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SPECIAL ANNOUNCEMENT

The American Board of Pediatrics Response  
to the Pediatric Hospital Medicine Petition

David G Nichols, MD, MBA, Suzanne K Woods, MD

American Board of Pediatrics, Chapel Hill, North Carolina.

In August of 2014, the Pediatric Hospital Medicine (PHM) 
community petitioned the American Board of Pediatrics 
(ABP) for a subspecialty certificate in PHM. A lengthy vet-
ting process ensued during which the ABP consulted with 

a wide array of stakeholders. The ABP Board of Directors ap-
proved the request from the PHM community for a subspecial-
ty certificate in December 2015 and published the results of 
the vetting process.1 

The ABP received a second petition posted on PHM listserv, 
which opened with the following statement:

“We submit this petition letter to register a formal 
complaint, demand immediate action, and request a 
formal response from the ABP regarding the practice 
pathway criteria and the application of these criteria 
for the Pediatric Hospital Medicine specialty exam. 
Recently there has been considerable discussion on 
the Pediatric Hospital Medicine ListServ suggesting 
that the ABP’s implementation of the career pathway 
criteria has failed to respect and fairly assess the di-
verse career paths of numerous experienced pediatric 
hospitalists, which may impede their opportunities for 
professional advancement. Anecdotal reports on the 
ListServ also suggest that the use of the current prac-
tice pathway criteria to evaluate exam applicants dis-
advantages women, though sufficient data is not avail-
able at this time to evaluate this assertion objectively.” 

The ABP response to the PHM community’s concerns regard-
ing the practice pathway for the first certifying exam in PHM is 
as follows.

THE ABP RESPONSE
ABP thanks the PHM community for the opportunity to re-
spond to the attached petition. Our approach and response 
are grounded in our mission:

“Advancing child health by certifying pediatricians 
who meet standards of excellence and are committed 
to continuous learning and improvement.” 

Transparency is one of the ABP’s core values, which underpins 
this response. The ABP acknowledges that the petitioners did 
not find the guidance on the ABP website sufficiently transpar-

ent. We regret the distress this may have caused, will do our 
best to answer the questions forthrightly, and have revised the 
website language for greater clarity. 

ALLEGATION OF GENDER BIAS 
Some posts on the PHM listserv alleged gender (sex) bias 
against women in the ABP application process and outcomes. 
This allegation is not supported by the facts. A peer group of 
pediatric hospitalists constitutes the ABP PHM subboard which 
determined the eligibility criteria. The subboard thoughtfully 
developed these criteria and the American Board of Medical 
Specialties (ABMS) approved the broad eligibility criteria. The 
PHM subboard is composed of practicing pediatric hospital-
ists with a diversity of practice location, age, gender, and race. 
The majority of ABP PHM subboard members and medical ed-
itors are women.

Making unbiased decisions is also a core value of the ABP. 
Among the 1,627 applicants for the exam, the ABP has ap-
proved 1,515 (93%) as of August 15, 2019. Seventy percent 
of applications were from women, which mirrors the demo-
graphics of the pediatric workforce. There was no significant 
difference between the percentage of women (4.0%) and men 
(3.7%) who were denied admission to the exam (Table 1).

As of August 15, 2019, the credentials committee of the 
PHM subboard is still reviewing 48 applications, including 35 
appeals, of which 60% (N = 21) were from women and 40% (N 
= 14) were from men. Thirteen (N = 13) remaining applications 
are under review but not in the appeals process.

PRACTICE PATHWAY CRITERIA USED  
IN THE APPLICATION PROCESS
PHM is the 15th pediatric subspecialty to begin the certifica-
tion process with a practice pathway. In none of the prior cases 
was it possible to do a detailed implementation study to un-
derstand the myriad of ways in which individual pediatricians 
arrange their professional and personal time. This reality has 
led to the publication of only general, rather than specific prac-
tice pathway criteria at the start of the application process for 
PHM and every other pediatric subspecialty. Rather, in each 
case, a well-informed and diverse peer group of subspecialists 
(the subboard) has reviewed the applications to get a sense of 
the variations of practice and then decided on the criteria that 
a subspecialist must meet to be considered eligible to sit for 
the certifying exam. Clear-cut criteria were used consistently in 
adjudicating all applications. Although the ABP has not done 
this for other subspecialties, we agree that publishing the spe-

Corresponding Authors: David G. Nichols, MD, MBA, E-mail: DNichols@
abpeds.org. Suzanne K Woods, MD; E-mail: SWoods@abpeds.org.
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cific criteria once they had been decided upon would have 
improved the process. We commit to doing so in the future. 

The eligibility criteria were designed to be true to the mis-
sion of the ABP and seek parity with the requirements used 
by other subspecialties and by the PHM training pathway. The 
assumption is that competent PHM practice of sufficient du-
ration and breadth, attested to by a supervisor, would allow 
the ABP to represent to the public that the candidate is quali-
fied to sit for the exam. The eligibility criteria focused on seven 
practice characteristics (Table 2):

(1)  The “look-back window” refers to the years of 
recent experience a pediatric hospitalist must 
demonstrate to be eligible for the exam. The min-
imum look-back window for PHM was set at four 
years.

(2)  The July 2015 start date follows from the four-year 
look-back window for the November 2019 exam 
date.

(3)  The minimum percentage full-time equivalent 
(%FTE) for all PHM professional activities (ie, clini-
cal care, research, education, and PHM administra-

tion) was set at 50% FTE. Recognizing that an FTE 
may be defined differently at different institutions, 
the ABP defined the workweek as 40 hours and the 
50% FTE as 900-1,000 hours per year. 

(4)  The minimum percentage FTE for PHM direct 
patient care (as described below) was set at 25% 
FTE and defined as 450-500 hours per year. Every 
candidate must satisfy both the minimum hours for 
all PHM professional activities and the minimum 
hours for the direct care of hospitalized children. 
Applicants must meet or exceed these minima if 
the ABP is to represent to the public that an appli-
cant has the necessary experience to be called a 
subspecialist. Similarly, all other ABP subspecialties 
required at least 50% FTE commitment for the can-
didate to be considered a subspecialist.

(5)  The scope of practice seeks to maintain parity with 
the training pathway by requiring care of the full 
spectrum of hospitalized children. This full spec-
trum is defined as children on general pediatric 
wards, ages birth to 21 years, and specifically in-

TABLE 1. Decision Status on N = 1,627 PHM Applications (Including Pending Decisions) as of August 15, 2019

Approval Denial Pending Total

Females 1,070 46 30 1,146

(93.4%) (4.0%) (2.6%)

Males 445 18 18 481

(92.5%) (3.7%) (3.7%)

Total 1,515 64 48 1,627

P =.89 using two-tailed Fisher Exact Test showing no difference between approvals and denials by gender.

TABLE 2. Eligibility Criteria Used to Evaluate N = 1,579 Applications for the 2019 PHM Exam as of August 15, 2019

Practice Characteristics Criteria

1. Standard “Look-back” Period 4 years

2. Start Date PHM practice started on or before July 2015 for the 2019 exam

3. % Total FTE and Workhours for all PHM Professional  
Activities

All PHM professional activities (eg, patient care, education, research, and PHM administration) equal >50% FTE defined as 
>900-1,000 hours per year every year for the preceding 4 years

4. % Clinical FTE and Patient Care Hours Direct patient care of hospitalized children equals >25% FTE defined as >450-500 hours per year every year for the preceding 
4 years 

5. Scope Practice covers the full range of hospitalized children concerning age ranges, diagnoses, and complexity.

6. Location Practice experience and hours (see items #3 and #4 of the seven practice characteristics) were acquired in the United States or 
Canada.

7. Practice Interruptions Practice interruptions cannot exceed 3 months in the preceding 4 years or 6 months in the preceding 5 years.

Approval of an application required meeting all seven of the criteria above as attested to by the applicant’s supervisor.

Abbreviations: FTE, full-time equivalent; PHM, pediatric hospital medicine.
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cludes children with complex chronic disease, sur-
gical care and comanagement, sedation, palliative 
care, and common procedures. Care devoted ex-
clusively to a narrow patient population (“niched 
care”), such as newborns in the nursery, does not 
meet the eligibility requirements.

(6)  The location for patient care must have occurred in 
the United States or Canada.

(7)  The possibility of practice interruption was in-
cluded among the eligibility criteria. Attempting 
to strike a balance between an applicant demon-
strating sufficient recent experience to be called a 
subspecialist versus the reality of some individuals 
needing to interrupt professional and clinical prac-
tice, the subboard stipulated that interruptions 
of PHM professional activities should not exceed 
three months during the preceding four years and 
six months during the preceding five years.

CLARIFICATION AND SIMPLIFICATION  
OF ELIGIBILITY CRITERIA 
The ABP recognizes that the use of %FTE, work hours, and 
leave exceptions led to unintended confusion among appli-
cants. The intent had been to acknowledge the many valid 
reasons for interruption of practice, including parental leave. 
This response to the petition clarifies that the critical question 
from the public’s perspective is whether the candidate has 
accumulated enough hours of sustained practice to be con-
sidered competent in the field of PHM and specifically caring 
for hospitalized children (as defined above). Upon review, the 
ABP believes the workhours criteria (items 3 and 4) accomplish 
this critical goal and make the %FTE and practice interruption 
criteria largely redundant. Table 3 reflects the clarified and 
streamlined requirements. Re-examination of all the denied 
applications showed that using the criteria in Table 3 did not 

have a significant impact on the outcomes. One additional  
applicant’s appeal was granted, and this applicant has been 
so notified. 

APPEALS PROCESS
The right to appeal and the Appellate Review Procedure are 
included in a denial letter. The applicant is given a deadline 
of 14 days to notify the ABP of the intent to appeal. There is 
no appellate fee. Within one to three days, the ABP acknowl-
edges receipt of the applicant’s intent to appeal and sends the 
applicant a date by which additional supporting information 
should be provided. 

The appeal material is shared with the subboard credentials 
committee and each member individually reviews and votes 
on the appeal. The application is approved if a majority votes 
in favor of the applicant’s appeal. If there is no majority, the cre-
dentials committee discusses the case to reach a decision. The 
results of the appeal are final according to the ABP Appellate 
Review Procedure. We remain in the appeal process for several 
PHM applicants as of the date of this response. 

Thank you for the opportunity to respond to the petition. The 
ABP is committed to dialogue, transparency, and continuously 
improving its processes. 
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TABLE 3. Clarified and Simplified Eligibility Criteria for the 2019 PHM Exam

Practice Characteristics Criteria

1. Standard “Look-back” Period 4 years

2. Start Date PHM practice started on or before July 2015 for the 2019 exam

3. Workhours for all PHM Professional Activities All PHM professional activities (eg, patient care, education, research, and PHM administration) >900-1,000 hours per year every year for the 
preceding 4 years

4. Patient Care Hours Direct patient care of hospitalized children >450-500 hours per year every year for the preceding 4 years 

5. Scope Practice covers the full range of hospitalized children concerning age ranges, diagnoses, and complexity.

6. Location Practice experience and hours (see items 3 and 4) were acquired in the United States or Canada.

Approval of an application required meeting all 6 of the criteria above as attested to by the applicant’s supervisor.

Abbreviation: PHM, pediatric hospital medicine.
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The first Pediatric Hospital Medicine (PHM) fellowships 
in the United States were established in 2003;1 and 
since then, the field has expanded and matured dra-
matically. This growth, accompanied by greater defi-

nition of the role and recommended competencies of pedi-
atric hospitalists,2 culminated in the submission of a petition 
to the American Board of Pediatrics (ABP) in August 2014 to 
consider recognition of PHM as a new pediatric subspecial-
ty.3 After an 18-month iterative process requiring extensive 
input from the Joint Council of Pediatric Hospital Medicine, 
ABP subcommittees, the Association of Medical School Pedi-
atric Department Chairs, the Association of Pediatric Program 
Directors, and other prominent pediatric professional societ-
ies, the ABP voted in December 2015 to recommend that the 
American Board of Medical Subspecialties (ABMS) recognize 
PHM as a new subspecialty.3 

The ABP subsequently announced three pathways for board 
certification in PHM: 
• Training pathway for those completing an Accreditation 

Council for Graduate Medical Education–accredited two-
year PHM fellowship program; 

• Practice pathway for those satisfying ABP criteria for clinical 
activity in PHM for four years prior to exam dates (in 2019, 
2021, and 2023), initially described as “direct patient care 
of hospitalized children ≥25% full-time equivalent (FTE) de-
fined as ≥450-500 hours per year every year for the preced-
ing four years”;4 

• Combined pathway for those completing less than two years 
of fellowship, who would be required to complete two years 
of practice experience that satisfy the same criteria as each 
year of the practice pathway.5 

While the training pathway met near-uniform acceptance, con-
cerns were raised through the American Academy of Pediatrics 
Section of Hospital Medicine (AAP SOHM) Listserv regarding 
the practice pathway, and by extension, the combined pathway. 
Specifically, language describing the necessary characteristics of 
acceptable PHM practice was felt to be vague and not transpar-
ent. Listserv posts also raised concerns regarding the potential 

exclusion of “niche” practices such as subspecialty hospitalists 
and newborn hospitalists. As applicants in the practice pathway 
began to receive denials, opinions voiced in listserv posts were 
increasingly critical of the ABP’s lack of transparency regarding 
the specific criteria adjudicating applications. 

ORIGIN OF THE PHM PETITION
A group of hospitalists, led by Dr. David Skey, a pediatric hospi-
talist at Arnold Palmer Children’s Hospital in Orlando, Florida, 
created a petition which was submitted to the ABP on August 
6, 2019, and raised the following issues:
• “A perception of unfairness/bias in the practice pathway cri-

teria and the way these criteria have been applied.
• Denials based on gaps in employment without reasonable 

consideration of mitigating factors.
• Lack of transparency, accountability, and responsiveness 

from the ABP.”6

The petition, posted on the AAP SOHM listserv and signed 
by 1,479 individuals,7 raised concerns of anecdotal evidence 
that the practice pathway criteria disproportionately disadvan-
taged women, although intentional bias was not suspected by 
the signers of the letter. The petition’s signers submitted the 
following demands to the ABP:
• “Facilitate a timely analysis to determine if gender bias is 

present or perform this analysis internally and release the 
findings publicly. 

• Revise the practice pathway criteria to be more inclusive of 
applicants with interrupted practice and varied clinical ex-
perience, to include clear-cut parameters rather than con-
sidering these applications on a closed-door ‘case-by-case 
basis...at the discretion of the ABP’.

• Clarify the appeals process and improve responsiveness to 
appeals and inquiries regarding denials. 

• Provide a formal response to this petition letter through the 
PHM ListServ and/or the ABP website within one week of 
receiving the signed petition.”6 

THE ABP RESPONSE TO THE PHM PETITION
A formal response to the petition was released on the AAP 
SOHM Listserv on August 29, 2019, to address the concerns 
raised and is published in this issue of the Journal of Hospital 
Medicine.4 In response to the allegation of gender bias, the 
ABP maintained that the data did not support this, as the de-
nial rate for females (4.0%) was not significantly different than 
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that for males (3.7%). The response acknowledged that once 
clear-cut criteria were decided upon to augment the general 
practice pathway criteria published at the outset, these criteria 
should have been disseminated. The ABP maintained, howev-
er, that these criteria, once established, were used consistently 
in adjudicating all applications. To clarify and simplify the eli-
gibility criteria, the percentage of the full-time equivalent and 
practice interruption criteria were removed, as the work-hours 
criteria (direct patient care of hospitalized children ≥450-500 
hours per year every year for the preceding four years)8 were 
deemed sufficient to ensure adequate clinical participation. 

SHM’S POSITION REGARDING THE  
PHM PETITION AND ABP RESPONSE
The Society of Hospital Medicine (SHM), through pediatric 
hospitalists and pediatricians on its Board, committees, and 
the Executive Council of the Pediatric Special Interest Group, 
has followed with great interest the public debate surrounding 
the PHM certification process and the subsequent PHM peti-
tion to the ABP. The ABP responded swiftly and with full trans-
parency to the petition, and SHM supports these efforts by the 
ABP to provide a timely, honest, data-driven response to the 
concerns raised by the PHM petition. SHM recognizes that the 
mission of the ABP is to provide the public with confidence 
that physicians with ABP board certifications meet appropriate 
“standards of excellence”. While the revisions implemented 
by the ABP in its response still may not satisfy the concerns of 
all members of the PHM community, SHM recognizes that the 
revised requirements remain true to the mission of the ABP. 

SHM applauds the authors and signatories of the PHM peti-
tion for bravely raising their concerns of gender bias and lack of 
transparency. The response of the ABP to this petition by further 
improving transparency serves as an example of continuous im-
provement in collaborative practice to all medical specialty boards.

While SHM supports the ABP response to the PHM petition, it 
is clear that excellent physicians caring for hospitalized children 
will be unable to achieve PHM board certification for a variety of 
reasons. For these physicians who are not PHM board certified 
as pediatric hospitalists by the ABP, SHM supports providing 
these physicians with recognition as hospitalists. These include 
“niche” hospitalists, such as newborn hospitalists, subacute hos-
pitalists, and subspecialty hospitalists. SHM will also continue to 
support and recognize community-based hospitalists, family 
medicine-trained hospitalists, and Med-Peds hospitalists whose 
practice may not comply with criteria laid out by the ABP. For 
these physicians, receiving Fellow designation through SHM, a 
merit-based distinction requiring demonstration of clinical ex-
cellence and commitment to hospital medicine, is another route 
whereby physicians can achieve designation as a hospitalist.

FUTURE DIRECTIONS  
FOR PEDIATRIC HOSPITALISTS
SHM supports future efforts by the ABP to be vigilant for bias of 
any sort in the certification process. Other future considerations 
for the PHM community include the possibility of a focused 
practice pathway in hospital medicine (FPHM) for pediatrics 

as is currently jointly offered by the American Board of Internal 
Medicine (ABIM) and the American Board of Family Medicine 
(ABFM). This maintenance of certification program is a variation 
of internal medicine or family medicine recertification, not a sub-
specialty, but allows physicians practicing primarily in inpatient 
settings to focus continuing education efforts on skills and atti-
tudes needed for inpatient practice.9 While this possibility was 
discounted by the ABP in the past based on initially low numbers 
of physicians choosing this pathway, this pathway has grown 
from initially attracting 150 internal medicine applicants yearly to 
265 in 2015.10 The ABMS approved the ABIM/ABFM FPHM as its 
first approved designation in March 2017 after more than 2,500 
physicians earned this designation.11 Of the >2,800 pediatric 
residency graduates (not including combined programs) each 
year, 10% report planning on becoming pediatric hospitalists,12 
and currently only 72-74 fellows graduate from PHM fellowships 
yearly.13 FPHM for pediatric hospital medicine would provide fo-
cused maintenance of certification and hospitalist designation 
for those who cannot match to fellowship programs. 
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Approximately 400,000 lumbar punctures (LPs) are 
performed in the United States annually for either 
diagnostic workup or therapeutic relief.1 Lumbar 
punctures are increasingly being performed in the 

United States, with an estimated 97,000 LPs performed on 
Medicare fee-for-service beneficiaries in 2011 alone, which is 
an increase of approximately 4,000 LPs in the same popula-
tion from 1991.2 Approximately 273,612 LPs were performed 
on hospitalized patients in the United States in 2010,1 and the 
inpatient hospital setting is the most common site for LPs.2,3

Many LPs are referred to radiologists who have access to 
imaging guidance to aid with needle insertion.2 However, re-
ferrals to radiology delay performance of LPs, and delayed 
diagnosis of acute bacterial meningitis, the most common 
yet serious condition for which LPs are performed, is associ-
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EXECUTIVE SUMMARY
1) When ultrasound equipment is available, along with 
providers who are appropriately trained to use it, we 
recommend that ultrasound guidance should be used for site 
selection of lumbar puncture to reduce the number of needle 
insertion attempts and needle redirections and increase the 
overall procedure success rates, especially in patients who 
are obese or have difficult-to-palpate landmarks.
2) We recommend that ultrasound should be used to more 
accurately identify the lumbar spine level than physical 
examination in both obese and nonobese patients.
3) We suggest using ultrasound for selecting and marking 
a needle insertion site just before performing lumbar 
puncture in either a lateral decubitus or sitting position. 
The patient should remain in the same position after 
marking the needle insertion site.
4) We recommend that a low-frequency transducer, 
preferably a curvilinear array transducer, should be used 
to evaluate the lumbar spine and mark a needle insertion 
site. A high-frequency linear array transducer may be used 
in nonobese patients.
5) We recommend that ultrasound should be used to map 
the lumbar spine, starting at the level of the sacrum and 
sliding the transducer cephalad, sequentially identifying 

the lumbar spine interspaces. 

6) We recommend that ultrasound should be used in a 
transverse plane to mark the midline of the lumbar spine and 
in a longitudinal plane to mark the interspinous spaces. The 
intersection of these two lines marks the needle insertion site. 

7) We recommend that ultrasound should be used during a 
preprocedural evaluation to measure the distance from the 
skin surface to the ligamentum flavum from a longitudinal 
paramedian view to estimate the needle insertion depth 
and ensure that a spinal needle of adequate length is used. 

8) We recommend that novices should undergo 
simulation-based training, where available, before 
attempting ultrasound-guided lumbar puncture on actual 
patients. 

9) We recommend that training in ultrasound-guided 
lumbar puncture should be adapted based on prior 
ultrasound experience, as learning curves will vary. 

