continuous pulse oximetry
clinical pathway through multidisciplinary team collaboration
and reduced LOS by 20 hours at 2 institutions.11 Another chil-
dren’s hospital inpatient unit employed staff education, nursing
hand offs, and clinical decision support to decrease median time
receiving continuous pulse oximetry from 10.7 to 3.1 hours, al-
though there was no associated decrease in LOS.12 The study by
Bonafide and colleagues4 establishes a quality “baseline” for in-
stitutional comparison and elucidates patient-level factors as-
sociated with overuse of continuous pulse oximetry, thereby
identifying specific targets for institutions motivated to improve
value of medical care for patients with bronchiolitis.

One important limitation noted by the authors is that ob-
servations from patients admitted to freestanding children’s
hospitals were overrepresented in their sample.4 Whereas 74%
of study observations came from freestanding children’s hos-
pitals, fewer than 25% of all pediatric bronchiolitis hospital-
izations occur at such hospitals in the US.13 Infants admitted
to general hospitals have lower illness severity and are less likely
to have complex chronic disease compared with infants ad-
mitted to freestanding children’s hospitals, thus being more op-
timally suited for care via standardized clinical approaches.
Smaller-volume community hospitals may face challenges
when introducing pediatric-specific value initiatives given pro-
portionately higher volumes of adult patients and fewer ties to
research and quality networks that are often centered in ur-
ban academic institutions. In the pay-for-performance era, some
community hospitals have found success through regional col-
laborative improvement programs organized and funded by
payers.14 These collaboratives often center on clinical condi-
tions that are common and costly. Given that the rate of growth
of costs for pediatric care has outpaced that of adults in recent

years—growth primarily driven by spending on children’s in-
patient services—bronchiolitis represents a perfect opportu-
nity for payer-sponsored improvement collaboratives among
community hospitals where the vast majority of the nation’s
children receive care.15

The study by Bonafide et al4 demonstrates both some suc-
cess and limited progress toward eliminating an overused, low-
value care practice across hospitals providing pediatric inpa-
tient care. Yet, many questions remain. For whom might
continuous pulse oximetry monitoring hold benefit among in-
dividuals with bronchiolitis or other respiratory illnesses? What
factors motivate physicians to choose continuous monitor-
ing? Should institutions continue to focus on overuse in indi-
viduals with bronchiolitis, or should other efforts take prior-
ity? A 2019 systematic review established several additional
examples of medical overuse in pediatric care: antibiotic pro-
phylaxis for urinary tract infections, routine opioid prescrip-
tions, prolonged antibiotics for latent tuberculosis, and rou-
tine admission to the intensive care unit and pharmacologic
therapy for neonatal abstinence syndrome.16

Bonafide and colleagues4 have laid the groundwork for pe-
diatricians to reflect on the benefit of a simple intervention,
such as continuous pulse oximetry monitoring, and to deter-
mine strategies to use it appropriately in patients with bron-
chiolitis. At a time when implementation science is helping to
bring evidence-based practices to the bedside, an even greater
challenge for physicians is to advance deimplementation sci-
ence as an equally necessary strategy to reduce overused care
practices. Their work highlights the need to construct multi-
faceted approaches that incorporate education, feedback, and
system-based and family-centered interventions to change
clinical practice and create significant, sustainable improve-
ments in value of medical care for patients and families.
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