10) We recommend that novice providers should be 
supervised when performing ultrasound-guided lumbar 
puncture before performing the procedure independently 
on patients. Journal of Hospital Medicine 2019;14;591-601 
© 2019 Society of Hospital Medicine 
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ated with increased morbidity and mortality.4-8 Furthermore, 
although initiating empiric antibiotic treatment for suspected 
acute bacterial meningitis is recommended in some cases, do-
ing so routinely can cause false-negative cerebrospinal fluid 
(CSF) culture results, complicating decisions about de-esca-
lation and duration of antibiotics that could have been safely 
avoided by promptly performing an LP.9

Delaying the performance of LP has been associated with 
increased mortality.10 Demonstration of proficiency in perfor-
mance of lumbar puncture is considered a core competency 
for hospitalists,11 and with the increasing availability of point-
of-care ultrasound, hospitalists can use ultrasound to guide 
performance of LPs at the bedside.12 However, 30% of patients 
requiring LP in emergency departments have difficult-to-pal-
pate lumbar spine landmarks,13 and lumbar puncture per-
formed based on palpation of landmarks alone has been 
reported to fail or be traumatic in 28% of patients.14 Use of 
ultrasound guidance for lumbar puncture has been shown in 
randomized controlled trials to improve procedural success 
rates, while reducing the time to successful LP, needle passes, 

patient pain scores, and risk of a traumatic LP.15-17

The purpose of this position statement is to review the liter-
ature and present consensus-based recommendations on the 
performance of ultrasound-guided LP in adult patients. This 
position statement does not mandate that hospitalists use 
ultrasound guidance for LP, nor does it establish ultrasound 
guidance as the standard of care for LP. Similar to previously 
published Society of Hospital Medicine (SHM) position state-
ments,12,18,19 this document presents recommendations with 
supporting evidence for the clinical outcomes, techniques, 
and training for using ultrasound guidance for LP. A manuscript 
describing the technique of ultrasound guidance for LPs has 
been previously published by some of the authors of this po-
sition statement.20

METHODS
Detailed methods are described in Appendix 1. The SHM 
Point-of-care Ultrasound (POCUS) Task Force was assembled 
to carry out this guideline development project under the di-
rection of the SHM Board of Directors, Director of Education, 

TABLE 1. Summary of Recommendations

No. Topic of Recommendation Strength of Recommendation Degree of Consensus

Clinical Outcomes

1 Reduce the number of needle insertion attempts and needle redirections, and increase overall procedure success rates Strong Very good

Reduce post-procedure back pain and improve patient satisfaction N/A N/A

Reduce risk of a traumatic tap N/A N/A

Technique

2 Identify the lumbar spine level more accurately  than physical examination Strong Very Good

Using a sitting position widens interspinous spaces N/A N/A

3 Perform ultrasound mapping in either a lateral decubitus or sitting position Weak Good

4 Use a low frequency transducer to evaluate lumbar spine and mark a needle insertion site Strong Very good

5 Start at level of sacrum and slide transducer cephalad to map lumbar spine Strong Very good

6 Use ultrasound in transverse plane to mark midline of lumbar spine and a longitudinal plane to mark interspinous spaces.  
Intersection of these lines marks the needle insertion site

Strong Very good

7 During a preprocedural ultrasound evaluation, measure the distance from skin surface to ligamentum flavum from a 
longitudinal paramedian view to estimate needle insertion depth and ensure adequate length spinal needle is used

Strong Very good

Use of real-time ultrasound guidance from a paramedian approach may be performed by trained operators; however, this 
technically challenging approach may not confer any additional advantage over static guidance

N/A N/A

Use of novel needle tracking devices may facilitate real-time ultrasound guidance but have limited evidence N/A N/A

Training

8 Practice with simulation models before performing on real patients Strong Very good

9 Learning curves for skill acquisition vary Strong Very good

10 Supervise novice providers use of ultrasound guidance for lumbar puncture before allowing independent performance on 
patients

Strong Very good

Grayed out recommendations did not achieve consensus. 

Abbreviations: N/A, Statements without recommendations due to lack of agreement/uncertainty
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and Education Committee. All expert panel members were 
physicians or advanced practice providers with expertise in 
POCUS. Expert panel members were divided into working 
group members, external peer reviewers, and a methodolo-
gist. All Task Force members were required to disclose any po-
tential conflicts of interests (Appendix 2). The literature search 
was conducted in two independent phases. The first phase in-
cluded literature searches conducted by the six working group 
members themselves. Key clinical questions and draft recom-
mendations were then prepared. A systematic literature search 
was conducted by a medical librarian based on the findings 
of the initial literature search and draft recommendations. The 
Medline, Embase, CINAHL, and Cochrane medical databases 
were searched from 1975 to December 2015 initially. Google 
Scholar was also searched without limiters. Updated searches 
were conducted in November 2016, January 2018, and Octo-
ber 2018. The search strings are included in Appendix 3. All ar-
ticle abstracts were first screened for relevance by at least two 
members of the working group. Full-text versions of screened 
articles were reviewed, and articles on the use of ultrasound 
to guide LP were selected. In addition, the following article 
types were excluded: non-English language, nonhuman, age 
<18 years, meeting abstracts, meeting posters, narrative re-
views, case reports, letters, and editorials. Moreover, studies 
focusing on the use of ultrasound guidance for spinal nerve 
root injections, regional anesthesia, and assessment of lumbar 
spine anatomy alone were excluded. All relevant systematic re-
views, meta-analyses, randomized controlled trials, and obser-
vational studies of ultrasound-guided LP were screened and 
selected. Final article selection was based on working group 
consensus, and the selected literature was incorporated into 
the draft recommendations.

The Research and Development (RAND) Appropriateness 
Method that required panel judgment and consensus was 
used.21 The 27 voting members of the SHM POCUS Task Force 
reviewed and voted on the draft recommendations consider-
ing the following five transforming factors: (1) Problem priority 
and importance, (2) Level of quality of evidence, (3) Benefit/
harm balance, (4) Benefit/burden balance, and (5) Certainty/
concerns about PEAF (Preferences/Equity/Acceptability/Feasi-
bility). Panel members participated in two rounds of electronic 
voting using an internet-based electronic data collection tool 
(REDCap™) in February 2018 and April 2018 (Appendix 4). Vot-

ing on appropriateness was conducted using a 9-point Likert 
scale. The three zones of the 9-point Likert scale were inap-
propriate (1-3 points), uncertain (4-6 points), and appropriate 
(7-9 points). The degree of consensus was assessed using the 
RAND algorithm (Appendix 1 Figure, and Table 1). Establish-
ing a recommendation required at least 70% agreement that a 
recommendation was “appropriate.” A strong recommenda-
tion required 80% of the votes within one integer of the me-
dian, following the RAND rules. Disagreement was defined as 
>30% of panelists voting outside of the zone of the median.

Recommendations were classified as strong or weak/condi-
tional based on preset rules defining the panel’s level of con-
sensus, which determined the wording of each recommenda-
tion (Table 2). The revised consensus-based recommendations 
underwent internal and external reviews by POCUS experts 
from different subspecialties. The final review of this position 
statement was performed by members of the SHM POCUS 
Task Force, SHM Education Committee, and SHM Executive 
Committee. The SHM Executive Committee endorsed this po-
sition statement in June 2018 before submission to the Journal 
of Hospital Medicine.

RESULTS
Literature Search
A total of 4,389 references were pooled from four different 
sources: a search by a certified medical librarian in December 
2015 (3,212 citations) that was updated in November 2016 (380 
citations), January 2018 (282 citations), and October 2018 (274 
citations); working group members’ personal bibliographies 
and searches (31 citations); and a search focusing on ultra-
sound-guided LP training (210 citations). A total of 232 full-text 
articles were reviewed, and the final selection included 77 ar-
ticles that were abstracted into a data table and incorporated 
into the draft recommendations. Details of the literature search 
strategy are presented in Appendix 3.

RECOMMENDATIONS
Four domains (clinical outcomes, technique, training, and 
knowledge gaps) with 16 draft recommendations were generat-
ed based on a review of the literature. Selected references were 
abstracted and assigned to each draft recommendation. Ratio-
nales for each recommendation were drafted citing supporting 
evidence. After two rounds of panel voting, five recommenda-

TABLE 2. Degree of Consensus, Strength of Recommendation, and Wording

Degree of Consensus Strength of Recommendation Wording [Based on Voting]

Perfect consensus Strong Recommend – must/to be/will

Very good consensus Strong Recommend – should be/can

Good consensus Weak/Conditional Suggest – to do 

Some consensus Weak/Conditional Suggest – may do

No consensus
Disagreement

NO No recommendation was made regarding 
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tions did not achieve agreement based on the RAND rules, one 
recommendation was combined with another recommendation 
during peer review, and 10 statements received final approval. 
The degree of consensus based on the median score and the 
dispersion of voting around the median are shown in Appen-
dix 5. Nine statements were approved as strong recommenda-
tions, and one was approved as a conditional recommendation. 
Therefore, the final recommendation count was 10. The strength 
of the recommendation and degree of consensus for each rec-
ommendation are summarized in Table 1.

Terminology
LP is a procedure in which a spinal needle is introduced into 
the subarachnoid space for the purpose of collecting CSF for 
diagnostic evaluation and/or therapeutic relief.

Throughout this document, the phrases “ultrasound-guid-
ed” and “ultrasound guidance” refer to the use of ultrasound 
to mark a needle insertion site immediately before performing 
the procedure. This is also known as static ultrasound guid-
ance. Real-time or dynamic ultrasound guidance refers to di-
rect visualization of the needle tip as it traverses through the 
skin and soft tissues to reach the ligamentum flavum. Any ref-
erence to real-time ultrasound guidance is explicitly stated.

Clinical outcomes
1) When ultrasound equipment is available, along with provid-
ers who are appropriately trained to use it, we recommend 
that ultrasound guidance should be used for site selection 
of LPs to reduce the number of needle insertion attempts 
and needle redirections and increase the overall procedure 
success rates, especially in patients who are obese or have 
difficult-to-palpate landmarks.

Rationale. LPs have historically been performed by selecting 
a needle insertion site based on palpation of anatomical land-
marks. However, an estimated 30% of patients requiring LP in 
emergency departments have lumbar spine landmarks that 
are difficult to palpate, most commonly due to obesity.13 Fur-
thermore, lumbar puncture performed based on palpation of 
landmarks alone has been reported to fail in 28% of patients.14 

Ultrasound can be used at the bedside to elucidate the 
lumbar spine anatomy to guide performance of LP or epidur-
al catheterization. Since the early 2000s, randomized studies 
comparing the use of ultrasound guidance (ultrasound-guid-
ed) versus anatomical landmarks (landmark-guided) to map 
the lumbar spine for epidural catheterization have emerged. It 
is important to recognize that the exact same ultrasound tech-
nique is used for site marking of LP, epidural catheterization, 
and spinal anesthesia—the key difference is how deep the 
needle tip is inserted. Therefore, data from these three ultra-
sound-guided procedures are often pooled. Currently, at least 
33 randomized controlled studies comparing ultrasound-guid-
ed vs landmark-guided site selection for LP, epidural catheter-
ization, or spinal anesthesia have been published.22-49 We pres-
ent three meta-analyses below that pooled data primarily from 
randomized controlled studies comparing ultrasound-guided 

vs landmark-guided site selection for LP or spinal anesthesia.
In 2013, Shaikh et al. published the first meta-analysis with 

14 randomized controlled studies comparing ultrasound-guid-
ed vs landmark-guided site selection for LP (n = 5) or epidural 
catheterization (n = 9). The pooled data showed that use of 
ultrasound guidance decreased the proportion of failed pro-
cedures (risk ratio 0.21, 95% CI 0.10-0.43) with an absolute risk 
reduction of 6.3% (95% CI 4.1%-8.4%) and a number needed 
to treat of 16 (95% CI 12-25) to prevent one failed procedure. 
In addition, the use of ultrasound reduced the mean number 
of attempts by 0.44 (95% CI 0.24-0.64) and reduced the mean 
number of needle redirections by 1.00 (95% CI 0.75-1.24). The 
reduction in risk of a failed procedure was similar for LPs (risk 
ratio 0.19 [95% CI 0.07-0.56]) and epidural catheterizations (risk 
ratio 0.23 [95% CI 0.09-0.60]).16

A similar meta-analysis published by Perlas et al. in 2016 in-
cluded a total of 31 studies, both randomized controlled and 
cohort studies, evaluating the use of ultrasound guidance for 
LP, spinal anesthesia, and epidural catheterization.50 The goal 
of this systematic review and meta-analysis was to establish 
clinical practice recommendations. The authors concluded (1) 
the data consistently suggest that ultrasound is more accurate 
than palpation for lumbar interspace identification, (2) ultra-
sound allows accurate measurement of the needle insertion 
depth to reach the epidural space with a mean difference of <3 
mm compared with the actual needle insertion depth, and (3) 
ultrasound increases the efficacy of lumbar epidural or spinal 
anesthesia by decreasing the mean number of needle passes 
for success by 0.75 (95% CI 0.44-1.07) and reducing the risk of 
a failed procedure (risk ratio 0.51 [95% CI 0.32-0.80]), both in 
patients with normal surface anatomy and in those with techni-
cally difficult surface anatomy due to obesity, scoliosis, or pre-
vious spine surgery.

Compared to the two earlier meta-analyses that included 
studies of both LP and spinal anesthesia procedures, the me-
ta-analysis conducted by Gottlieb et al. in 2018 pooled data 
from 12 randomized controlled studies of ultrasound guidance 
for LPs only. For the primary outcome, pooled data from both 
adult and pediatric studies demonstrated higher procedural 
success rates with ultrasound-guided vs landmark-guided LPs 
(90% vs 81%) with an odds ratio of 2.1 (95% CI 0.66-7.44) in 
favor of ultrasound; however, there were no statistically signifi-
cant differences when the adult and pediatric subgroups were 
analyzed separately, probably due to underpowering. For the 
secondary outcomes, data from the adult subgroup showed 
that use of ultrasound guidance was associated with fewer 
traumatic LPs (OR 0.28, 95% CI 0.14-0.59), shorter time to pro-
cedural success (adjusted mean difference –3.03 minutes, 95% 
CI –3.54 to –2.52), fewer number of needle passes (adjusted 
mean difference –0.81 passes, 95% CI –1.57 to –0.05), and low-
er patient pain scores (adjusted mean difference –2.53, 95% CI 
–3.89 to –1.17).

At least 12 randomized controlled studies have been pub-
lished comparing the use of ultrasound guidance vs landmarks 
for the performance of LP or spinal anesthesia in adult patients, 
which were not included in the abovementioned meta-analy-
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ses. These individual studies demonstrated similar benefits 
of using ultrasound guidance: reduced needle insertion at-
tempts, reduced needle redirections, and increased overall 
procedural success rates.17,31,37,40,41,43-49 

It is important to recognize that four randomized con-
trolled studies did not demonstrate any benefits of ultrasound 
guidance on the number of attempts or procedural success 
rates,23,33,41,51 and three of these studies were included in the 
abovementioned meta-analyses.23,33,51 Limitations of these 
negative studies include potential selection bias, inadequate 
sample sizes, and varying levels of operator skills in proce-
dures, ultrasound guidance, or both. One study included 
emergency medicine residents as operators with varying de-
grees of ultrasound skills, and more importantly, patient en-
rollment occurred by convenience sampling, which may have 
introduced selection bias. Furthermore, most of the patients 
were not obese (median BMI of 27 kg/m2), and it is unclear why 
10 years lapsed from data collection until publication.33 Anoth-
er study with three experienced anesthesiologists as operators 
performing spinal anesthesia enrolled only patients who were 
not obese (mean BMI of 29 kg/m2) and had easily palpable 
bony landmarks—two patient characteristics associated with 
the least benefit of using ultrasound guidance in other stud-
ies.23 Another negative study had one experienced anesthesi-
ologist marking obstetric patients with ultrasound, but junior 
residents performing the actual procedure in the absence of 
the anesthesiologist who had marked the patient.41 

In general, the greatest benefit of using ultrasound guidance 
for LP has been demonstrated in obese patients.24,32,34,35,52,53 
Benefits have been shown in specific obese patient popula-
tions, including obstetric,31,54,55 orthopedic,24,56,57 and emergen-
cy department patients.30

By increasing the procedural success rates with the use of ul-
trasound at the bedside, fewer patients may be referred to in-
terventional radiology for fluoroscopic-guided LP, decreasing 
the patient exposure to ionizing radiation. A randomized study 
(n = 112) that compared site marking with ultrasound guidance 
versus fluoroscopic guidance for epidural steroid injections 
found the two techniques to be equivalent with respect to 
mean procedure time, number of needle insertion attempts, 
or needle passes.58 Another randomized study found that the 
performance time of ultrasound guidance was two minutes 
shorter (P < .05) than fluoroscopic guidance.59 

Techniques
2) We recommend that ultrasound should be used to more 
accurately identify the lumbar spine level than physical exam-
ination in both obese and nonobese patients.

Rationale. Traditionally, an imaginary line connecting the iliac 
crests (intercristal line, Tuffier’s line, or Jacoby’s line) was con-
sidered to identify the L4 vertebra or the L4-L5 interspinous 
space in the midline; however, studies have revealed this tra-
ditional landmark to be much less accurate than previously 
thought. In general, palpating the iliac crests to mark the in-
tercristal line identifies an interspinous space that is one space 

cephalad (ie, the L2-L3 interspinous space) but can range from 
L1-L2 to L4-L5.46,60-64 If an LP is inadvertently performed in the 
L1-L2 interspinous space, the risk of spinal cord injury is higher 
than that when performed in a more distal interspinous space.

A study by Margarido et al. with 45 patients with a mean BMI 
of 30 kg/m2 found that the intercristal line was located above 
the L4-L5 interspinous space in 100% of patients. More impor-
tantly, the intercristal line was above L2-L3 in 36% of patients 
and above L1-L2 in 4% of patients. It is important to note that 
patients with scoliosis or previous spine surgery were excluded 
from this study, and all examinations were performed by two 
experienced anesthesiologists with patients in a sitting posi-
tion—all factors that would favor accurate palpation and mark-
ing of the iliac crests.60 

In a study of nonobese patients (mean BMI 28 kg/m2) un-
dergoing spinal anesthesia, Duniec et al. compared the lum-
bar level identified by palpation versus ultrasound and found 
discordance between the two techniques in 36% of patients; 
18% were one space too cephalad, 16% were one space too 
caudal, and 2% were off by two interspinous spaces.61 Another 
study found discordance in 64% of patients (mean BMI 28 kg/
m2) when comparing the interspinous level where spinal an-
esthesia had been performed by palpation versus a post-pro-
cedural ultrasound examination. This study revealed that the 
interspinous space was more cephalad in 50% of patients with 
6% of punctures performed in the L1-L2 interspace.62 A simi-
lar study compared the accuracy of palpation vs ultrasound to 
identify the L3-L4 interspinous space in obese (mean BMI 34 
kg/m2) versus nonobese (mean BMI 27 kg/m2) patients. This 
study found marking a space above L3-L4 in 51% of obese and 
40% of nonobese patients and marking of the L1-L2 interspace 
in 7% of obese and 4% of nonobese patients.64 

A study comparing palpation vs ultrasound found that 68% 
of obese patients with a BMI of >30 kg/m2 had difficult-to-pal-
pate lumbar spine landmarks, but with the use of ultrasound, 
landmarks were identified in 76% of all patients, including 
obese and nonobese, with difficult-to-palpate landmarks.65 

3) We suggest using ultrasound for selecting and marking a 
needle insertion site just before performing LPs in either a 
lateral decubitus or sitting position. The patient should re-
main in the same position after marking the needle insertion 
site.

Rationale. Ultrasound mapping of the lumbar spine can be 
performed in either a lateral decubitus or sitting position. 
Selecting and marking a needle insertion site should be per-
formed at the bedside just before performing the procedure. 
The patient must remain in the same position in the interim 
between marking and inserting the needle, as a slight change 
in position can alter the needle trajectory, lowering the LP suc-
cess rate. Although performing LPs in a lateral decubitus po-
sition has the advantage of accurately measuring the opening 
pressure, misalignment of the shoulder and pelvic girdles and 
bowing of the bed in a lateral decubitus position may lower LP 
success rates. 
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One randomized study comparing ultrasound-guided spinal 
anesthesia in a lateral decubitus versus sitting position found 
no difference in the number of needle insertion attempts or 
measurement of the skin-dura distance; however, the needle 
insertion depth was 0.73 cm greater in a lateral decubitus vs 
sitting position (P = .002).66 Procedural success rates of LP with 
ultrasound guidance have not been directly compared in a sit-
ting versus lateral decubitus position, although the overall pro-
cedural success rates were higher in one study that allowed the 
operator to choose either sitting or lateral decubitus position 
when ultrasound was used.32

4) We recommend that a low-frequency transducer, prefera-
bly a curvilinear array transducer, should be used to evaluate 
the lumbar spine and mark a needle insertion site in most pa-
tients. A high-frequency linear array transducer may be used 
in nonobese patients.

Rationale. Low-frequency transducers emit sound waves that 
penetrate deep tissues, allowing visualization of bones and lig-
aments of the lumbar spine. A high-frequency linear transduc-
er offers better resolution but shallower penetration to approx-
imately 6-9 cm, limiting its use for site marking in overweight 
and obese patients. In obese patients, the ligamentum flavum 
is often deeper than 6 cm, which requires a low-frequency 
transducer to be visualized.

Most of the randomized controlled studies demonstrating 
benefits of using ultrasound guidance compared with land-
mark guidance for performance of LP, epidural anesthesia, 
or spinal anesthesia have used a low-frequency, curvilinear 
transducer.22,24,26-28,31,34-36,39,43-45,67 Two randomized controlled tri-
als used a high-frequency linear transducer for site marking of 
lumbar procedures.30,32,37 Using a high-frequency linear trans-
ducer has been described in real-time, ultrasound-guided LPs, 
the advantage being better needle visualization with a linear 
transducer.29 Detection of blood vessels by color flow Doppler 
may be another advantage of using a high-frequency linear 
transducer, although a study by Grau et al. showed that use of 
color flow Doppler with a low-frequency curvilinear transducer 
permitted visualization of interspinous vessels as small as 0.5 
mm in size.68 

5) We recommend that ultrasound should be used to map the 
lumbar spine, starting at the level of the sacrum and sliding 
the transducer cephalad, sequentially identifying the lumbar 
spine interspaces.

Rationale. Although no studies have directly compared differ-
ent ultrasound scanning protocols to map the lumbar spine, 
starting at the level of the sacrum and sliding the transduc-
er cephalad to sequentially identify the lumbar interspinous 
spaces is the most commonly described technique in studies 
demonstrating improved clinical outcomes with the use of ul-
trasound.24,31,34,37,39,40,45,56,57,67 Because the sacrum can be easily 
recognized, identifying it first is most beneficial in patients with 
few or no palpable landmarks.

All five lumbar spinous processes and interspinous spaces can 
be mapped from the sacrum using either a midline or a para-
median approach, and the widest interspinous space can be 
selected. In a midline approach, either a transverse or a longitu-
dinal view is obtained. The transducer is centered on the sacrum 
and slid cephalad from L5 to L1 to identify each spinous process 
and interspinous space. In a paramedian approach, longitudinal 
paramedian views are obtained from the L5–sacrum interspace 
to the L1–L2 interspace, and each interspinous space is identi-
fied as the transducer is slid cephalad. Both these approaches 
are effective for mapping the lumbar spine. Whether the entire 
lumbar spine is mapped, and whether a midline or a paramedian 
approach is utilized, will depend on the operator’s preference.

6) We recommend that ultrasound should be used in a trans-
verse plane to mark the midline of the lumbar spine and a 
longitudinal plane to mark the interspinous spaces. The in-
tersection of these two lines marks the needle insertion site.

Rationale. The most common technique described in compar-
ative studies of ultrasound vs landmarks includes visualization 
of the lumbar spine in two planes, a transverse plane to identify 
the midline and a longitudinal plane to identify the interspi-
nous spaces. The majority of randomized controlled studies 
that demonstrated a reduction in the number of needle inser-
tion attempts and an increase in the procedural success rates 
have used this technique (see Clinical Outcomes).22,24,28,32,35-37,43,44 
Marking the midline and interspinous space(s) for LP may be 
performed in any order, starting with either the transverse or 
longitudinal plane first.

The midline of the spine is marked by placing the transducer 
in a transverse plane over the lumbar spine, centering over the 
spinous processes that have a distinct hyperechoic tip and a 
prominent acoustic shadow deep to the bone, and drawing a 
line perpendicular to the center of the transducer delineating 
the midline. The midline should be marked over a minimum of 
two or three spinous processes.

To identify the interspinous spaces, the transducer is aligned 
longitudinally over the midline. The transducer is slid along 
the midline to identify the widest interspinous space. Once 
the transducer is centered over the widest interspinous space, 
a line perpendicular to the center of the transducer is drawn 
to mark the interspinous space. The intersection of the lines 
marking the spinal midline and the selected interspinous 
space identifies the needle entry point.

To visualize the ligamentum flavum from a paramedian view, 
the transducer is oriented longitudinally over the midline, slid 
approximately 1 cm laterally, and tilted approximately 15 de-
grees aiming the ultrasound beam toward the midline. The 
skin–ligamentum flavum distance is most reliably measured 
from a paramedian view. Alternatively, in some patients, the 
ligamentum flavum may be visualized in the midline and the 
depth can be measured.

7) We recommend that ultrasound should be used during a 
preprocedural evaluation to measure the distance from the 
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skin surface to the ligamentum flavum from a longitudinal 
paramedian view to estimate the needle insertion depth and 
ensure that a spinal needle of adequate length is used.

Rationale. The distance from the skin to the ligamentum flavum 
can be measured using ultrasound during preprocedural planning. 
Knowing the depth to the ligamentum flavum preprocedurally al-
lows the operator to procure a spinal needle of adequate length, 
anticipate the insertion depth before CSF can be obtained, deter-
mine the depth to which a local anesthetic will need to be inject-
ed, and decide whether the anticipated difficulty of the procedure 
warrants referral to or consultation with another specialist.

The skin–ligamentum flavum distance can be measured 
from a transverse midline view or a longitudinal paramedian 
view. A longitudinal paramedian view provides an unobstruct-
ed view of the ligamentum flavum due to less shadowing from 
bony structures compared with a midline view. Several studies 
have demonstrated a strong correlation between the skin–lig-
amentum flavum distance measured by ultrasound and the 
actual needle insertion depth in both midline and paramedian 
views.28,34,36,53,54,57,69,70

A meta-analysis that included 13 comparative studies eval-
uating the correlation between ultrasound-measured depth 
and actual needle insertion depth to reach the epidural or 
intrathecal space consistently demonstrated a strong correla-
tion between the measured and actual depth.50 A few studies 
have reported near-perfect Pearson correlation coefficients of 
0.98.55,71,72 The pooled correlation was 0.91 (95% CI 0.87-0.94). 
All studies measured the depth from the skin to the ventral 
side of the ligamentum flavum or the intrathecal space from 
either a longitudinal paramedian view (n = 4) or a transverse 
midline view (n = 9). Eight of the more recent studies evaluat-
ed the accuracy of the ultrasound measurements and found 
the depth measurements by ultrasound to be accurate within 
1-13 mm of the actual needle insertion depth, with seven of the 
eight studies reporting a mean difference of ≤3 mm.50

Measurement of the distance between the skin and the liga-
mentum flavum generally underestimates the needle insertion 
depth. One study reported that measurement of the skin–liga-
mentum flavum distance underestimates the needle insertion 
depth by 7.6 mm to obtain CSF, whereas measurement of the 
skin–posterior longitudinal ligament distance overestimates 
the needle insertion depth by 2.5 mm.57 A well-accepted con-
tributor to underestimation of the depth measurements using 
ultrasound is compression of the skin and soft tissues by the 
transducer, and therefore, pressure on the skin must be re-
leased before freezing an image and measuring the depth to 
the subarachnoid space.

Training
8) We recommend that novices should undergo simula-
tion-based training, where available, before attempting ultra-
sound-guided LPs on actual patients.

Rationale. Similar to training for other bedside procedures, 
dedicated training sessions, including didactics, supervised 

practice on patients, and simulation-based practice, should 
be considered when teaching novices to perform ultra-
sound-guided LP. Simulation-based training facilitates acqui-
sition of knowledge and skills to perform invasive bedside 
procedures, including LP.73 Simulation-based training has been 
commonly incorporated into procedure training for trainees 
using an immersive experience, such as a “boot camp,”74-77 
or a standardized curriculum,78,79 and has demonstrated im-
provements in post-course procedural knowledge, technical 
skills, and operator confidence. Two of these studies included 
training in the use of ultrasound guidance for LP. These studies 
showed that simulation-based practice improved skill acqui-
sition and confidence.80,81 Simulation using novel computer 
software may improve skill acquisition in the use of ultrasound 
guidance for LP.82 

9) We recommend that training in ultrasound-guided LPs 
should be adapted based on prior ultrasound experience, as 
learning curves will vary.

Rationale. The learning curve to achieve competency in the 
use of ultrasound guidance for LP has not been well studied. 
The rate of attaining competency in identifying lumbar spine 
structures using ultrasound will vary by provider based on pri-
or skills in ultrasound-guided procedures.83 Thus, providers 
with prior ultrasound experience may require less training 
than those without such experience to achieve competency. 
However, extensive experience in performing landmark-guid-
ed LPs does not necessarily translate into rapid acquisition of 
skills to perform the procedure with ultrasound guidance. A 
study of practicing anesthesiologists with no prior ultrasound 
experience demonstrated that 20 supervised trials of ultra-
sound-guided spinal anesthesia were insufficient to achieve 
competency.84 Although minimums may be a necessary step 
to gain competence, using them as a sole means to define 
competence does not account for variable learning curves.12 
Based on a national survey of 21 hospitalist procedure experts, 
the mean current vs suggested minimums for initial and on-
going hospital privileging for LPs were 1.8 vs 6.9 and 2.2 vs 4.6 
annually in one report.85 

A fundamental question that needs to be answered is how 
to define competency in the use of ultrasound guidance for 
LP, including the specific skills and knowledge that must be 
mastered. At a minimum, providers must be able to identify 
lumbar spinous processes and distinguish them from the sa-
crum, identify the lumbar interspinous spaces and their corre-
sponding levels, and estimate the depth from the skin to the 
ligamentum flavum from the midline and paramedian planes. 
Novice operators may benefit from practicing lumbar spine 
mapping of nonobese patients using a high-frequency linear 
transducer that generates high-resolution images and facili-
tates recognition of lumbar spine structures.

10) We recommend that novice providers should be super-
vised when performing ultrasound-guided LPs before per-
forming the procedure independently on patients.
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Rationale: Demonstration of competency in the use of ultra-
sound to identify lumbar spine anatomy should be achieved 
before routinely performing the procedure independently on 
patients.18 All providers will require a variable period of su-
pervised practice to demonstrate the appropriate technique, 
followed by a period of unsupervised practice before compe-
tency is achieved. Supervised practice with guidance and feed-
back has been shown to significantly improve providers’ ability 
to delineate lumbar spine anatomy.86 

KNOWLEDGE GAPS
The process of producing these guidelines revealed areas of 
uncertainty and important gaps in the literature regarding the 
use of ultrasound guidance for LP.

First, it is unclear whether the use of ultrasound guidance for 
LP reduces postprocedural back pain and whether it improves 
patient satisfaction. Several studies have evaluated postpro-
cedural back pain28,30,32,33,52 and patient satisfaction28,29,33,51 with 
the use of ultrasound guidance, but these studies have found 
inconsistent results. Some of these results were probably due 
to insufficient statistical power or confounding variables. Fur-
thermore, benefits have been demonstrated in certain sub-
groups, such as overweight patients or those with anatomical 
abnormalities, as was found in two studies.52,87 Use of ultra-
sound guidance for spinal anesthesia has been shown to re-
duce postprocedural headache28 and improve patient satisfac-
tion51, although similar benefit has not been demonstrated in 
patients undergoing LP. 

Second, the effect of using ultrasound guidance on the fre-
quency of traumatic LPs is an area of uncertainty. A “traumatic 
tap” is defined as an inadvertent puncture of an epidural vein 
during passage of the spinal needle through the dura. It re-
mains difficult to discern in these studies whether red blood 
cells detected in the CSF resulted from puncture of an epidural 
vein or from needle trauma of the skin and soft tissues. Despite 
this uncertainty, at least seven randomized controlled studies 
have assessed the effect of ultrasound guidance on traumatic 
LPs. The meta-analysis by Shaikh et al. included five random-
ized controlled studies that assessed the effect of ultrasound 
guidance on the reporting of traumatic taps. The study found 
a reduced risk of traumatic taps (risk ratio 0.27 [95% CI 0.11-
0.67]), an absolute risk reduction of 5.9% (95% CI 2.3%-9.5%), 
and a number needed to treat of 17 (95% CI 11-44) to pre-
vent one traumatic tap.16 Similarly, the meta-analysis by Gottli-
eb et al. showed a lower risk of traumatic taps among adults 
undergoing LP with ultrasound guidance in five randomized 
controlled studies with an odds ratio of 0.28 (95% CI 0.14-0.59). 
The meta-analysis by Gottlieb et al. included two adult studies 
that were not included by Shaikh et al. 

Third, several important questions about the technique of 
ultrasound-guided LP remain unanswered. In addition to the 
static technique, a dynamic technique with real-time needle 
tracking has been described to perform ultrasound-guided LP, 
epidural catheterization, and spinal anesthesia. A pilot study 
by Grau et al. found that ultrasound used either statically or 
dynamically had fewer insertion attempts and needle redirec-

tions than use of landmarks alone.29 Three other pilot studies 
showed successful spinal anesthesia in almost all patients88-90 
and one large study demonstrated successful spinal anesthe-
sia with real-time ultrasound guidance in 97 of 100 patients 
with a median of three needle passes.91 Furthermore, a few in-
dustry-sponsored studies with small numbers of patients have 
described the use of novel needle tracking systems that facil-
itate needle visualization during real-time ultrasound-guided 
LP.92,93 However, to our knowledge, no comparative studies of 
static versus dynamic guidance using novel needle tracking 
systems in human subjects have been published, and any po-
tential role for these novel needle tracking systems has not yet 
been defined.

Finally, the effects of using ultrasound guidance on clinical 
decision-making, timeliness, and cost-effectiveness of LP have 
not yet been explored but could have important clinical prac-
tice implications.

CONCLUSION
Randomized controlled trials have demonstrated that using 
ultrasound guidance for LPs can reduce the number of needle 
insertion attempts and needle redirections and increase the 
overall procedural success rates. Ultrasound can more accu-
rately identify the lumbar spine level than physical examination 
in both obese and nonobese patients, although the greatest 
benefit of using ultrasound guidance for LPs has been shown 
in obese patients.

Ultrasound permits assessment of the interspinous space 
width and measurement of the ligamentum flavum depth to 
select an optimal needle insertion site and adequate length 
spinal needle. Although the use of real-time ultrasound guid-
ance has been described, the use of static ultrasound guid-
ance for LP site marking remains the standard technique.
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A larms from bedside continuous physiologic moni-
tors (CPMs) occur frequently in children’s hospitals 
and can lead to harm. Recent studies conducted 
in children’s hospitals have identified alarm rates of 

up to 152 alarms per patient per day outside of the intensive 
care unit,1-3 with as few as 1% of alarms being considered clin-
ically important.4 Excessive alarms have been linked to alarm 
fatigue, when providers become desensitized to and may 
miss alarms indicating impending patient deterioration. Alarm 
fatigue has been identified by national patient safety organi-
zations as a patient safety concern given the risk of patient 
harm.5-7 Despite these concerns, CPMs are routinely used: up 
to 48% of pediatric patients in nonintensive care units at chil-
dren’s hospitals are monitored.2

Although the low number of alarms that receive responses 
has been well-described,8,9 the reasons why clinicians do or 
do not respond to alarms are unclear. A study conducted in 

an adult perioperative unit noted prolonged nurse response 
times for patients with high alarm rates.10 A second study 
conducted in the pediatric inpatient setting demonstrated 
a dose-response effect and noted progressively prolonged 
nurse response times with increased rates of nonactionable 
alarms.4,11 Findings from another study suggested that under-
lying factors are highly complex and may be a result of exces-
sive alarms, clinician characteristics, and working conditions 
(eg, workload and unit noise level).12 Evidence also suggests 
that humans have difficulty distinguishing the importance of 
alarms in situations where multiple alarm tones are used, a 
common scenario in hospitals.13,14 Understanding the factors 
that contribute to clinicians responding or not responding to 
CPM alarms will be crucial for addressing this serious patient 
safety issue. 

An enhanced understanding of why nurses respond to 
alarms in daily practice will inform intervention development 
and improvement work. In the long term, this information could 
help improve systems for monitoring pediatric inpatients that 
are less prone to issues with alarm fatigue. The objective of 
this qualitative study, which employed structured observation, 
was to describe how bedside nurses think about and act upon 
bedside monitor alarms in a general pediatric inpatient unit.
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BACKGROUND: Hospitalized children generate up to 152 
alarms per patient per day outside of the intensive care 
unit. In that setting, as few as 1% of alarms are clinically 
important. How nurses make decisions about responding 
to alarms, given an alarm’s low specificity for detecting 
clinical deterioration, remains unclear.

OBJECTIVE: Our objective was to describe how bedside 
nurses think about and act upon monitor alarms for 
hospitalized children.

DESIGN, SETTING, PARTICIPANTS: This was a qualitative 
study that involved the direct observation of nurses working 
on a general pediatric unit at a large children’s hospital.

MEASUREMENTS: We used a structured tool that 
included predetermined categories to assess nurse 
responses to monitor alarms. Data on alarm frequency and 
type were pulled from bedside monitors. 

RESULTS: We conducted 61.3 patient-hours of 
observation with nine nurses, in which we documented 
207 nurse responses to patient alarms. For 67% of 
alarms heard outside of the room, the nurse decided 
not to respond without further assessment. Nurses most 
commonly cited reassuring clinical context (eg, medical 
team in room), as the rationale for alarm nonresponse. The 
nurse deemed clinical intervention necessary in only 14 
(7%) of the observed responses. 

CONCLUSION: Nurses rely on clinical and contextual 
details to determine how to respond to alarms. Few of 
the alarm responses in our study resulted in a clinical 
intervention. These findings suggest that multiple system-
level and educational interventions may be necessary to 
improve the efficacy and safety of continuous monitoring. 
Journal of Hospital Medicine 2019;14:602-606. © 2019 
Society of Hospital Medicine
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METHODS
Study Design and Setting
This prospective observational study took place on a 48-bed 
hospital medicine unit at a large, freestanding children’s hos-
pital with >650 beds and >19,000 annual admissions. General 
Electric (Little Chalfont, United Kingdom) physiologic monitors 
(models Dash 3000, 4000, and 5000) were used at the time of 
the study, and nurses could be notified of monitor alarms in 
four ways: First, an in-room auditory alarm sounds. Second, a 
light positioned above the door outside of each patient room 
blinks for alarms that are at a “warning” or “critical level” (eg 
ventricular tachycardia or low oxygen saturation). Third, audi-
ble alarms occur at the unit’s central monitoring station. Lastly, 
another staff member can notify the patient’s nurse via in-per-
son conversion or secure smart phone communication. On the 
study unit, CPMs are initiated and discontinued through a phy-
sician order.

This study was reviewed and approved by the hospital’s in-
stitutional review board.

Study Population
We used a purposive recruitment strategy to enroll bedside 

nurses working on general hospital medicine units, stratified 
to ensure varying levels of experience and primary shifts (eg, 
day vs night). We planned to conduct approximately two ob-
servations with each participating nurse and to continue col-
lecting data until we could no longer identify new insights in 
terms of responses to alarms (ie, thematic saturation15). Ob-
servations were targeted to cover times of day that coincided 
with increased rates of distraction. These times included just 
prior to and after the morning and evening change of shifts 
(7:00 am and 7:00 pm), during morning rounds (8:00 am-12:00 pm), 
and heavy admission times (12:00 pm-10:00 pm). After written 
informed consent, a nurse was eligible for observation during 
his/her shift if he/she was caring for at least one monitored 
patient. Enrolled nurses were made aware of the general study 
topic but were blinded to the study team’s hypotheses.

Data Sources
Prior to data collection, the research team, which consisted of 
physicians, bedside nurses, research coordinators, and a hu-
man factors expert, created a system for categorizing alarm 
responses. Categories for observed responses were based on 
the location and corresponding action taken. Initial categories 

FIG. Nurse-Verbalized Responses to Alarms.

Total Nurse-Verbalized Alarm Responses

n = 207

Nurse located outside patient room at time of alarm

n = 45 (21.7%)

Nurse determined 
alarm warranted  
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n = 5 (33.3%)

Nurse stated alarm 
did not warrant 

additional  
assessment

n = 10 (66.7%)

Reasons stated:

Child is active

n = 3 (30%)

Patient has had  
high number of  

false alarms

n = 3 (30%)

A provider is  
currently with  

the patient

n = 2 (20%)

Child is agitated

n = 2 (20%)

Reasons stated:

Not concerned due 
to other reassuring 

clinical factors 
(eg, patient recently 
assessed, medical 

team preparing to go 
into patient room)

n = 27 (90%)

Parent present  
in room

n = 3 (10%)

Responses:

Address an issue with 
the bedside monitor 
(eg, replace monitor 

lead)

n = 3 (60%)

Address a  
clinical issue  
(eg, suction,  

increase supplemental 
oxygen)

n = 1 (20%)

Address patient’s 
comfort  

(eg, reposition)

n = 1 (20%)

Nurse not clinically 
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n = 75 (52.8%)

Nurse determined alarm 
was caused by a  
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n = 67 (47.2%)
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assessment

n = 30 (66.7%)
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clinical issue  
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n = 13 (65%)

Address issue with 
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n = 7 (35%)
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n = 2 (2.7%)
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bedside monitor  

(eg, changing pulse  
oximetry probe position)
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Providing a clinical  
intervention 

(eg, suctioning)

n = 24 (35.8%)
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patient’s comfort 

(eg, changing diaper,  
repositioning)

n = 17 (25.4%)

Nurse located inside patient room at time of alarm

n = 162 (78.3%)

Nurse went to room to assess

n = 15 (33.3%)

Nurse stated alarm did not warrant assessment

n = 142 (87.7%)
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were developed a priori from existing literature and expand-
ed through input from the multidisciplinary study team, then 
vetted with bedside staff, and finally pilot tested through >4 
hours of observations, thus producing the final categories. 
These categories were entered into a work-sampling program 
(WorkStudy by Quetech Ltd., Waterloo, Ontario, Canada) to 
facilitate quick data recording during observations.

The hospital uses a central alarm collection software (Bed-
MasterEx by Anandic Medical Systems, Feuerthalen, Switzer-
land), which permitted the collection of date, time, trigger (eg, 
high heart rate), and level (eg, crisis, warning) of the generated 
CPM alarms. Alarms collected are based on thresholds preset 
at the bedside monitor. The central collection software does 
not differentiate between accurate (eg, correctly representing 
the physiologic state of the patient) and inaccurate alarms.

Observation Procedure
At the time of observation, nurse demographic information 
(eg, primary shift worked and years working as a nurse) was 
obtained. A brief preobservation questionnaire was adminis-
tered to collect patient information (eg, age and diagnosis) 
and the nurses’ perspectives on the necessity of monitors for 
each monitored patient in his/her care. 

The observer shadowed the nurse for a two-hour block of 
his/her shift. During this time, nurses were instructed to “think 
aloud” as they responded to alarms (eg, “I notice the oxygen 
saturation monitor alarming off, but the probe has fallen off”). 
A trained observer (AML or KMT) recorded responses verbal-
ized by the nurse and his/her reaction by selecting the appro-
priate category using the work-sampling software. Data were 
also collected on the vital sign associated with the alarm (eg, 
heart rate). Moreover, the observer kept written notes to pro-
vide context for electronically recorded data. Alarms that were 
not verbalized by the nurse were not counted. Similarly, alarms 
that were noted outside of the room by the nurse were not 
classified by vital sign unless the nurse confirmed with the bed-
side monitor. Observers did not adjudicate the accuracy of the 
alarms. The session was stopped if monitors were discontin-
ued during the observation period. Alarm data generated by 
the bedside monitor were pulled for each patient room after 
observations were completed. 

Analysis
Descriptive statistics were used to assess the percentage of 
each nurse response category and each alarm type (eg, heart 
rate and respiratory rate). The observed alarm rate was cal-
culated by taking the total number of observed alarms (ie, 
alarms noted by the nurse) divided by the total number of 
patient-hours observed. The monitor-generated alarm rate 
was calculated by taking the total number of alarms from the 
bedside-alarm generated data divided by the number of pa-
tient-hours observed. 

Electronically recorded observations using the work-sam-
pling program were cross-referenced with hand-written field 
notes to assess for any discrepancies or identify relevant 
events not captured by the program. Three study team mem-

bers (AML, KMT, and ACS) reviewed each observation inde-
pendently and compared field notes to ensure accurate cat-
egorization. Discrepancies were referred to the larger study 
group in cases of uncertainty.

RESULTS
Nine nurses had monitored patients during the available obser-
vations and participated in 19 observation sessions, which in-
cluded 35 monitored patients for a total of 61.3 patient-hours 
of observation. Nurses were observed for a median of two 
times each (range 1-4). The median number of monitored pa-
tients during a single observation session was two (range 1-3). 
Observed nurses were female with a median of eight years of 
experience (range 0.5-26 years). Patients represented a broad 
range of age categories and were hospitalized with a variety of 
diagnoses (Table). Nurses, when queried at the start of the ob-
servation, felt that monitors were necessary for 29 (82.9%) of the 
observed patients given either patient condition or unit policy.

A total of 207 observed nurse responses to alarms occurred 
during the study period for a rate of 3.4 responses per patient 
per hour. Of the total number of responses, 45 (21.7%) were 
noted outside of a patient room, and in 15 (33.3%) the nurse 
chose to go to the room. The other 162 were recorded when 
the nurse was present in the room when the alarm activated. Of 
the 177 in-person nurse responses, 50 were related to a pulse 
oximetry alarm, 66 were related to a heart rate alarm, and 61 
were related to a respiratory rate alarm. The most common 

TABLE. Patient Characteristics

Characteristics (n = 35)

Agea, n (%)

   Under 2 years

   2 years to 6 years

   Greater than 7 years

13 (38.2)

10 (29.4)

11 (32.4)

Female, n (%) 17 (48.6)

Diagnosis category, n (%)

   Asthma

   Bronchiolitis 

   BRUE

   High risk therapy

   Ingestion

   Other

   Other infectious

   Other respiratory

   Pneumonia

   Postoperative

   Sepsis

2 (5.7)

4 (11.4)

3 (8.6)

2 (5.7)

1 (2.9)

4 (11.4)

2 (5.7)

9 (25.7)

6 (17.1)

1 (2.9)

1 (2.9)

Family present in room, n (%) 25 (71.4)

RN perspective on need for monitors, n (%) 29 (82.9)

an = 34

Abbreviations: BRUE, brief resolved unexplained event; RN, registered nurse.
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observed in-person response to an alarm involved the nurse 
judging that no intervention was necessary (n = 152, 73.1%). 
Only 14 (7% of total responses) observed in-person responses 
involved a clinical intervention, such as suctioning or titrating 
supplemental oxygen. Findings are summarized in the Figure 
and describe nurse-verbalized reasons to further assess (or 
not) and then whether the nurse chose to take action (or not) 
after an alarm. 

Alarm data were available for 17 of the 19 observation pe-
riods during the study. Technical issues with the central alarm 
collection software precluded alarm data collection for two of 
the observation sessions. A total of 483 alarms were recorded 
on bedside monitors during those 17 observation periods or 
8.8 alarms per patient per hour, which was equivalent to 211.2 
alarms per patient-day. A total of 175 observed responses 
were collected during these 17 observation periods. This 
number of responses was 36% of the number we would have 
expected on the basis of the alarm count from the central 
alarm software.

There were no patients transferred to the intensive care unit 
during the observation period. Nurses who chose not to re-
spond to alarms outside the room most often cited the brevity 
of the alarm or other reassuring contextual details, such as that 
a family member was in the room to notify them if anything 
was truly wrong, that another member of the medical team 
was with the patient, or that they had recently assessed the 
patient and thought likely the alarm did not require any ac-
tion. During three observations, the observed nurse cited the 
presence of family in the patient’s room in their decision not to 
conduct further assessment in response to the alarm, noting 
that the parent would be able to notify the nurse if something 
required attention. On two occasions in which a nurse had mul-
tiple monitored patients, the observed nurse noted that if the 
other monitored patients were alarming and she happened to 
be in another patient’s room, she would not be able to hear 
them. Four nurses cited policy as the reason a patient was on 
monitors (eg, patient was on respiratory support at night for 
obstructive sleep apnea).

DISCUSSION
We characterized responses to physiologic monitor alarms by 
a group of nurses with a range of experience levels. We found 
that most nurse responses to alarms in continuously monitored 
general pediatric patients involved no intervention, and further 
assessment was often not conducted for alarms that occurred 
outside of the room if the nurse noted otherwise reassuring 
clinical context. Observed responses occurred for 36% of 
alarms during the study period when compared with bedside 
monitor-alarm generated data. Overall, only 14 clinical inter-
ventions were noted among the observed responses. Nurses 
noted that they felt the monitors were necessary for 82.9% of 
monitored patients because of the clinical context or because 
of unit policy.

Our study findings highlight some potential contradictions 
in the current widespread use of CPMs in general pediatric 
units and how clinicians respond to them in practice.2 First, 

while nurses reported that monitors were necessary for most of 
their patients, participating nurses deemed few alarms clinical-
ly actionable and often chose not to further assess when they 
noted alarms outside of the room. This is in line with findings 
from prior studies suggesting that clinicians overvalue the con-
tribution of monitoring systems to patient safety.16,17 Second, 
while this finding occurred in a minority of the observations, 
the presence of family members at the patient’s bedside was 
cited by nurses as a rationale for whether they responded to 
alarms. While family members are capable of identifying safety 
issues,18 formal systems to engage them in patient safety and 
physiologic monitoring are lacking. Finally, clinical interven-
tions or responses to the alerts of deteriorating patients, which 
best represented the original intent of CPMs, were rare and ac-
counted for just 7% of the responses. Further work elucidating 
why physicians and nurses choose to use CPMs may be helpful 
to identify interventions to reduce inappropriate monitor use 
and highlight gaps in frontline staff knowledge about the ben-
efits and risks of CPM use. 

Our findings provide a novel understanding of previously 
observed phenomena, such as long response times or nonre-
sponses in settings with high alarm rates.4,10 Similar to that in a 
prior study conducted in the pediatric setting,11 alarms with an 
observed response constituted a minority of the total alarms 
that occurred in our study. This finding has previously been at-
tributed to mental fatigue, caregiver apathy, and desensitiza-
tion.8 However, even though a minority of observed responses 
in our study included an intervention, the nurse had a rationale 
for why the alarm did or did not need a response. This behav-
ior and the verbalized rationale indicate that in his/her opinion, 
not responding to the alarm was clinically appropriate. Study 
participants also reflected on the difficulties of responding to 
alarms given the monitor system setup, in which they may not 
always be capable of hearing alarms for their patients. Without 
data from nurses regarding the alarms that had no observed 
response, we can only speculate; however, based on our find-
ings, each of these factors could contribute to nonresponse. 
Finally, while high numbers of false alarms have been posit-
ed as an underlying cause of alarm fatigue, we noted that a 
majority of nonresponse was reported to be related to other 
clinical factors. This relationship suggests that from the nurse’s 
perspective, a more applicable framework for understanding 
alarms would be based on clinical actionability4 over physio-
logic accuracy. 

In total, our findings suggest that a multifaceted approach 
will be necessary to improve alarm response rates. These in-
terventions should include adjusting parameters such that 
alarms are highly likely to indicate a need for intervention 
coupled with educational interventions addressing clinician 
knowledge of the alarm system and bias about the action-
ability of alarms may improve response rates. Changes in the 
monitoring system setup such that nurses can easily be noti-
fied when alarms occur may also be indicated, in addition to 
formally engaging patients and families around response to 
alarms. Although secondary notification systems (eg, alarms 
transmitted to individual clinician’s devices) are one solution, 
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the utilization of these systems needs to be balanced with the 
risks of contributing to existing alarm fatigue and the need 
to appropriately tailor monitoring thresholds and strategies 
to patients. 

Our study has several limitations. First, nurses may have re-
sponded in a way they perceive to be socially desirable, and 
studies using in-person observers are also prone to a Haw-
thorne-like effect,19-21 where the nurse may have tried to re-
spond more frequently to alarms than usual during observa-
tions. However, given that the majority of bedside alarms did 
not receive a response and a substantial number of responses 
involved no action, these effects were likely weak. Second, we 
were unable to assess which alarms were accurately reflecting 
the patient’s physiologic status and which were not; we were 
also unable to link observed alarm response to monitor-re-
corded alarms. Third, despite the use of silent observers and 
an actual, rather than a simulated, clinical setting, by virtue 
of the data collection method we likely captured a more de-
liberate thought process (so-called System 2 thinking)22 rath-
er than the subconscious processes that may predominate 
when nurses respond to alarms in the course of clinical care 
(System 1 thinking).22 Despite this limitation, our study find-
ings, which reflect a nurse’s in-the-moment thinking, remain 
relevant to guiding the improvement of monitoring systems, 
and the development of nurse-facing interventions and edu-
cation. Finally, we studied a small, purposive sample of nurses 
at a single hospital. Our study sample impacts the generaliz-
ability of our results and precluded a detailed analysis of the 
effect of nurse- and patient-level variables. 

CONCLUSION
We found that nurses often deemed that no response was nec-
essary for CPM alarms. Nurses cited contextual factors, includ-
ing the duration of alarms and the presence of other providers 
or parents in their decision-making. Few (7%) of the alarm re-
sponses in our study included a clinical intervention. The num-
ber of observed alarm responses constituted roughly a third of 
the alarms recorded by bedside CPMs during the study. This 
result supports concerns about the nurse’s capacity to hear and 
process all CPM alarms given system limitations and a heavy 
clinical workload. Subsequent steps should include staff edu-
cation, reducing overall alarm rates with appropriate monitor 
use and actionable alarm thresholds, and ensuring that patient 
alarms are easily recognizable for frontline staff.
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Immigrant children make up the fastest growing segment of the 
population in the United States.1 While most immigrant chil-
dren are fluent in English, approximately 40% live with a par-
ent who has limited English proficiency (LEP; ie, speaks English 

less than “very well”).2,3 In pediatrics, LEP status has been asso-
ciated with longer hospitalizations,4 higher hospitalization costs,5 
increased risk for serious adverse medical events,4,6 and more fre-
quent emergency department reutilization.7 In the inpatient set-
ting, multiple aspects of care present a variety of communication 
challenges,8 which are amplified by shift work and workflow com-
plexity that result in patients and families interacting with numer-
ous providers over the course of an inpatient stay.

Increasing access to trained professional interpreters when 
caring for LEP patients improves communication, patient sat-
isfaction, adherence, and mortality.9-12 However, even when ac-

cess to interpreter services is established, effective use is not 
guaranteed.13 Up to 57% of pediatricians report relying on fam-
ily members to communicate with LEP patients and their care-
givers;9 23% of pediatric residents categorized LEP encounters 
as frustrating while 78% perceived care of LEP patients to be 
“misdirected” (eg, delay in diagnosis or discharge) because of 
associated language barriers.14

Understanding experiences of frontline inpatient medical 
providers and interpreters is crucial in identifying challenges 
and ways to optimize communication for hospitalized LEP pa-
tients and families. However, there is a paucity of literature ex-
ploring the perspectives of medical providers and interpreters 
as it relates to communication with hospitalized LEP children 
and families. In this study, we sought to identify barriers and 
drivers of effective communication with pediatric patients and 
families with LEP in the inpatient setting from the perspective 
of frontline medical providers and interpreters.

METHODS
Study Design
This qualitative study used Group Level Assessment (GLA), 
a structured participatory methodology that allows diverse 
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BACKGROUND: Achieving effective communication 
between medical providers and families with limited 
English proficiency (LEP) in the hospital is difficult.

OBJECTIVE: Our objective was to identify barriers to and 
drivers of effective interpreter service use when caring 
for hospitalized LEP children from the perspectives of 
pediatric medical providers and interpreters.

DESIGN/ PARTICIPANTS/ SETTING: We used Group Level 
Assessment (GLA), a structured qualitative participatory 
method that allows participants to directly produce and 
analyze data in an interactive group session. Participants 
from a single academic children’s hospital generated 
individual responses to prompts and identified themes and 
relevant action items. Themes were further consolidated by 
our research team and verified by stakeholder groups.

RESULTS: Four GLA sessions were conducted including 
64 participants: hospital medicine physicians and pediatric 
residents (56%), inpatient nursing staff (16%), and interpreter 

services staff (28%). Barriers identified included: (1) 
difficulties accessing interpreter services; (2) uncertainty in 
communication with LEP families; (3) unclear and inconsistent 
expectations and roles of team members; and (4) unmet family 
engagement expectations. Drivers of effective communication 
were: (1) utilizing a team-based approach between medical 
providers and interpreters; (2) understanding the role of 
cultural context in providing culturally effective care; (3) 
practicing empathy for patients and families; and (4) using 
effective family-centered communication strategies.

CONCLUSIONS: Participants identified unique barriers 
and drivers that impact communication with LEP patients 
and their families during hospitalization. Future directions 
include exploring the perspective of LEP families and 
utilizing team-based and family-centered communication 
strategies to standardize and improve communication 
practices. Journal of Hospital Medicine 2019;14:607-613. 
© 2019 Society of Hospital Medicine
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groups of stakeholders to generate and evaluate data in in-
teractive sessions.15-18 GLA structure promotes active participa-
tion, group problem-solving, and development of actionable 
plans, distinguishing it from focus groups and in-depth semi-
structured interviews.15,19 This study received a human subject 
research exemption by the institutional review board.

Study Setting
Cincinnati Children’s Hospital Medical Center (CCHMC) is 
a large quaternary care center with ~200 patient encounters 
each day who require the use of interpreter services. Interpret-
ers (in-person, video, and phone) are utilized during admis-
sion, formal family-centered rounds, hospital discharge, and 
other encounters with physicians, nurses, and other healthcare 
professionals. In-person interpreters are available in-house for 
Spanish and Arabic, with 18 additional languages available 
through regional vendors. Despite available resources, there 
is no standard way in which medical providers and interpreters 
work with one another.

Study Participants and Recruitment
Medical providers who care for hospitalized general pediat-
ric patients were eligible to participate, including attending 
physicians, resident physicians, bedside nurses, and inpatient 
ancillary staff (eg, respiratory therapists, physical therapists). 
Interpreters employed by CCHMC with experience in the in-
patient setting were also eligible. Individuals were recruited 
based on published recommendations to optimize discussion 
and group-thinking.15 Each participant was asked to take part 
in one GLA session. Participants were assigned to specific ses-
sions based on roles (ie, physicians, nurses, and interpreters) to 
maximize engagement and minimize the impact of hierarchy.

Study Procedure
GLA involves a seven-step structured process (Appendix 1): 
climate setting, generating, appreciating, reflecting, under-
standing, selecting, and action.15,18 Qualitative data were 
generated individually and anonymously by participants on 
flip charts in response to prompts such as: “I worry that LEP 

families___,” “The biggest challenge when using interpreter 
services is___,” and “I find___ works well in providing care for 
LEP families.” Prompts were developed by study investigators, 
modified based on input from nursing and interpreter services 
leadership, and finalized by GLA facilitators. Fifty-one unique 
prompts were utilized (Appendix 2); the number of prompts 
used (ranging from 15 to 32 prompts) per session was based 
on published recommendations.15 During sessions, study in-
vestigators took detailed notes, including verbatim transcrip-
tion of participant quotes. Upon conclusion of the session, 
each participant completed a demographic survey, including 
years of experience, languages spoken and perceived fluen-
cy,20 and ethnicity.

Data Analysis
Within each session, under the guidance of trained and experi-
enced GLA facilitators (WB, HV), participants distilled and sum-
marized qualitative data into themes, discussed and prioritized 
themes, and generated action items. Following completion of 
all sessions, analyzed data was compiled by the research team 
to determine similarities and differences across groups based 
on participant roles, consolidate themes into barriers and driv-
ers of communication with LEP families, and determine any 
overlap of priorities for action. Findings were shared back with 
each group to ensure accuracy and relevance.

RESULTS
Participants
A total of 64 individuals participated (Table 1): hospital medi-
cine physicians and residents (56%), inpatient nurses and ancil-
lary staff (16%), and interpreters (28%). While 81% of physicians 
spoke multiple languages, only 25% reported speaking them 
well; two physicians were certified to communicate medical in-
formation without an interpreter present.

Themes Resulting from GLA Sessions
A total of four barriers (Table 2) and four drivers (Table 3) of 
effective communication with pediatric LEP patients and their 
families in the inpatient setting were identified by participants. 

TABLE 1. Participant Demographics Based on Participant Role

Physiciansa Nursing and Ancillary staff Interpreters Total

Total participants (n, %) 36 (56%) 10 (16%) 18 (28%) 64b

Duration in current position (years) 3.8 ± 3.7 12.6 ± 10.3 4.8 ± 3.8 5.4 ± 6.0

Non-Hispanic white (n, %) 23 (62%) 9 (24%) 5 (14%) 37 (58%)

Speaks multiple languages (n, %) 29 (59%) 0 18 (37%) 49 (77%)

Speaks multiple languages well (n, %)c 9 (31%) 0 18 (62%) 29 (45%)

aTwo GLA sessions involved physicians, which included attending physicians (n = 16) and pediatric residents (n = 20)
bTen to 21 participants were present for each GLA session
cSelf-reported to be “native/ functionally native” or “advanced” in their proficiency and accuracy in conversing and understanding including communication of health concepts as defined in 
AAMC residency ERAS® 2018 application20

Abbreviations: AAMC, Association of American Medical Colleges; ERAS®, Electronic Residency Application Service; GLA, group level assessment.
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TABLE 2. Barriers to Effective Communication with LEP Patients and Families

Subthemes Quotes

Barrier 1: Difficulties accessing interpreter services

Process of scheduling interpreters •  “My biggest challenge when using interpreter services is not understanding the scheduling process or availability”…“More transparency around how in-
person interpreters are scheduled would help teams troubleshoot better.” (physicians)

•  “Providers schedule appointment [with interpreters] without confirming with family… [at] the last minute… [and] interpreters are not used when time 
requested,” … “[and] requests from providers [do not have] a realistic and accurate estimate of the time and need for an in-person interpreter.” (interpreters)

Knowledge about system and limitations •  “My biggest challenges when using interpreter services are lack of predictability in when we have rapid access… or need.” (physicians)

•  “I wish [medical providers] understood the difficulties of obtaining resources for rare languages”… “[and are] more familiar with alternative interpreting 
platforms and be willing and open to use them.” (interpreters)

Using technology •  “Communicating with LEP families goes poorly when technology doesn’t work … poor connection [and] the video/audio goes in and out ” (nursing staff)

•  “If I could change anything about using phone interpreters, it would be improved directions in how to use… [and] improvement in the wait time… [I] have 
waited 10 minutes for an interpreter [on the phone].” (physicians)

Barrier 2: Uncertainty in communication with LEP families

What to share and how to prioritize 
information during encounters with  
LEP families

•  “There is a danger in [treating] all the data as equal. By the time we get to the end, which is really important stuff, an interpreter [may need] to run to another 
appointment… [We] need to make sure [we] get to priorities first.” (physicians)

•  “Communicating with LEP families goes poorly when providers use… numbers and data with patients the same way they share them with fellow doctors.” 
(interpreters)

What is actually being communicated 
during interpretation

•  “Communicating with LEP families goes poorly when I am unsure if information is being delivered correctly [by the interpreter]” … “The most difficult part of 
taking care of LEP families is feeling frustrated when [information] gets lost in the interpreter conversation.” (physicians)

•  “When caring for LEP families, physicians need to speak slowly so all [information] can be interpreted … [and] give time for interpreter to interpret.” 
(interpreters)

What families understand •  “The most difficult part about taking care of LEP families is really knowing they are understanding and receiving info the way I think they are.” (physicians)

•  “Communication with LEP families goes poorly when everyone speaks for a long time [using] very complicated terminology or sentences that are 
incoherent…” (interpreters)

•  “When taking care of LEP families, I feel they don’t understand the importance of what [we are] telling them.” (nursing staff) vs “When taking care of LEP 
families, I [am] worried they don’t fully understand the plan or have unaddressed concerns.” (physicians) vs “I wish LEP families knew … how to express their 
needs.” (interpreters)

Barrier 3: Unclear and inconsistent expectations and roles of team members

Communication regarding expectations 
from multiple stakeholders

•  “It [is] difficult to convey info in a very large group, especially [with] intern [or] new learner [who] are trying first hand at the expense of the family. 
Communicating goes poorly when multiple medical professionals or family members try to talk at once.” (physicians)

•  “The way we take care of LEP families would completely change if [medical] providers [communicated] level of seriousness of encounter.” (interpreters) vs “I 
wish interpreters would [communicate] their style [with the team] prior to going [into] a room… [Some] have different preferences on how much info is too 
much.” (physicians) vs “Families [don’t know] how rounds go [or what they should expect from rounds].” (interpreters)

Roles and scope of practice for each  
team member

•  “I wish interpreters felt empowered to ask us to slow down or clarify… We had an untrained student who was presenting during rounds, but I was 
astonished that interpreter didn’t stop him to say that it wasn’t working.” (physicians) vs “Interpreters [must] stick to their role … [and] remain within the 
code of ethics.” (interpreters)

•  “Both family and interpreter defer authority to physician; if you educate that one person, it will change the entire encounter.” (interpreters)

•  “I wish interpreters would interpret everything that is said … verbatim… even when providers are discussing among themselves … even if it doesn’t seem 
as important.” (physicians) vs “[Interpreting in verbatim is difficult] when everyone speaks for a long time [using] very complicated terminology or sentences 
that are incoherent [or] contradictory … [and] when [there are] distractions during session.” (interpreters)

Barrier 4: Unmet family engagement expectations

Provider engagement with the family •  “When providing interpreter services during rounds, I feel [as if] rounding team does not have enough patience to answer families’ questions.” (interpreters)

•  “When busy, I find it most difficult to provide brief updates that would occur if they were English speaking… if interpreter is not scheduled, [I] shy away from 
doing what is right.” (physicians)

•  “When interacting with LEP families, I wish physicians would use a [professional] interpreter and not guess what the family are trying to say.” (interpreters)

•  “LEP families do not have much contact with their care teams… [and] get as many updates on their child [such as] labs, studies, and assessment as English-
proficient families” … “[It feels] like I do them a disservice sometimes due to challenges and time needed to arrange appropriate interpretation.” (physicians)

Family engagement with the providers •  “When taking care of LEP families, I feel bad for the family because most of the time they do not ask questions and may not know what I am doing … I feel 
like work happens around the patient and family instead of with … especially when medical staff is rushed or no interpreter is available.” (nursing staff)

•  “When taking care of LEP families I feel inefficient … [and] less connected.” (nursing staff)

•  “I wish LEP families knew their medical rights … and knew how to speak directly to healthcare providers [and didn’t] shy away from asking questions or ask 
for clarifications.” (interpreters)

Abbreviation: LEP, limited English proficiency.
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Participants across all groups, despite enthusiasm around im-
proving communication, were concerned about quality of care 
LEP families received, noting that the system is “designed to 
deliver less-good care” and that “we really haven’t figured out 
how to care for [LEP patients and families] in a [high-]quality 

and reliable way.” Variation in theme discussion was noted 
between groups based on participant role: physicians voiced 
concern about rapport with LEP families, nurses emphasized 
actionable tasks, and interpreters focused on heightened chal-
lenges in times of stress.

Table 3. Drivers of Effective Communication with LEP Patients and Families

Subthemes Quotes

Driver 1: Utilizing a team-based approach between medical providers and interpreters

Mutual understanding to optimize 
current resources

•  “[Medical staff need to] request the interpreter in advance, without waiting until the last minute, [and provide] a realistic and accurate estimate of the time 
and need for a live interpreter” … “I wish [medical staff] knew how hard it is to coordinate interpreter resources… [and that] we are not machines but human 
beings…We are not a burden but a tool to get job done.” (interpreters)

•  “In-person [interpretation] is fantastic but [has] logistic challenge[s]. When an iPad/phone [is] ready in the room… and available immediately, [it] saves time [and] 
reduces hassle.” (physicians)

Shared expectations for a patient 
encounter via presession

•  “Communicating with LEP families goes [well when] interpreter services [communicate] back to [medical staff] that one is not available or time has changed.” 
(nursing staff)

•  “Communicating with LEP families goes well when a presession was conducted and all parties know what to expect from the interpreter” … “[and] medical staff 
receive[d] training on how to work with interpreters” … “[It helps] when the nature of the bedside interaction is considered … [and] physicians … inform the 
interpreter of needed info by the sessions begin.” (interpreters)

Driver 2: Understanding the role of cultural context in providing culturally effective care

Provider perception of the family’s 
culture

•  “When caring for LEP families, [medical providers] need to… increase their cultural competency…stop making cultural judgments, [and] avoid practicing their 
“language knowledge” with the families… [while] interpreters need to be transparent, accurate, culturally sensitive.” (interpreters)

•  “Communicating with LEP families goes well when there is some understanding of cultural differences in communication” … “[and] cultural context [that would 
inform us on] how best to convey information and interact with families”. (physicians)

LEP family’s knowledge about the 
culture and healthcare system in 
the US

•  “I wish LEP families knew to speak directly to healthcare providers [and] the hospital… [and learn about] their medical rights, the meaning of HIPAA, [and] the 
new culture in the US different than their own.” (interpreters)

•  “When providing interpreter services to LEP families, I believe that the most important source of time loss in each encounter is too many jokes … [or] idioms that 
don’t translate to other languages.” (interpreters)

Provider insight into one’s own 
preconceived ideas about LEP 
families

•  “If I could change one thing about working with medical staff when providing interpreter services, [it is] medical staff assumptions that family members are capable 
to interpret for patient/ family.” (interpreters)

•  “When providing interpreter services at discharge, I [worry] assumptions of providers that LEP patients are familiar with US life style; [physicians] need to avoid 
promising help that can’t be provided or sustained by the health system.” (interpreters)

Driver 3: Practicing empathy for patients and families

Respect for diversity •  “The best part about taking care of LEP families is appreciating other cultures, getting to know other people with different backgrounds, feeling like you are 
impacting someone’s life and their views of the US [by] helping them feel welcome and [that their] voice [is] heard.” (nursing staff)

•  “The best part about taking care of LEP families is having diversity in patient care [and] learning about different cultural perspectives; [There is a] different sense of 
fulfillment [that comes from] attempting to fill in holes in their medical knowledge that other providers may not have done.” (physicians)

•  “The best part of providing interpreter services in the hospital is… seeing people connect despite language barrier.” (interpreters) 

Display of humanism and 
compassion toward LEP families

•  “The way we take care of LEP families would completely change if we took [the] time to learn about their struggles to come to this country and [in] everyday life” 
… “[Medical providers] need to be more friendly [and] patient with LEP families… It takes longer, but it’s for a reason” (interpreters)

•  “When caring for LEP families, physicians need to… leave their egos at the door” … “I wish the physicians would actually … [and] really listen… [and] avoid side 
conversations” (interpreters)

Driver 4: Using effective family-centered communication strategies

Verbal communication •  “Communicating with LEP families goes well when everyone pauses frequently for the sake of accuracy… takes turns talking … [avoids] repetitive questions” … 
“[and] uses simple and clear instructions.” (interpreters)

•  “Communicating with LEP families goes well when there are short, concrete phrases used… [with] moderately frequent intervals of interpreting [and the] team 
understands importance of avoiding jargon … giv[ing] time for interpreter to interpret.” (physicians)

Nonverbal communication •  “Using interpreter services goes well during rounds when the team, family, and interpreter are all on time and present” … “and awake” (nursing staff)

•  “I wish physicians would look at [and] address the families directly when using an interpreter.” (physicians) vs [Medical providers] need to talk to the families 
(mother and father) if they are present, because sometimes they only speak to the patient. [Furthermore] providers [tend to] speak to English-speaking parent only, 
ignoring the other parent with LEP. [Most] of the time, the mother has LEP, [which] is a problem since mom is the one taking care of the child.” (interpreters)

Assessment of family  
understanding and engagement

•  “Communicating with LEP families goes well when families are actively invited for feedback and questions … [and] when we remember to do teach-back and 
better gauge understanding; [it is] a clear confirmation that communication was clear and successful.” (physicians)

Abbreviations: LEP, limited English proficiency; US, United States.
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Barrier 1: Difficulties Accessing Interpreter Services
Medical providers (physicians and nurses) identified the 
“opaque process to access [interpreter] services” as one of 
their biggest challenges when communicating with LEP fami-
lies. In particular, the process of scheduling interpreters was de-
scribed as a “black box,” with physicians and nurses express-
ing difficulty determining if and when in-person interpreters 
were scheduled and uncertainty about when to use modalities 
other than in-person interpretation. Participants across groups 
highlighted the lack of systems knowledge from medical pro-
viders and limitations within the system that make predictable, 
timely, and reliable access to interpreters challenging, espe-
cially for uncommon languages. Medical providers desired 
more in-person interpreters who can “stay as long as clinically 
indicated,” citing frustration associated with using phone- and 
video-interpretation (eg, challenges locating technology, unfa-
miliarity with use, unreliable functionality of equipment). Inter-
preters voiced wanting to take time to finish each encounter 
fully without “being in a hurry because the next appointment is 
coming soon” or “rushing… in [to the next] session sweating.”

Barrier 2: Uncertainty in Communication with LEP Families 
Participants across all groups described three areas of uncer-
tainty as detailed in Table 2: (1) what to share and how to pri-
oritize information during encounters with LEP patients and 
families, (2) what is communicated during interpretation, and 
(3) what LEP patients and families understand.

Barrier 3: Unclear and Inconsistent Expectations and 
Roles of Team Members 
Given the complexity involved in communication between med-
ical providers, interpreters, and families, participants across all 
groups reported feeling ill-prepared when navigating hospital 
encounters with LEP patients and families. Interpreters reported 
having little to no clinical context, medical providers reported 
having no knowledge of the assigned interpreter’s style, and 
both interpreters and medical providers reported that families 
have little idea of what to expect or how to engage. All groups 
voiced frustration about the lack of clarity regarding specific 
roles and scope of practice for each team member during an 
encounter, where multiple people end up “talking [or] using the 
interpreter at once.” Interpreters shared their expectations of 
medical providers to set the pace and lead conversations with 
LEP families. On the other hand, medical providers expressed 
a desire for interpreters to provide cultural context to the team 
without prompting and to interrupt during encounters when 
necessary to voice concerns or redirect conversations.

Barrier 4: Unmet Family Engagement Expectations
Participants across all groups articulated challenges with es-
tablishing rapport with LEP patients and families, sharing con-
cerns that “inadequate communication” due to “cultural or 
language barriers” ultimately impacts quality of care. Partici-
pants reported decreased bidirectional engagement with and 
from LEP families. Medical providers not only noted difficulty 
in connecting with LEP families “on a more personal level” 

and providing frequent medical updates, but also felt that LEP 
families do not ask questions even when uncertain. Interpret-
ers expressed concerns about medical providers “not [having] 
enough patience to answer families’ questions” while LEP fam-
ilies “shy away from asking questions.”

Driver 1: Utilizing a Team-Based Approach between Med-
ical Providers and Interpreters 
Participants from all groups emphasized that a mutual under-
standing of roles and shared expectations regarding commu-
nication and interpretation style, clinical context, and time 
constraints would establish a foundation for respect between 
medical providers and interpreters. They reported that a team-
based approach to LEP patient and family encounters were 
crucial to achieving effective communication.

Driver 2: Understanding the Role of Cultural Context in 
Providing Culturally Effective Care. 
Participants across all groups highlighted three different as-
pects of cultural context that drive effective communication: 
(1) medical providers’ perception of the family’s culture; (2) LEP 
families’ knowledge about the culture and healthcare system 
in the US, and (3) medical providers insight into their own pre-
conceived ideas about LEP families. 

Driver 3: Practicing Empathy for Patients and Families
All participants reported that respect for diversity and consid-
eration of the backgrounds and perspectives of LEP patients 
and families are necessary. Furthermore, both medical provid-
ers and interpreters articulated a need to remain patient and 
mindful when interacting with LEP families despite challeng-
es, especially since, as noted by interpreters, encounters may 
“take longer, but it’s for a reason.”

Driver 4: Using Effective Family-Centered Communication 
Strategies
Participants identified the use of effective family-centered 
communication principles as a driver to optimal communica-
tion. Many of the principles identified by medical providers 
and interpreters are generally applicable to all hospitalized pa-
tients and families regardless of English proficiency: optimizing 
verbal communication (eg, using shorter sentences, pausing to 
allow for interpretation), optimizing nonverbal communication 
(eg, setting, position, and body language), and assessment of 
family understanding and engagement (eg, use of teach back).

DISCUSSION
Frontline medical providers and interpreters identified barri-
ers and drivers that impact communication with LEP patients 
and families during hospitalization. To our knowledge, this is 
the first study that uses a participatory method to explore the 
perspectives of medical providers and interpreters who care 
for LEP children and families in the inpatient setting. Despite 
existing difficulties and concerns regarding language barriers 
and its impact on quality of care for hospitalized LEP patients 
and families, participants were enthusiastic about how iden-
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tified barriers and drivers may inform future improvement ef-
forts. Notable action steps for future improvement discussed 
by our participants included: increased use and functionality of 
technology for timely and predictable access to interpreters, 
deliberate training for providers focused on delivery of cultur-
ally-effective care, consistent use of family-centered commu-
nication strategies including teach-back, and implementing 
interdisciplinary expectation setting through “presessions” 
before encounters with LEP families.

Participants elaborated on several barriers previously de-
scribed in the literature including time constraints and tech-
nical problems.14,21,22 Such barriers may serve as deterrents to 
consistent and appropriate use of interpreters in healthcare 
settings.9 A heavy reliance on off-site interpreters (includ-
ing phone- or video-interpreters) and lack of knowledge re-
garding resource availability likely amplified frustration for 
medical providers. Communication with LEP families can be 
daunting, especially when medical providers do not care for 
LEP families or work with interpreters on a regular basis.14 
Standardizing the education of medical providers regarding 
available resources, as well as the logistics, process, and pa-
rameters for scheduling interpreters and using technology, 
was an action step identified by our GLA participants. Tar-
geted education about the logistics of accessing interpreter 
services and having standardized ways to make technology 
use easier (ie, one-touch dialing in hospital rooms) has been 
associated with increased interpreter use and decreased in-
terpreter-related delays in care.23

Our frontline medical providers expressed added concern 
about not spending as much time with LEP families. In fact, 
LEP families in the literature have perceived medical providers 
to spend less time with their children compared to their En-
glish-proficient counterparts.24 Language and cultural barriers, 
both perceived and real, may limit medical provider rapport 
with LEP patients and families14 and likely contribute to med-
ical providers relying on their preconceived assumptions in-
stead.25 Cultural competency education for medical providers, 
as highlighted by our GLA participants as an action item, can 
be used to provide more comprehensive and effective care.26,27

In addition to enhancing cultural humility through educa-
tion, our participants emphasized the use of family-centered 
communication strategies as a driver of optimal family engage-
ment and understanding. Actively inviting questions from fam-
ilies and utilizing teach-back, an established evidence-based 
strategy28-30 discussed by our participants, can be particularly 
powerful in assessing family understanding and engagement. 
While information should be presented in plain language for 
families in all encounters,31 these evidence-based practices 
are of particular importance when communicating with LEP 
families. They promote effective communication, empower 
families to share concerns in a structured manner, and allow 
medical providers to address matters in real-time with inter-
preters present.

Finally, our participants highlighted the need for partnerships 
between providers and interpreter services, noting unclear roles 
and expectations among interpreters and medical providers as 

a major barrier. Specifically, physicians noted confusion regard-
ing the scope of an interpreter’s practice. Participants from GLA 
sessions discussed the importance of a team-based approach 
and suggested implementing a “presession” prior to encoun-
ters with LEP patients and families. Presessions—a concept well 
accepted among interpreters and recommended by consen-
sus-based practice guidelines—enable medical providers and 
interpreters to establish shared expectations about scope of 
practice, communication, interpretation style, time constraints, 
and medical context prior to patient encounters.32,33

There are several limitations to our study. First, individuals 
who chose to participate were likely highly motivated by their 
clinical experiences with LEP patients and invested in improv-
ing communication with LEP families. Second, the study is 
limited in generalizability, as it was conducted at a single ac-
ademic institution in a Midwestern city. Despite regional vari-
ations in available resources as well as patient and workforce 
demographics, our findings regarding major themes are in 
agreement with previously published literature and further add 
to our understanding of ways to improve communication with 
this vulnerable population across the care spectrum. Lastly, we 
were logistically limited in our ability to elicit the perspectives 
of LEP families due to the participatory nature of GLA; the 
need for multiple interpreters to simultaneously interact with 
LEP individuals would have not only hindered active LEP fam-
ily participation but may have also biased the data generated 
by patients and families, as the services interpreters provide 
during their inpatient stay was the focus of our study. Engag-
ing LEP families in their preferred language using participatory 
methods should be considered for future studies.

In conclusion, frontline providers of medical and language 
services identified barriers and drivers impacting the effective 
use of interpreter services when communicating with LEP fam-
ilies during hospitalization. Our enhanced understanding of 
barriers and drivers, as well as identified actionable interven-
tions, will inform future improvement of communication and 
interactions with LEP families that contributes to effective and 
efficient family centered care. A framework for the develop-
ment and implementation of organizational strategies aimed 
at improving communication with LEP families must include 
a thorough assessment of impact, feasibility, stakeholder in-
volvement, and sustainability of specific interventions. While 
there is no simple formula to improve language services, health 
systems should establish and adopt language access policies, 
standardize communication practices, and develop processes 
to optimize the use of language services in the hospital. Fur-
thermore, engagement with LEP families to better understand 
their perceptions and experiences with the healthcare system 
is crucial to improve communication between medical provid-
ers and LEP families in the inpatient setting and should be the 
subject of future studies.
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Unintentional medication discrepancies in the hospital 
setting are common and contribute to adverse drug 
events, resulting in patient harm.1 Discrepancies can 
be resolved by implementing high-quality medication 

reconciliation, but there are insufficient data to guide hospitals as 
to which interventions are most effective at improving medication 
reconciliation processes and reducing harm.2 We recently report-
ed that implementation of a best practices toolkit reduced total 
medication discrepancies in the Multi-Center Medication Rec-
onciliation Quality Improvement Study (MARQUIS).3 This report 
describes the effect of individual toolkit components on rates of 
medication discrepancies with the potential for patient harm.

METHODS
Detailed descriptions of the intervention toolkit and study 
design of MARQUIS are published.4,5 Briefly, MARQUIS was a 

pragmatic, mentored, quality improvement (QI) study in which 
five hospitals in the United States implemented interventions 
from a best practices toolkit to improve medication reconcilia-
tion on noncritical care medical and surgical units from Septem-
ber 2011 to July 2014. We used a mentored implementation 
approach, in which each site identified the leaders of their local 
quality improvement team (ie, mentees) who received men-
torship from a trained physician with QI and medication safety 
experience.6 Mentors conducted monthly calls with their men-
tees and two site visits. Sites adapted and implemented one or 
more components from the MARQUIS toolkit, a compilation of 
evidence-based best practices in medication reconciliation.5,7

The primary outcome was unintentional medication discrep-
ancies in admission and discharge orders with the potential for 
causing harm, as previously described.4 Trained study pharma-
cists at each site took “gold standard” medication histories on a 
random sample of up to 22 patients per month. These medica-
tions were then compared with admission and discharge medica-
tion orders, and all unintentional discrepancies were identified. 
The discrepancies were then adjudicated by physicians blinded 
to the treatment arm, who confirmed whether discrepancies 
were unintentional and carried the potential for patient harm.
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It is unclear which medication reconciliation 
interventions are most effective at reducing inpatient 
medication discrepancies. Five United States hospitals’ 
interdisciplinary quality improvement (QI) teams were 
virtually mentored by QI-trained physicians. Sites 
implemented one to seven evidence-based interventions 
in 791 patients during the 25-month implementation 
period. Three interventions were associated with 
significant decreases in potentially harmful discrepancy 
rates: (1) defining clinical roles and responsibilities, 
(2) training, and (3) hiring staff to perform discharge 
medication reconciliation. Two interventions were 

associated with significant increases in potentially harmful 
discrepancy rates: training staff to take medication 
histories and implementing a new electronic health record 
(EHR). Hospitals should focus first on hiring and training 
pharmacy staff to assist with medication reconciliation 
at discharge and delineating roles and responsibilities 
of clinical staff. We caution hospitals implementing a 
large vendor EHR, as medication discrepancies may 
increase. Finally, the effect of medication history training 
on discrepancies needs further study. Journal of Hospital 
Medicine 2019;14:614-617. © 2019 Society of Hospital 
Medicine
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We employed a modification of a stepped wedge meth-
odology to measure the incremental effect of implementing 
nine different intervention components, introduced at different 
sites over the course of the study, on the number of potentially 
harmful discrepancies per patient. These analyses were restrict-
ed to the postimplementation period on hospital units that 
implemented at least one intervention. All interventions con-
ducted at each site were categorized by component, including 
dates of implementation. Each intervention component could 
be applied more than once per site (eg, when involving a new 
group of providers) or implemented on a new hospital unit or 
service, in which case, all dates were included in the analysis. 
We conducted a multivariable Poisson regression (with time 
divided into months) adjusted for patient factors, season, and 
site, with the number of potentially harmful discrepancies as 
the dependent variable, and the total number of gold standard 
medications as a model offset. The model was designed to an-
alyze changes in the y-intercept each time an intervention com-
ponent was either implemented or spread and assumed the 
change in the y-intercept was the same for each of these events 
for any given component. The model also assumes that combi-
nations of interventions had independent additive effects.

RESULTS
Across the five participating sites, 1,648 patients were enrolled 
from September 2011 to July 2014. This number included 613 
patients during the preimplementation period and 1,035 pa-
tients during the postimplementation period, of which 791 
were on intervention units and comprised the study popu-
lation. Table 1 displays the intervention components imple-
mented by site. Sites implemented between one and seven 
components. The most frequently implemented intervention 

component was training existing staff to take the best possible 
medication histories (BPMHs), implemented at four sites. The 
regression results are displayed in Table 2. Three interventions 
were associated with significant decreases in potentially harm-
ful discrepancy rates: (1) clearly defining roles and responsibili-
ties and communicating this with clinical staff (hazard ratio [HR] 
0.53, 95% CI: 0.32–0.87); (2) training existing staff to perform 
discharge medication reconciliation and patient counseling 
(HR 0.64, 95% CI: 0.46–0.89); and (3) hiring additional staff to 
perform discharge medication reconciliation and patient coun-
seling (HR 0.48, 95% CI: 0.31–0.77). Two interventions were as-
sociated with significant increases in potentially harmful dis-
crepancy rates: training existing staff to take BPMHs (HR 1.38, 
95% CI: 1.21–1.57) and implementing a new electronic health 
record (EHR; HR 2.21, 95% CI: 1.64–2.97).

DISCUSSION
We noted that three intervention components were associat-
ed with decreased rates of unintentional medication discrep-
ancies with potential for harm, whereas two were associated 
with increased rates. The components with a beneficial effect 
were not surprising. A prior qualitative study demonstrated the 
confusion related to clinicians’ roles and responsibilities during 
medication reconciliation; therefore, clear delineations should 
reduce rework and improve the medication reconciliation pro-
cess.8 Other studies have shown the benefits of pharmacist in-
volvement in the inpatient setting, particularly in reducing er-
rors at discharge.9 However, we did not anticipate that training 
staff to take BPMHs would be detrimental. Possible reasons for 
this finding that are based on direct observations by mentors 
at site visits or noted during monthly calls include (1) training 
personnel on this task without certification of competency may 

TABLE 1. Implementation of Components by Site

Site

Intervention Component 1 2 3 4 5

Best Possible Medication History-Taking

    Trained existing staff to take best possible medication histories

    Hired additional staff to take best possible medication histories

X

X

X

X

X

X

X

Discharge Medication Reconciliation and Counseling

    Trained existing staff to perform discharge medication reconciliation and patient counseling

    Hired additional staff to perform discharge medication reconciliation and patient counseling

X

X

X X

X

Roles and Responsibilities

    Clearly defined roles and responsibilities and communicated this with clinical staff X

Risk Stratification

    Performed high-intensity interventions on high-risk patients X X

Health Information Technology

   Implemented a new electronic medical record

    Made improvements to existing medication reconciliation health information technology

X

X

X

X

Access to Medication Sources

    Improved access to preadmission medication sources X X
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not sufficiently improve their skills, leading instead to diffusion 
of responsibility; (2) training personnel without sufficient time 
to perform the task well (eg, frontline nurses with many oth-
er responsibilities) may be counterproductive compared with 
training a few personnel with time dedicated to this task; and 
(3) training existing personnel in history-taking may have been 
used to delay the necessary hiring of more staff to take BPMHs. 
Future studies could address several of these shortcomings 
in both the design and implementation of medication histo-
ry-training intervention components.

Several reasons may explain the association we found be-
tween implementing a new EHR and increased rates of dis-
crepancies. Based on mentors’ experiences, we suspect it is 
because sitewide EHR implementation requires significant re-
sources, time, and effort. Therefore, sitewide EHR implemen-
tation pulls attention away from a focus on medication safety. 
Most large vendor EHRs have design flaws in their medication 
reconciliation modules, with the overarching problem being 
that their systems are not designed for an interdisciplinary 
team approach to medication reconciliation (unpublished 
material). In addition, problems may also exist with the local 
implementation of these modules and the way they are used 
by clinicians (eg, bypassing critical steps in the medication 
reconciliation process that lead to new medication errors). We 
have updated the MARQUIS toolkit to include pros and cons 
of EHR software and ideal features and functions of medica-
tion reconciliation information technology. We should note 
that this finding contrasts with previous studies that showed 
beneficial effects of dedicated medication reconciliation ap-
plications, which used proprietary technology, often combined 
with process redesign, in a focused QI effort.10-13 These find-
ings suggest the need for improvements in the design, local 
customization, and use of medication reconciliation modules 
in vendor EHRs.

Our study has several limitations. We conducted an on-treat-
ment analysis, which may be confounded by characteristics of 
sites that chose to implement different intervention compo-
nents; however, we adjusted for sites in the analysis. Some 
results are based on a limited number of sites implementing 
an intervention component (eg, defining roles and responsi-
bilities). Although this was a longitudinal study, and we adjust-
ed for seasonal effects, it is possible that temporal trends and 
cointerventions confounded our results. The adjudication of 
discrepancies for the potential for harm was somewhat sub-
jective, although we used a rigorous process to ensure the re-
liability of adjudication, as in prior studies.3,14 As in the main 
analysis of the MARQUIS study, this analysis did not measure 
intervention fidelity.

Based on these analyses and the literature base, we rec-
ommend that hospitals focus first on hiring and training dedi-
cated staff (usually pharmacists) to assist with medication rec-
onciliation at discharge.7 Hospitals should also be aware of 
potential increases in medication discrepancies when imple-
menting a large vendor EHR across their institution. Further 
work is needed on the best ways to mitigate these adverse 
effects, at both the design and local site levels. Finally, the ef-
fect of medication history training on discrepancies warrants 
further study.
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ing company. All other authors have no disclosures or conflicts of interests. 
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TABLE 2. Relationship between Potentially Harmful Medication Discrepancies Per Patient and Intervention 
Components by Site

Intervention Component Adjusted Incidence Rate Ratioa (95% CIb) P Value

Trained existing staff to take best possible medication histories 1.38 (1.21 to 1.57) <.001

Hired additional staff to take best possible medication histories 0.98 (0.58 to 1.65) .94

Trained existing staff to perform discharge medication reconciliation and patient counseling 0.64 (0.46 to 0.89) .007

Hired additional staff to perform discharge medication reconciliation and patient counseling 0.48 (0.31 to 0.77) .002

Clearly defined roles and responsibilities and communicating this with clinical staff 0.53 (0.32 to 0.87) .01

Performed high-intensity interventions on high-risk patients 1.28 (0.89 to 1.85) .18

Implemented a new electronic medical record 2.21 (1.64 to 2.97) <.001

Made improvements to existing medication reconciliation health information technology 0.82 (0.51 to 1.30) .40

Improved access to pre-admission medication sources 1.42 (0.46 to 4.38) .54

a Adjusted for patient age, service, insurance, marital status, number of prior admissions, number of high-risk medications, Elixhauser comorbidity score, diagnosis-related group (DRG) weight, 
median income by zip code, season, and study site

b95% confidence interval
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Readmission rates have been used by payers to administer 
financial incentives or penalties to hospitals as a measure 
of quality. The Centers for Medicare and Medicaid Ser-
vices (CMS) reduces payments to hospitals with excess 

readmissions for adult Medicare patients.1 Although the Medicare 
readmission penalties do not apply to children, several state Med-
icaid agencies have adopted policies to reduce reimbursement 
for hospitals with higher than expected readmission rates. These 
Medicaid programs often use potentially preventable readmis-
sion (PPR) rates calculated with proprietary software.2 As a result of 
these incentives and with a goal of improving care, many children’s 
hospitals have focused on reducing readmissions through partici-
pation in local, regional, and national collaboratives.3

Rates of unplanned readmissions in children are lower than in 
older adults, with all-cause 30-day pediatric readmission rates 

around 13%.4-7 Even so, as many as 30% of pediatric readmis-
sions may be potentially preventable, with the most common 
transition failure involving a hospital factor, such as failure to 
recognize worsening clinical status prior to discharge.8 While 
readmission metrics are often judged across peer institutions, 
little is known about national trends over time. Therefore, we 
sought to examine readmission rates at children’s hospitals 
over a six-year timeframe to determine if progress has been 
made toward reducing readmissions. 

METHODS
We utilized data from the Children’s Hospital Association Inpa-
tient Essentials Database and included index hospitalizations 
from January 1, 2010 through June 30, 2016. This database 
contains demographic information, diagnosis and procedure 
codes, and All-Patient Refined Diagnosis-Related Groups 
(APR-DRGs; 3M Health Information Systems) to describe the 
principal reason for each hospitalization.9 We included 66 hos-
pitals from 31 states plus the District of Columbia with com-
plete data during the study period.

Seven-day all-cause (AC) readmission and PPR rates were 
calculated using the output from 3M potentially preventable 
readmission software (version 32). The PPR software utilizes a 
proprietary algorithm to designate potentially preventable read-
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Many children’s hospitals are actively working to reduce 
readmissions to improve care and avoid financial penalties. 
We sought to determine if pediatric readmission rates 
have changed over time. We used data from 66 hospitals 
in the Inpatient Essentials Database including index 
hospitalizations from January, 2010 through June, 2016. 
Seven-day all cause (AC) and potentially preventable 
readmission (PPR) rates were calculated using 3M PPR 
software. Total and condition-specific quarterly AC and PPR 
rates were generated for each hospital and in aggregate. 

We included 4.52 million hospitalizations across all study 
years. Readmission rates did not vary over the study period. 
The median seven-day PPR rate across all quarters was 2.5% 
(range 2.1%-2.5%); the median seven-day AC rate across all 
quarters was 5.1% (range 4.3%-5.3%). Readmission rates for 
individual conditions fluctuated. Despite significant national 
efforts to reduce pediatric readmissions, both AC and PPR 
readmission rates have remained unchanged over six years. 
Journal of Hospital Medicine 2019;14:618-621. © 2019 
Society of Hospital Medicine
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FIG. Seven-day All-Cause and Potentially Preventable Readmissions from 2010 to 2016. (A) Aggregate potentially preventable readmissions and all-cause rates over 
time. (B) Hospital all-cause rates over time. (C) Hospital potentially preventable readmission rates over time. (D) Aggregate risk-adjusted potentially preventable 
readmissions and all-cause rates over time.

Abbreviations: AC, all cause; PPR, potentially preventable readmission.
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missions based on diagnosis codes and the severity of illness (as 
measured by the APR-DRG severity of illness classification). We 
chose seven-day readmissions, as opposed to a longer window, 
as readmissions soon after discharge are more likely to be pre-
ventable8 and thus theoretically more amenable to prevention 
efforts. Quarterly rates were generated for each hospital and 
in aggregate across the population. We chose quarterly rates 
a priori to assess changes in rates without focusing on minor 
monthly fluctuations due to seasonal differences. We performed 
generalized linear mixed regression models with cluster adjust-
ments at the hospital level to assess changes in readmission 
rates over time adjusted for case mix index, as admissions to 
children’s hospitals have increased in complexity over time.10,11 
We operationalized the case mix index as an average of pediat-
ric admissions’ relative weights at each hospital for the quarter.12 
We assessed AC and PPR models separately. The average case 
mix index was a covariate in both regression models. 

Finally, to determine if readmission reduction may be specif-
ic to particular conditions, we generated readmission rates for 
a select number of APR-DRGs. We focused on conditions with 
a very high percentage of AC readmissions classified as PPR 
(appendectomy, connective tissue disorders, ventricular shunt 
procedures, bronchiolitis, asthma, and sickle cell crisis) as well 
as those with a very low percentage of AC readmissions clas-
sified as PPR (gastrointestinal infections, hematologic disease, 
and bone marrow transplant [BMT]).5

RESULTS
We included 4.52 million admissions to the 66 included hos-
pitals. Most hospitals (62%) were freestanding acute-care chil-
dren’s hospitals. The hospitals were geographically diverse. 
Two-thirds had magnet status (Appendix Table 1). Appendix 
Table 2 displays patient/admission characteristics over time. 
Approximately 49% of children were non-Hispanic white, 19% 
were non-Hispanic black, and 19% were Hispanic. Half of the 
children were insured by Medicaid. These characteristics were 
stable over time, except case mix index, which increased 
during the study period (P = .04).

Across Diagnosis All-Cause and Potentially Prevent-
able Readmission Rates
Over the study period, there were 227,378 AC seven-day re-
admissions (5.1% readmission rate), and 91,467 readmissions 
(40% of AC readmissions) were considered PPRs. Readmission 
rates did not vary over the study period (Figure, Panel A). The 
median AC seven-day readmission rate across all quarters was 
5.1%, ranging from 4.3% to 5.3% (Figure, Panels A and B). The 
median seven-day PPR rate across all quarters was 2.5% and 
ranged from 2.1% to 2.5% (Figure, Panels A and C). When ad-
justed for case mix index, the AC rate increased slightly (on av-
erage 0.006% increase per quarter, P = .01) and PPR rates were 
unchanged over time (PPR model P = .14; Figure, Panel D).

Condition-Specific Readmission Rates
Of the condition-specific readmission rates, only the AC rate 
for BMT changed significantly, with a decrease of 0.1% per 

quarter, P = .048. None of the conditions had significant trends 
in increasing or decreasing readmission in PPR rates. Some 
conditions, including sickle cell and cerebrospinal fluid ven-
tricular shunt procedures, had fluctuating readmission rates 
throughout the study period (Appendix Figure, Panels A-G).

DISCUSSION
Despite substantial national efforts to reduce pediatric read-
missions,3 seven-day readmission rates at children’s hospitals 
have not decreased over six years. When individual conditions 
are examined, there are minor fluctuations of readmission rates 
over time but no clear trend of decreased readmission events.

Our results are contrary to findings in the Medicare popu-
lation, where 30-day readmission rates have decreased over 
time.13,14 In these analyses, we focused on seven-day readmis-
sion, as earlier pediatric readmissions are more likely to be pre-
ventable. Importantly, the majority of our included hospitals 
(88%) participate in the Solutions for Patient Safety collabora-
tive, which focuses on reducing seven-day readmissions. Thus, 
we are confident that a concerted effort to decrease readmis-
sion has been ongoing. Further, our findings are contrary to 
recent analyses indicating an increase in pediatric readmission 
rates using the pediatric all-condition readmission rate in the 
National Readmission Database.15 Our analyses are distinctly 
different in that they allow a focus on hospital-level perfor-
mance in children’s hospitals. Although in our analyses the all-
cause adjusted readmission rate did increase significantly over 
time (0.006% a quarter or 0.024% per year), this small increase 
is unlikely to be clinically relevant.

There are several potential reasons for the lack of change 
in pediatric readmission rates despite concerted efforts to de-
crease readmissions. First, pediatric readmissions across all 
conditions are relatively infrequent compared with adult read-
mission rates. Extrapolating from the largest pediatric study 
on readmission preventability,8 it is estimated that only two in 
100 pediatric hospitalizations results in a PPR.16 Given the lack 
of robust pediatric readmission prediction tools, the ability to 
prospectively identify children at high risk for readmission and 
target interventions is challenging. Second, as we have previ-
ously described, children are readmitted after hospitalization for 
a wide variety of conditions.5 Medicare readmission penalties 
are leveraged on specific conditions; yet, Medicaid policies in-
clude all conditions. In pediatrics, successful interventions to re-
duce readmissions have focused on hospitalizations for specific 
conditions.17 In the only two large pediatric readmission reduc-
tion trials across multiple conditions, postdischarge homecare 
nursing contact did not reduce reutilization.18,19 It is challenging 
to decrease readmissions in heterogenous populations without 
a robust set of evidence-based interventions. Third, there are 
multiple ways to measure pediatric readmissions, and different 
institutions may focus on different methods. Given the propri-
etary nature and the reliance on retrospective administrative 
data, PPR rates cannot be assessed during admission and thus 
are not feasible as a real-time quality improvement outcome. 
Fourth, in contrast to other hospital quality metrics such as cen-
tral line-associated bloodstream infections or catheter-associat-
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ed urinary tract infection, the locus of control for readmission is 
not entirely within the purview of the hospital.

It is unclear what readmission rate in children is appropri-
ate—or safe—and whether that level has already been met. 
National readmission prevention efforts may have collateral 
benefits such as improved communication, medication errors 
or adherence, and other important aspects of care during tran-
sitions. In this scenario, lower readmission rates may not reflect 
improved quality. Future research should focus on determining 
if and how readmission reduction efforts are helping to ease 
the transition to home. Alternatively, research should deter-
mine if there are better interventions to assist with transition 
challenges which should receive resources divested from fail-
ing readmission reduction efforts.

Using administrative data, we are limited in delineating truly 
preventable readmissions from nonpreventable readmissions. 
Nevertheless, we chose to focus on the PPR and AC metrics, 
as these are the most policy-relevant metrics. Additionally, we 
examined aggregate rates of readmission across a cohort of 
hospitals and did not assess for within-hospital changes in 

readmission rates. Thus, it is possible (and likely) that some 
hospitals saw improvements and others saw increases in re-
admission rates during the study period. We are unable to 
examine readmission rates at hospitals based on investment 
in readmission reduction efforts or individual state Medicaid 
reimbursement policies. Finally, we are unable to assess read-
missions to other institutions; however, it is unlikely that read-
missions to other hospitals have decreased significantly when 
readmissions to the discharging hospital have not changed.

Pediatric readmissions at children’s hospitals have not de-
creased in the past six years, despite widespread readmission 
reduction efforts. Readmission rates for individual conditions 
have fluctuated but have not decreased.
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One of the most promising methods for improving 
medical decision-making is learning from the out-
comes of one’s decisions and either maintaining 
or modifying future decision-making based on 

those outcomes.1-3 This process of iterative improvement over 
time based on feedback is called calibration and is one of the 
most important drivers of lifelong learning and improvement.1

Despite the importance of knowing the outcomes of one’s 
decisions, this seldom occurs in modern medical education.4 
Learners do not often obtain specific feedback about the deci-
sions they make within a short enough time frame to intention-
ally reflect upon and modify that decision-making process.3,5 In 
addition, almost every patient admitted to a teaching hospital 
will be cared for by multiple physicians over the course of a 
hospitalization. These care transitions may be seen as barriers 
to high-quality care and education, but we suggest a different 
paradigm: transitions of care present opportunities for trainees 
to be teammates in each other’s calibration. Peers can provide 
specific feedback about the diagnostic process and inform 
one another about patient outcomes. Transitions of care allow 

for built-in “second opinions,” and trainees can intentionally 
learn by comparing the clinical reasoning involved at different 
points in a patient’s course. The diagnostic process is dynamic 
and complex; it is fundamental that trainees have the oppor-
tunity to reflect on the process to identify how and why the 
diagnostic process evolved throughout a patient’s hospitaliza-
tion. Most inpatient diagnoses are “working diagnoses” that 
are likely to change. Thus, identifying the twists and turns in 
a patient’s diagnostic journey provides invaluable learning for 
future practice.

Herein, we describe the implementation and impact of a mul-
tisite initiative to engage residents in delivering feedback to 
their peers about medical decisions around transitions of care.

METHODS
The LOOP Project is a prospective clinical educational study 
that aimed to engage resident physicians to deliver feedback 
and updates about their colleagues’ diagnostic decision-mak-
ing around care transitions. This study was deemed exempt 
from review by the University of Minnesota Institutional Re-
view Board and either approved or deemed exempt by the 
corresponding Institutional Review Boards at all participating 
institutions. The study was conducted by seven programs at 
six institutions and included Internal Medicine, Pediatrics, and 
Internal Medicine–Pediatrics (PGY 1-4) residents from Febru-
ary 2017 to June 2017. Residents rotating through participating 
clinical services during the study period were invited to partic-
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Appropriate calibration of clinical reasoning is critical 
to becoming a competent physician. Lack of follow-
up after transitions of care can present a barrier to 
calibration. This study aimed to implement structured 
feedback about clinical reasoning for residents 
performing overnight admissions, measure the frequency 
of diagnostic changes, and determine how feedback 
impacts learners’ self-efficacy. Trainees shared feedback 
via a structured form within their electronic health 
record’s secure messaging system. Forms were analyzed 
for diagnostic changes. Surveys evaluated comfort 
with sharing feedback, self-efficacy in identifying and 

mitigating cognitive biases’ negative effects, and 
perceived educational value of night admissions—all 
of which improved after implementation. Analysis of 
544 forms revealed a 43.7% diagnostic change rate 
spanning the transition from night-shift to day-shift 
providers; of the changes made, 29% (12.7% of cases 
overall) were major changes. This study suggests that 
structured feedback on clinical reasoning for overnight 
admissions is a promising approach to improve residents’ 
diagnostic calibration, particularly given how often 
diagnostic changes occur. Journal of Hospital Medicine 
2019;14:622-625. © 2019 Society of Hospital Medicine
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ipate and given further information by site leads via informa-
tional presentations, written handouts, and/or emails.

The intervention entailed residents delivering structured 
feedback to their colleagues regarding their patients’ diagno-
ses after transitions of care. The predominant setting was the 
inpatient hospital medicine day-shift team providing feedback 
to the night-shift team regarding overnight admissions. Feed-
back about patients (usually chosen by the day-shift team) was 
delivered through completion of a standard templated form 
(Figure) usually sent within 24 hours after hospital admission 
through secure messaging (ie, EPIC In-Basket message uti-
lizing a Smartphrase of the LOOP feedback form). A 24-hour 
time period was chosen to allow for rapid cycling of feedback 
focusing on initial diagnostic assessment. Site leads and resi-
dent champions promoted the project through presentations, 
informal discussions, and prizes for high completion rates of 
forms and surveys (ie, coffee cards and pizza).

Feedback forms were collected by site leads. A categori-
zation rubric was developed during a pilot phase. Diagnoses 
before and after the transition of care were categorized as no 
change, diagnostic refinement (ie, the initial diagnosis was 
modified to be more specific), disease evolution (ie, the pa-
tient’s physiology or disease course changed), or major diag-
nostic change (ie, the initial and subsequent diagnoses differed 
substantially). Site leads acted as single-coders and conference 
calls were held to discuss coding and build consensus regard-
ing the taxonomy. Diagnoses were not labeled as “right” or 
“wrong”; instead, categorization focused on differences be-
tween diagnoses before and after transitions of care.

Residents were invited to complete surveys before and af-
ter the rotation during which they had the opportunity to give 
or receive feedback. A unique identifier was entered by each 
participant to allow pairing of pre- and postsurveys. The survey 

(Appendix 1) was developed and refined during the initial pilot 
phase at the University of Minnesota. Surveys were collected us-
ing RedCap and analyzed using SAS version 9.3 (SAS Institute 
Inc., Cary, North Carolina). Differences between pre- and post-
surveys were calculated using paired t-tests for continuous vari-
ables, and descriptive statistics were used for demographic and 
other items. Only surveys completed by individuals who com-
pleted both pre- and postsurveys were included in the analysis.

RESULTS
Overall, there were 716 current residents in the training pro-
grams that participated in this study; one site planned on 
participating but did not complete any forms. A total of 405 
residents were eligible to participate during the study period. 
Overall, 221 (54.5%)  presurveys and 90 postsurveys were com-
pleted (22.2%); 54 residents (13.3%) completed both pre- and 
postsurveys and were included in the analysis. Of the 54 survey 
respondents, 26 (48.15%) were female.

Survey results (Table) indicated significantly improved self-ef-
ficacy in identifying cognitive errors in residents’ own practice, 
identifying why those errors occurred, and identifying strate-
gies to decrease future diagnostic errors. Participants noted 
increased frequency of discussions within teams regarding 
differential diagnoses, diagnostic errors, and why diagnoses 
changed over time. The feedback process was viewed posi-
tively by participants, who were also generally satisfied with the 
overall quality, frequency, and value of the feedback received. 
After the intervention, participants reported an increase in 
the amount of feedback received for night admissions and an 
overall increase in the perception that nighttime admissions 
were as “educational” as daytime admissions.

Of 544 collected forms, 238 (43.7%) showed some diagnos-
tic change. These changes were further categorized into dis-
ease evolution (60 forms, 11.0%), diagnostic refinement (109 
forms, 20.0%), and major diagnostic change (69 forms, 12.7%).

CONCLUSION
This study suggests that an intervention to operationalize stan-
dardized, structured feedback about diagnostic decision-mak-
ing around transitions of care is a promising approach to im-
prove residents’ understanding of changes in, and evolution 
of, the diagnostic process, as well as improve the perceived 
educational value of overnight admissions. In our results, over 
40% of the patients admitted by residents had some change in 
their diagnoses after a transition of care during their early hos-
pitalization. This finding highlights the importance of ensuring 
that trainees have the opportunity to know the outcomes of 
their decisions. Indeed, residents should be encouraged to 
follow-up on their own patients without prompting; however, 
studies show that this practice is uncommon and interventions 
beyond admonition are necessary.4

The diagnostic change rate observed in this study confirms 
that diagnosis is an iterative process and that the concept of a 
working diagnosis is key—a diagnosis made at admission will 
very likely be modified by time, the natural history of the dis-
ease, and new clinical information. When diagnoses are viewed 

FIG.  Structured LOOP feedback form, usually sent as a secure in-basket mes-
sage in the Electronic Health Record.

Date of Initial Encounter: ***
Patient Initials: ***

Diagnosis Comparison
(Primary diagnosis OR, if diagnosis not known, what are the 
top 3 items in the differential diagnosis?)
• From previous provider’s note: ***
•  From my/our team’s discussion after the transition of 

care: ***

Diagnostic/Management Evolution:
If the diagnosis changed, why? ***

Helpful Pearls: (select one or more of the following)
Examples:
• If you’re concerned about ***, consider ***
• If a patient has ***, consider ***
• Something doesn’t fit: ***
• ***
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as working diagnoses, trainees may be empowered to better 
understand the diagnostic process. As learners and teachers 
adopt this perspective, training programs are more likely to be 
successful in helping learners calibrate toward expertise.

Previous studies have questioned whether resident physi-
cians view overnight admissions as valuable.6 After our inter-
vention, we found an increase in both the amount of feedback 
received and the proportion of participants who agreed that 
night and day admissions were equally educational, suggest-
ing that targeted diagnostic reasoning feedback can bolster 
educational value of nighttime admissions.

This study presents a number of limitations. First, the survey 
response rate was low, which could potentially lead to biased 
results. We excluded those respondents who did not respond 
to both the pre- and postsurveys from the analysis. Second, 
we did not measure actual change in diagnostic performance. 

While learners did report learning and saw feedback as valu-
able, self-identified learning points may not always translate 
to improved patient care. Additionally, residents chose the 
patients for whom feedback was provided, and the diagnos-
tic change rate described may be overestimated. We did not 
track the total number of admissions for which feedback could 
have been delivered during the study. We did not include a 
control group, and the intervention may not be responsible for 
changing learners’ perceptions. However, the included pro-
grams were not implementing other new protocols focused 
on diagnostic reasoning during the study period. In addition, 
we addressed diagnostic changes early in a hospital course; a 
comprehensive program should address more feedback loops 
(eg, discharging team to admitting team).

This work is a pilot study; for future interventions focused 
on improving calibration to be sustainable, they should be 

TABLE. LOOP Study Project Survey Results: Diagnostic Error Identification and Mitigation, Differential Building, 
Educational Value, Feedback Value

How confident are you in your ability to:a Pre (mean) Post (mean) P Value

Determine why differential diagnoses change from admission to 1 day later? 3.8 3.8 .6871

Identify why different providers’ differential diagnoses vary? 3.4 3.6 .0795

Understand a patient’s disease progression over the first 24-36 hours of admission? 3.7 3.8 .0733

Identify cognitive errors in your own practice? 3.2 3.6 .0006

Identify diagnostic errors or near misses in your own practice? 3.2 3.6 .0006

Identify why these errors or near misses occurred? 3.2 3.7 <.0001

Identify strategies to decrease diagnostic errors in your own practice? 3.1 3.6 <.0001

In your experience, how often do your teams discuss:b Pre (mean) Post (mean) P Value

Clinical reasoning and differential diagnosis building for patients admitted by someone else? 3.2 3.7 .0016

Clinical reasoning and differential diagnosis building for patients you admit? 3.7 4.1 .0307

Diagnostic errors and/or near misses in patients admitted by someone else? 2.8 3.2 .0003

Diagnostic errors and/or near misses in patients you admit? 3.0 3.4 .0067

Why a given diagnosis changed for a patient admitted by someone else? 3.1 3.5 .0036

Why a given diagnosis changed for a patient you admitted? 3.3 3.7 .0111

Feedback Perceptions:c Pre (mean) Post (mean) P Value

I get the same amount of feedback about my decision-making for patients I admit at night as for those I admit during the day. 1.9 2.4 .0022

Nighttime admissions are as educational as daytime admissions. 3.2 3.5 .0119

Considering all methods of clinical reasoning feedback you receive, you are satisfied with the feedback:c Pre (mean) Post (mean) P Value

Quality 3.4 3.5 .6898

Frequency 2.8 2.9 .6264

Overall value 3.3 3.6 .0571

aOn a 1-5 Likert scale, (1) Very unconfident, (2) Somewhat unconfident, (3) Neutral, (4) Somewhat confident, (5) Very confident
bOn a 1-5 Likert scale, (1) Never, (2) Rarely, (3) Sometimes, (4) Usually, (5) Always
cOn a 1-5 Likert scale, (1) Strongly disagree, (2) Disagree, (3) Neutral, (4) Agree, (5) Strongly agree
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congruent with existing clinical workflows and avoid adding to 
the stress and/or cognitive load of an already-busy clinical ex-
perience. The most optimal strategies for delivering feedback 
about clinical reasoning remain unclear.

In summary, a program to deliver structured feedback 
among resident physicians about diagnostic reasoning across 
care transitions for selected hospitalized patients is viewed 
positively by trainees, is feasible, and leads to changes in res-
ident perception and self-efficacy. Future studies and inter-
ventions should aim to provide feedback more systematical-
ly, rather than just for selected patients, and objectively track 
diagnostic changes over time in hospitalized patients. While 
truly objective diagnostic information is challenging to obtain, 
comparing admission and other inpatient diagnoses to dis-
charge diagnoses or diagnoses from primary care follow-up 
visits may be helpful. In addition, studies should aim to track 
trainees’ clinical decision-making over time and determine 
the effectiveness of feedback at improving diagnostic perfor-
mance through calibration.
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“Better than a thousand days of diligent study is one day with 
a great teacher.”

—Japanese proverb

My chairman of medicine in medical school was a looming, in-
timidating, diagnostic genius—and one of the best teachers 
I have ever had. As a sub-intern it seemed I learned more in 
one month with him than in my prior six months of medical 
school.  After the rotation, I asked him how he became such an 
effective teacher. “Simple,” he said, “I invest significant time 
and effort.” 

But time is limited and you have to be smart with how you 
invest it. Here are three pearls that are a wise investment—they 
will make you a better teacher. 

PREPARE
Those who seem to teach effortlessly do so after substan-
tial behind-the-scenes effort. Read on your patients before 
rounds. Identify key teaching points and useful literature. Get 
some questions ready to define knowledge gaps and create 
“Teaching Scripts.” 

Teaching Scripts are preplanned summaries of specific topics 
that can be used on rounds or longer talks and are “triggered” 
by common scenarios (eg, hypoxia). Great teaching scripts use 
a “hook” to engage the learner (commonly a thought-provok-
ing question or story), two to five teaching points, and pur-
poseful questions, mnemonics, and visual representations. 

You should aim to develop at least five teaching scripts on 
commonly encountered topics. Eventually, you should have 
twenty scripts you can easily reference. 

USE TECHNOLOGY
Technology significantly enhances the efficiency and impact of 
your teaching. For example, on rounds use your cell phone to 
display and teach anatomy, radiographic images, and EKGs. 
Use an iPad as a mobile whiteboard. Use email to collate and 
disseminate teaching points or send links to valuable learning 
resources like procedural videos. At its best, you can develop 
new programs and recruit team members to create resources, 
like I did with an online series focused on teaching to teach 

using graphically-enhanced TED-style talks1 and animated 
whiteboard videos.2

LEARN FROM OTHER DISCIPLINES
Do you easily remember the content from your medical school 
lectures?  Likely not. But you likely remember moments from 
your favorite comedian or TED talk. Unlike the many Power-
Point lectures you’ve sat through, I’ll bet you stay engaged in 
films and documentaries. Why the difference? In short—med-
ical educators often don’t make content engaging, readily 
understood, or memorable. To be most effective in teaching, 
learn from experts in other fields. Think how storytelling, film, 
theater, and graphic design contribute to learning. Don’t be 
afraid to be different. 

All of these disciplines recognize the power of storytelling to 
make their points more impactful and memorable. Leverage 
this by mixing lessons with stories to create teaching points 
that stick. Lessons of character and morals can be highlighted 
through stories of personal struggles, prior patients, or people 
you admire. Clinical tips can be reinforced through sharing a 
“clinical story”—concise retellings of high-yield patient cases 
with diagnosis or management tips.

These disciplines also recognize the importance of “setting 
the stage” to create an optimal experience. We too can learn 
from this by setting the stage for our learners. Build a learn-
ing environment that is positive, collaborative, and fun by be-
ing open, curious, and enthusiastic. Treat your team to coffee 
rounds or lunch and get to know each learner as you walk be-
tween patients. As Teddy Roosevelt said, “people don’t care 
how much you know, until they know how much you care.” 

My chairman taught me that exceptional teaching is not a 
talent of the gifted, it is a skill of the diligent. If you invest in 
your teaching, you can make a tremendous impact in the lives 
of your learners.  Are you ready to be empowered?
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PROGRESS NOTES

Methodological Progress Note: Group Level Assessment
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G roup Level Assessment (GLA) is a qualitative re-
search methodology designed to enable groups 
of stakeholders to generate and evaluate data in 
participatory sessions.1 It has been used in diverse 

health-related settings for multiple research purposes, includ-
ing needs/resource assessment, program evaluation, quality 
improvement, intervention development, feasibility/accept-
ability testing, knowledge generation, and prioritization.2-6 
Unlike traditional qualitative research methods in which partic-
ipants provide data and researchers analyze it, GLA uses a sev-
en-step structured process (Table) that actively involves a large 
group of stakeholders in the generation, interpretation, and 
synthesis of data and allows salient themes to be identified 
from stakeholders’ perspectives.7 GLA deliverables include a 
set of action items that are relevant to the target issue and 
representative of the collective view of stakeholders. In this is-
sue of the Journal of Hospital Medicine, Choe and colleagues 
used GLA methodology to identify the perspectives of pedi-
atric medical providers and interpreters with regard to the use 
of interpreter services for hospitalized children having limited 
English proficiency (LEP).8

Each individual GLA session is intended for a group of 15-
60 stakeholders. Ideally, a GLA session is scheduled for ap-
proximately three hours with a skilled facilitator guiding the 
group through the steps of the session.1 Depending on the 
study scope and research questions, modifications to GLA can 
be made when engaging fewer stakeholders, conducting the 
GLA across several shorter sessions with the same group, or 
conducting multiple sessions with different stakeholder groups 
wherein results are integrated across the groups.1

APPLICATION OF GLA
Stakeholder Recruitment 
GLAs are designed to bring diverse groups together to be 
able to generate and evaluate ideas collectively, which in 
turn helps to reduce potential power differentials between or 
among participants. Depending on the research question(s), 
relevant stakeholders may include local community residents, 
patients, caregivers, community leaders, practitioners, provid-
ers, community-based organizations, and even CEOs. The use 

of purposeful sampling techniques can obtain a diverse group 
of stakeholders, thus helping ensure a wide range of ideas and 
perspectives. Choe and colleagues used flyers and announce-
ments at staff meetings to recruit physicians, nursing staff, and 
interpreters who were subsequently assigned to GLA sessions 
to ensure engagement from a range of stakeholder roles at 
each session.8

Session Logistics 
Strategies to create an open, equitable atmosphere in GLA 
sessions include role-based assigning of individuals to specific 
groups, avoiding introductions that emphasize status, pre-edu-
cation for any leaders and supervisors about the participatory 
and equitable nature of GLA, and minimizing cliques and overly 
dominant voices throughout the session. Stakeholders who take 
part in activities in a GLA session typically receive an incentive 
for participating. Additional supports such as food and child-
care may be considered. GLA sessions involving children may 
require providing the young participants assistance in writing 
their responses and/or the use of additional facilitators to keep 
the small groups on track.5 Interpreters and facilitators can be 
incorporated into GLA sessions to assist stakeholders who may 
need assistance with understanding and responding to prompts, 
such as language interpretation and translation services.

Prompt Development 
Similar to the development of questions for interview and focus 
group guides, creating effective prompts is a critical compo-
nent of data collection in GLA. Prompts are statements word-
ed as incomplete or fill-in-the-blank sentences that should be 
open ended to allow participants to respond with their own 
thoughts and experiences. Prompts that resemble the begin-
ning of a sentence (eg, “The biggest challenge we face is…”) 
encourage honest reflection rather than questions that can 
make participants feel like they are being evaluated. We rec-
ommend varying the number of prompts based on the group 
size: approximately one chart and prompt per person attend-
ing, with a maximum of 35 prompts at one session.1 This allows 
for sufficient variability in the responses generated without be-
ing overwhelming or too time-consuming. For example, Choe 
et al. developed a pool of 51 unique prompts addressing their 
research questions and then used 15-32 prompts in each GLA 
session, depending on the number of participants. 8 Prompts 
should be written with some purposeful redundancy, target-
ing the research question from several angles. The emphasis 
should be on the content’s alignment with the research ques-
tions rather than the actual wording of the prompts as a way of 
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ensuring that the generated data is both valid and useful.
Prompts should also vary in format, style (eg, different col-

or markers, pictures, fonts, etc.), and placement on each flip 
chart page. An individual flip chart can include multiple re-
lated prompts: for example, “split-halves” in two columns or 
rows (ie, the best part/worst part). Taken as a whole, the flip 
charts and accompanying prompts create different lenses for 
gathering participant perspectives on the research questions.  
See Appendix Table for suggested prompt characteristics 
and examples from a hypothetical study related to pediatric  
healthcare.

GLA prompt development will ideally occur in collaboration 
with an advisory team comprised of representative members 
from each of the stakeholder groups. Using a participatory 
research approach in the research design and preparation 
phases ensures that GLA prompts are understandable and rel-
evant to participants and are able to appropriately capture the 
underlying purpose of the study.

Description of the Seven Steps in GLA 
In step one, climate setting, the facilitator provides an overview 
of the session, including a description of the GLA rationale and 
process. Typically, an icebreaker or brief introduction activity is 
conducted. Step two, generating, is a hallmark step of GLA in 
which participants walk around and respond to prompts pre-
written on flip charts hung on walls in a large room. Participants 
use markers and respond to each prompt by either providing 
a unique comment and/or corroborating an existing comment 
by adding a checkmark or star. During this step, organizers 
typically play music and encourage participants to enjoy food, 
chat with fellow participants, and leisurely move from prompt 

to prompt in any order. Step three, appreciating, is a brief in-
terim step where participants take a “gallery walk” and view 
responses written on the charts.

In step four, reflecting, participants reflect on the data and 
briefly write down their thoughts about the responses gen-
erated in the session. In step five, understanding, smaller 
groups synthesize responses across a subset of charts and 
report their findings to the larger group. Depending on the 
size and composition of the larger group, small groups of four 
to seven people are formed or assigned. Each small group is 
assigned a subset of approximately four to six charts. Using 
thematic analysis, participants look for relationships among 
the responses on their assigned charts, referring to individual 
responses as evidence for the main findings. Groups will take 
notes on the charts, circle key phrases, or draw arrows to show 
relationships in the data and thereafter develop themes. As 
each small group reports their findings, the facilitator will keep 
a running list of generated themes, ideally in the participants’ 
own words. Step six, selecting, involves participants discuss-
ing, further synthesizing, and prioritizing data. Step six can oc-
cur as a facilitated large group discussion or in a form in which 
participants can remain in the same small groups from step 
five and work together to complete this further step. Themes 
across all of the small groups are consolidated and developed 
into overarching themes. Step seven, action, includes planning 
the next steps to address priorities.

Data Analysis 
Analyzing the data generated through a GLA is an iterative 
process incorporated into steps three to seven as described 
above and often continues after the GLA session is complete. 
Step seven can be scheduled as a separate action-planning 
session depending on time constraints and the study goals. 
This final step moves the group toward interpretation and dis-
semination as themes are prioritized and used to drive action 
steps toward a programmatic, policy, or community change. 
In some studies, themes will be aggregated across multiple 
GLAs to integrate the findings from several sessions. This step 
is sometimes completed with a smaller group of stakeholders, 
an advisory board, or the research team.

Complementary Data and Synthesis 
Research teams often collect additional sources of data that 
are later used to analyze and interpret the initial stakehold-
er-developed findings (ie, demographic surveys) and to identi-
fy priority areas. Field notes, photographs of completed charts, 
and recorded participant quotes can also be incorporated into 
the thematic analysis. Small and large group discussions could 
be audio recorded and transcribed to capture participants’ 
individual comments and interpretations. In Choe et al. the 
team recorded detailed notes, including quotations from par-
ticipants, and collected a demographic survey. After each GLA 
session, Choe and colleagues compiled all of the stakehold-
er-driven findings to develop an overarching set of themes 
related to communication with LEP families and priority areas 
that could inform subsequent action. Similar to the qualitative 

TABLE. GLA Steps

Step 1: Climate Setting

Overview of session; introductions; icebreaker/warm-up

Step 2: Generating

Participants respond to prompts on wall charts with words or pictures

Step 3: Appreciating

Participants mill around and look at data on wall charts

Step 4: Reflecting

Participants spend time alone thinking about what stands out in the data

Step 5: Understanding

Small groups discuss and distill data into themes; report out

Step 6: Selecting

Participants further discuss and prioritize themes

Step 7: Action

Participants consider the next steps to take based on priorities

Abbreviation: GLA, group level assessment.
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validation strategy of member checking, the authors shared 
and revised this overarching set of themes in discussion with 
stakeholders to ensure that participant ideas were adequately 
and accurately represented.8

STRENGTHS OF GLA
Compared to traditional qualitative methods such as one-
on-one interviews and focus groups, GLA is designed for 
large groups and is used to promote active engagement 
of diverse stakeholders in the participatory process. Unlike 
many other qualitative methods, GLA provides a stakehold-
er-driven, structured format to elicit diverse stakeholder 
viewpoints in the moment and build consensus in a partic-
ipatory manner about priorities and subsequent actions. 
The progression of the GLA process is collaborative, with 
stakeholders generating, analyzing, and prioritizing data 
from their own perspectives. In a focus group or one-on-
one interviews, researchers would conduct the analysis after 
the audio recordings were transcribed. In GLA, stakeholders 
conduct a thematic analysis in real time, an aspect that adds 
the stakeholder perspective to analysis of the findings, in-
terpretation, and implications. GLA offers a fun and interac-
tive experience that can build a sense of community among 
participants (eg, walking around, impromptu conversation, 
working in small groups, sharing perspectives on the same 
issue from different vantage points, etc.). GLA is a versatile, 
flexible methodology that can be used to address different 
research objectives, be modified for use with various size 
groups, and be adapted based on the needs and character-
istics of stakeholders (eg, children, people with disabilities, 
etc.).1 When used in recruitment, GLA is designed to include 
stakeholders representing different roles and levels of a 
system. GLA can be particularly useful when engaging un-
derserved communities in research because the process is 
nonthreatening and promotive of shared perspectives and 
decision-making. Importantly, the final step of GLA provides 
interested stakeholders with a way to stay involved in the 
research through prioritization and action.

LIMITATIONS OF GLA
Like other self-report research methods, GLA relies on stake-
holder comfort and willingness to share “public data”.1 Thus, 
controversial or sensitive issues may not be brought forth. Since 
the final themes of GLA are consensus based in terms of what 
the group of stakeholders finds to be most important, nuances 
and outlier data can be missed. Successfully conducting a GLA 
requires a skilled, flexible facilitator who can manage group 
dynamics while also balancing the structure of the seven-step 

process, promoting an open and equitable environment, and 
ensuring the research process remains rigorous. Large groups 
can be more difficult for facilitators to manage especially when 
there are power differentials, conflict, and hidden agendas 
among stakeholders. The large group design, multiple steps 
of GLA, and participatory atmosphere with music and food can 
be off-putting for some stakeholders who find the process too 
noisy, overwhelming, or unstructured. In addition, large groups 
can be challenging to schedule at times and to find locations 
that are convenient for stakeholders.

WHY DID THE AUTHORS USE GLA?
Compared to researcher-driven qualitative methods that can 
be resource-intensive and are limited by researcher perspec-
tive, GLA emphasizes the contextual, “lived” expertise of 
stakeholders and relies on them in real time to identify and 
prioritize matters relevant to the participants. The participato-
ry process of GLA promotes stakeholder buy-in and builds on 
the collective wisdom of the stakeholder group. This is ideally 
seen in Choe et al.’s study where GLA offered the researchers a 
structured qualitative methodology that engaged a large num-
ber of medical providers and interpreters to identify effective 
practices that should ultimately enhance communication with 
families of hospitalized LEP children.
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In 2016, Pediatric Hospital Medicine (PHM) was recognized as 
a subspecialty under the American Board of Pediatrics (ABP), 
one of 24 certifying boards of the American Board of Medi-
cal Specialties. As with all new ABP subspecialty certification 

processes, a “practice pathway” with specific eligibility criteria 
allows individuals with expertise and sufficient practice experi-
ence within the discipline to take the certification examination. 
For PHM, certification via the practice pathway is permissible for 
the 2019, 2021, and 2023 certifying examinations.1 In this per-
spective, we provide an illustration of ABP leadership and the 
PHM community partnering to mitigate unintentional gender 
bias that surfaced after the practice pathway eligibility criteria 
were implemented. We also provide recommendations to revise 
these criteria to eliminate future gender bias and promote equity 
in medicine. 

In July 2019, individuals within the PHM community began 
to share stories of being denied eligibility to sit for the 2019 
exam.2 Some of the reported denials were due to an eligibil-
ity criterion related to “practice interruptions”, which stated 
that practice interruptions cannot exceed three months in the 
preceding four years or six months in the preceding five years. 
Notably, some women reported that their applications were 
denied because of practice interruptions due to maternity 
leave. These stories raised significant concerns of gender bias 
in the board certification process and sparked collective action 
to revise the board certification eligibility criteria. A petition 
was circulated within the PHM community and received 1,479 
signatures in two weeks. 

Given the magnitude of concern, leaders within the PHM 
community, with support from the American Academy of Pe-
diatrics, collaboratively engaged with the ABP and members 
of the ABP PHM subboard to improve the transparency and 
equity of the eligibility process. As a result of this activism and 
effective dialogue, the ABP revised the PHM board certifica-
tion eligibility criteria and removed the practice interruption 
criterion.1 Through this unique experience of advocacy and 
partnership in medicine, the PHM community and ABP were 
able to work together to mitigate unintentional gender bias 

in the board certification process. However, this collaboration 
must continue as we believe the revised criteria remain unin-
tentionally biased against women. 

Gender bias is defined as the unfair difference in the way 
men and women are treated.3 Maternal bias is further char-
acterized as bias experienced by mothers related to mother-
hood, often involving discrimination based on pregnancy, ma-
ternity leave, or breastfeeding. Both are common in medicine. 
Two-thirds of physician mothers report experiencing gender 
bias and more than a third experience maternal bias.4 This bias 
may be explicit, or intentional, but often the bias is uninten-
tional. This bias can occur even with equal representation of 
women and men on committees determining eligibility, and 
even when the committee believes it is not biased.5 Further-
more, gender or maternal bias negatively affects individuals 
in medicine in regards to future employment, career advance-
ment, and compensation.6-11

Given these implications, we celebrate the removal of 
the practice interruptions criterion as it was unintentional-
ly biased against women. Eligibility criteria that considered 
practice interruptions would have disproportionately affect-
ed women due to leaves related to pregnancy and due to 
discrepancies in the length of parental leave for mothers ver-
sus fathers. Though the ABP’s initial review of cases of denial 
did not demonstrate a significant difference in the propor-
tion of men and women who were denied, these data may 
be misleading. Potential reasons why the ABP did not find 
significant differences in denial rates between women and 
men include: (1) some women who had recent maternity 
leaves chose not to apply because of concerns they may be 
denied; or (2) some women did not disclose maternity leaves 
on their application because they did not interpret maternity 
leave to be a practice interruption. This “self-censoring” may 
have resulted in incomplete data, making it difficult to fully 
understand the differential impact of this criterion on women 
versus men. Therefore, it is essential that we as a profession 
continue to identify any areas where gender bias exists in de-
termining eligibility for certification, employment, or career 
advancement within medicine and eliminate it. 

Despite the improvements made in the revised criteria, fur-
ther revision is necessary to remove the criterion related to the 
“start date”, which will differentially affect women. This criteri-
on states that an individual must have started their PHM prac-
tice on or before July of the first year of a four-year look-back 
period (eg, July 2015 for the 2019 cycle). We present three the-
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oretical cases to illustrate gender bias with respect to this crite-
rion (Table). Even though Applicants #2 and #3 accrue far more 
than the minimum number of hours in their first year—and 
more hours overall than Applicant #1—both of these women 
will remain ineligible under the revised criteria. While Appli-
cant #2 could be eligible for the 2021 or 2023 cycle, Applicant 
#3, who is new to PHM practice in 2019 as a residency gradu-
ate, will not be eligible at all under the practice pathway due to 
delayed graduation from residency. 

Parental leave during residency following birth of a child may 
result in the need to make up the time missed.12 This means 
that more women than men will experience delayed entry into 
the workforce due to late graduation from residency.13 Women 
who experience a gap in employment at the start of their PHM 
practice due to pregnancy or childbirth will also be differen-
tially affected by this criterion. If this same type of gap were 
to occur later in the year, it would no longer impact a woman’s 
eligibility under the revised criteria. Therefore, we implore the 
ABP to reevaluate this criterion which results in a hidden “prac-
tice interruption” penalty. Removing eligibility criteria related 
to practice interruptions, wherever they may occur, will not 
only eliminate systematic bias against women, but may also 
encourage men to take paternity leave, for which the benefits 
to both men and women are well described.14,15 

We support the ABP’s mission to maintain the public’s trust 
by ensuring PHM board certification is an indicator that indi-
viduals have met a high standard. We acknowledge that the 
ABP and PHM subboard had to draw a line to create minimum 
standards. The start date and four-year look-back criteria were 
informed by prior certification processes, and the PHM com-
munity was given the opportunity to comment on these cri-
teria prior to final ABP approval. However, now that we have 
become aware of how the start date criteria can differentially 
impact women and men, we must reevaluate this line to ensure 
that women and men are treated equally. Similar to the remov-
al of the practice interruptions criterion, we do not believe that 
removal of the start date criterion will in any way compromise 

these standards. A four-year look-back period will still be in 
place and individuals will still be required to accrue the min-
imum number of hours in the first year and each subsequent 
year of the four-year period. 

Despite any change in the criteria, there will be individu-
als who remain ineligible for PHM board certification. We will 
need to rely on institutions and the societies that lead PHM to 
remember that not all individuals had the opportunity to certify 
as a pediatric hospitalist, and for some, this was due to mater-
nity leave. No woman should have to worry about her future 
employment when considering motherhood. 

 We hope the lessons learned from this experience will 
be informative for other specialties considering a new cer-
tification. Committees designing new criteria should have 
proportional representation of women and men, inclusion of 
underrepresented minorities, and members with a range of 
ages, orientations, identities, and abilities. Criteria should be 
closely scrutinized to evaluate if a single group of people is 
more likely to be excluded. All application reviewers should 
undergo training in identifying implicit bias.16 Once eligibility 
criteria are determined, they should be transparent to all appli-
cants, consistently applied, and decisions to applicants should 
clearly state which criteria were or were not met. Regular audits 
should be conducted to identify any bias. Finally, transparent 
and respectful dialogue between the certifying board and the 
physician community is paramount to ensuring continuous 
quality improvement in the process. 

The PHM experience with this new board certification pro-
cess highlights the positive impact that the PHM community 
had engaging with the ABP leadership, who listened to the 
concerns and revised the eligibility criteria. We are optimistic 
that this productive relationship will continue to eliminate any 
gender bias in the board certification process. In turn, PHM and 
the ABP can be leaders in ending gender inequity in medicine. 

Disclosures: The authors have nothing to disclose.

TABLE. Theoretical Cases to Illustrate Gender Bias in the Pediatric Hospital Medicine Board 
Certification Eligibility Criteria
Applicant Context Applicant-Reported Hours Eligibility Determination

1 Full-time in PHM practice for 4 years from July 1, 2015 
to June 30, 2019. This individual had a 6-month practice 
interruption from January 1, 2015 to June 30, 2015.

Spent 1,000 work hours in the direct care of hospitalized 
children in the first year and 2,000 work hours in each of 
the subsequent three years, resulting in 7,000 direct patient 
care hours.

Would be eligible under the revised practice pathway criteria.

2 Full-time in PHM practice for almost 4 years from October 
1, 2015 to June 30, 2019. This individual started her PHM 
practice 12 weeks into the “look-back” period due to the 
birth of her child in July 2015.

Spent 1,500 work hours in the direct care of hospitalized 
children in the first year and 2,000 work hours in each of 
the subsequent three years, resulting in 7,500 direct patient 
care hours. 

Would be ineligible in 2019 under the revised practice 
pathway criteria (solely based on the start date criteriona),  
but may be eligible in 2021.

3 Plans to practice full-time in PHM practice for almost 4 
years from August 1, 2019 to June 30, 2023. This individual 
delayed the start of her PHM practice by 4 weeks due to a 
maternity leave during residency that delayed her residency 
graduation date.

Will spend 1,833 work hours in the direct care of 
hospitalized children in the first year and 2,000 work hours 
in each of the subsequent three years, resulting in 7,833 
direct patient care hours. 

Will be ineligible for the 2023 exam and the practice pathway 
(solely based on the July start-date criteriona), as 2023 is the 
final year the exam will be offered under the practice pathway.

a This criterion states that an individual must have started their PHM practice on or before July of the first year of the four-year look-back period (eg, July 2019 for the 2023 cycle).

Abbreviation: PHM, pediatric hospital medicine.
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Inspired by the ABIM Foundation’s Choosing Wisely® 
campaign, the “Things We Do for No Reason™” (TWDFNR™) 
series reviews practices that have become common parts 
of hospital care but may provide little value to our patients. 
Practices reviewed in the TWDFNR™ series do not represent 
“black and white” conclusions or clinical practice standards 
but are meant as a starting place for research and active 
discussions among hospitalists and patients. We invite you to 
be part of that discussion.

CLINICAL SCENARIO
A 40-year-old woman with a history of opioid use disorder 
(OUD) on buprenorphine-naloxone treatment is admitted to 
medicine following incision and drainage of a large forearm 
abscess with surrounding cellulitis. The patient reports severe 
pain following the procedure, which is not relieved by ibupro-
fen. The admitting hospitalist orders a pain regimen for the pa-
tient, which includes oral and intravenous hydromorphone and 
discontinues the patient’s buprenorphine-naloxone so that the 
short-acting opioids can take effect.

BACKGROUND
Medications to treat OUD include methadone, buprenorphine, 
and extended-release naltrexone. Buprenorphine is a Schedule 
III medication under the United States Food and Drug Admin-
istration that reduces opioid cravings, subsequently decreasing 
drug use1 and opioid-related overdose deaths.2 It has a favorable 
safety profile and can be prescribed for OUD in an office-based, 
outpatient setting since the Drug Addiction Treatment Act of 
2000 (DATA 2000). Due to extensive first-pass metabolism, bu-
prenorphine for OUD is typically administered sublingually, ei-
ther alone or in a fixed combination with naloxone.

WHY YOU MIGHT THINK YOU SHOULD HOLD 
BUPRENORPHINE WHEN TREATING ACUTE 
PAIN
Buprenorphine is a partial opioid agonist with a long half-life 
and high affinity for the mu opioid receptor. Given these prop-

erties, prior recommendations assumed that buprenorphine 
blocked the effectiveness of additional opioid agonists.3,4 In 
2004, guidelines by the Department of Health and Human Ser-
vice Center for Substance Abuse Treatment recommended dis-
continuing buprenorphine in patients taking opioid pain medi-
cations.5 These suggestions were based on limited case reports 
describing difficulty controlling pain in patients with OUD with 
a high opioid tolerance who were receiving buprenorphine.6

Providers may hold buprenorphine when treating acute pain 
out of concern it could precipitate withdrawal by displacing 
full opioid agonists from the mu receptor. Providers may also 
believe that the naloxone component in the most commonly 
prescribed formulation, buprenorphine-naloxone, blocks the 
effects of opioid analgesics. Evolving understanding of bu-
prenorphine pharmacology and the absence of high-quality 
evidence has resulted in providers holding buprenorphine in 
the setting of acute pain. 

Finally, providers without dedicated training may feel they 
lack the necessary qualifications to prescribe buprenorphine in 
the inpatient setting. DATA 2000 requires mandatory X waiver 
training for physicians, nurse practitioners, and physician as-
sistants to prescribe outpatient buprenorphine for OUD treat-
ment outside of specialized opioid treatment programs.

WHY DISCONTINUING BUPRENORPHINE 
WHEN TREATING ACUTE PAIN IS NOT  
NECESSARY
Despite buprenorphine’s high affinity at the mu receptor, addi-
tional receptors remain available for full opioid agonists to bind 
and activate,6 providing effective pain relief even in patients 
using buprenorphine. In contrast to the 2004 Department of 
Health and Human Service guidelines, subsequent clinical 
studies have demonstrated that concurrent use of opioid an-
algesics is effective for patients maintained on buprenorphine, 
similar to patients on other forms of OUD treatment such as 
methadone.7,8

Precipitated withdrawal only occurs when buprenorphine is 
newly introduced to patients with already circulating opioids. 
Patients receiving buprenorphine-naloxone can also be ex-
posed to opioids without precipitated withdrawal from the nal-
oxone component, as naloxone is not absorbed via sublingual 
or buccal administration, but only present in the formulation to 
dissuade intravenous administration of the medication. 

Even in the perioperative period, there is insufficient evi-
dence to support the discontinuation of buprenorphine.9 Stud-
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ies in this patient population have found that patients receiv-
ing buprenorphine may require higher doses of short-acting 
opioids to achieve adequate analgesia, but they experience 
similar pain control, lengths of stay, and functional outcomes 
to controls.10 Despite variable perioperative management of 
buprenorphine,11 protocols at major medical centers now rec-
ommend continuing or dose adjusting buprenorphine in the 
perioperative period rather than discontinuing.12-14

Patients physically dependent on opioid agonists, including 
buprenorphine, must be maintained on a daily equivalent opi-
oid dose to avoid experiencing withdrawal. This maintenance 
requirement must be met before any analgesic effect for acute 
pain is obtained with additional opioids. Temporarily discon-
tinuing buprenorphine introduces unnecessary complexity to 
a hospitalization, places the patient at risk of exacerbation of 
pain, opioid withdrawal, and predisposes the patient to return 
to use and overdose if not resumed before hospital discharge.5 

Finally, clinicians do not require additional training or an X 
waiver to administer buprenorphine to hospitalized patients. 
These requirements are limited to providers managing bu-
prenorphine in the outpatient setting or those prescribing bu-
prenorphine to patients to take postdischarge. Hospitalists fre-
quently prescribe opioid medications in the inpatient setting 
with similar or greater safety risk profiles to buprenorphine.

WHEN YOU SHOULD CONSIDER HOLDING 
BUPRENORPHINE
Providers may consider holding buprenorphine if a patient 
with OUD has not been taking buprenorphine before hospi-
talization and has severe acute pain needs. This history can be 
confirmed with the patient and the state’s online prescription 
drug monitoring program. If further clarification is needed, this 
can be accomplished with a pharmacist and urine testing or by 
verifying with the patient’s opioid treatment program, as some 
programs provide directly administered buprenorphine. 

In cases where a patient may have stopped buprenorphine 
before admission but wants to restart it in the hospital, it is 
essential to ascertain when the patient last used an opioid. 
The buprenorphine reinduction should be timed to a suffi-
cient number of hours since last opioid use and/or to when 
the patient shows signs of active withdrawal. The re-induction 
can take place before, during, or after an acute pain episode, 
depending on the individual circumstances.

Patient preference is extremely important in the manage-
ment of both pain and OUD. After shared decision-making, 
some patients may ultimately opt to hold buprenorphine in 
certain situations or switch to an alternative treatment, such 
as methadone, during their hospitalization. Such adjustments 
should be made in conjunction with the patient, primary care 
provider, and pain or addiction medicine specialty consultation.

WHAT YOU SHOULD DO INSTEAD
For patients on buprenorphine admitted to the hospital with 
anticipated or unanticipated acute pain needs, hospitalists 
should continue buprenorphine. Continuation of buprenor-
phine meets a patient’s baseline opioid requirement while still 

allowing the use of additional short-acting opioid agonists as 
needed for pain.15

As with all pain, multimodal pain management should be 
provided with adjunctive medications such as acetaminophen, 
nonsteroidal anti-inflammatory drugs, neuropathic agents, 
topical analgesics, and regional anesthesia.8

Acute pain can be addressed by taking advantage of 
buprenorphine’s analgesic effects and adding additional 
short-acting opioids if needed.15 Several options are available, 
including:

1.   Continuing daily buprenorphine and prescribing 
short-acting opioid agonists, preferably those with high 
intrinsic activity at the mu receptor (such as morphine, 
fentanyl, or hydromorphone). Full opioid agonist doses 
to achieve analgesia for patients on buprenorphine will 
be higher than in opioid naïve patients due to tolerance.16

2 .  Dividing the total daily buprenorphine dose into three or 
four times per day dosing, since buprenorphine provides 
an analgesic effect lasting six to eight hours. Short-acting 
opioid agonists can still be prescribed on an as-needed 
basis for additional pain needs.

3.   Temporarily increasing the total daily buprenorphine 
dose and dividing into three or four times per day dosing, 
as above. Short-acting opioid agonists can still be pre-
scribed on an as-needed basis for additional pain needs.

It is essential to make a clear plan with the patient for initi-
ation and discontinuation of short-acting opioid agonists or 
buprenorphine changes. Patients on buprenorphine should 
be managed collaboratively with the primary care provider or 
addiction specialist to coordinate prescribing and follow-up 
after discharge.

RECOMMENDATIONS 
• Continue outpatient buprenorphine treatment for patients 

admitted with acute pain. 
• Use adjunctive nonopioid pain medications and nonphar-

macologic modalities to address acute pain.
• Adjust buprenorphine to address acute pain by dividing 

the total daily amount into three or four times a day dosing, 
and/or up-titrate the buprenorphine dose (federal prescrib-
ing regulations recommend a maximum of 24 mg daily, but 
state regulations may vary). 

• Add short-acting opioid agonists on an as-needed basis in 
conjunction with a defined plan to discontinue short-acting 
opioid agonists to avoid a return to use.

• Make plans collaboratively with the patient and outpatient 
provider, and communicate medication changes and plan 
at discharge.

CONCLUSION
Concerning our case, the hospitalist can continue the patient’s 
buprenorphine-naloxone, even with her acute pain needs. The 
patient has a baseline opioid requirement, fulfilled by continu-
ing buprenorphine. Additional short-acting opioid agonists, 
such as hydromorphone, will provide analgesia for the patient, 
though the clinician should be aware that higher doses might 
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be required. The practice of holding buprenorphine during 
episodes of acute pain is not supported by current evidence 
and may predispose to inadequate analgesia, opioid with-
drawal, and risk of return to use and death.2

Do you think this is a low-value practice? Is this truly a “Thing 
We Do for No Reason™”? Share what you do in your practice 
and join in the conversation online by retweeting it on Twitter 
(#TWDFNR) and liking it on Facebook. We invite you to pro-
pose ideas for other “Things We Do for No Reason™” topics 
by emailing TWDFNR@hospitalmedicine.org.
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Recognizing the increasingly important role of point-of-
care ultrasound (POCUS) in advancing clinical care, the 
Society of Hospital Medicine (SHM) has published a 
valuable series of position statements to guide hospi-

talists and administrators on the safe and effective use of PO-
CUS.1 In this issue of the Journal of Hospital Medicine, Soni et 
al. present a series of consensus-based recommendations on 
ultrasound guidance for lumbar puncture (LP).2 Among these 
are the recommendations that ultrasound “should be used” to 
map the lumbar spine and to select an appropriate puncture 
site to reduce insertion attempts, reduce needle redirections, 
and increase overall procedural success.

At first glance, the recommendations appear definitive. 
However, not immediately obvious is the authors’ clarification 
that “This position statement does not mandate that hospital-
ists use ultrasound guidance for LP, nor does it establish ultra-
sound guidance as the standard of care for LP.” Even with the 
authors’ caveat, this nuance may not be readily apparent to the 
readers who review only the executive summary of the guide-
lines or who omit the context provided in the background of 
the position statement.

The directive language of this position statement may be 
a result of an unmerited amplification. The SHM POCUS Task 
Force employed the Research and Development Appropri-
ateness Method to quantify the degree of consensus and the 
strength of the recommendation assigned,3 reaching “very 
good” consensus for each of the recommendations espoused 
in its position statement. Procedurally, this implies that ≥80% 
of the 27 voting members rated each published recommen-
dation statement as “appropriate”. Using wording assigned 
a priori by the committee to each level of consensus, appro-
priateness became magnified to the declaration “should be 
used”. In this manner, the strength of the recommendations in 
this position statement is not necessarily based on the experts’ 
convictions related to ultrasound-guided LP, nor the strength 
of the supporting evidence.

In the case of ultrasound-guided LP, we might choose differ-
ent descriptors than “appropriate” or “should be used”.  The 
evidence base for ultrasound guidance for LP, though growing, 
may be insufficient as a foundation to a position statement 
and is certainly insufficient to create a new standard of care for 

hospitalists. Although the SHM POCUS Task Force complet-
ed a thoughtful literature review, no systematic approach (eg, 
GRADE methodology4) was used to rate the quality of evidence. 
Furthermore, the literature reviewed was drawn predominantly 
from anesthesia and emergency medicine sources—not readily 
generalizable to the hospitalist. Notably, these studies exam-
ined all neuraxial procedures (most commonly epidural and 
spinal anesthesia), which employ different techniques and tools 
than LP and are performed by clinicians with vastly different 
procedural training backgrounds than most hospitalists. Alto-
gether, this creates the potential for a gap between true evi-
dence quality and the strength of recommendation.

At a high level, although the technique for ultrasound map-
ping of the lumbar spine may be similar, the use of ultrasound 
has been less well studied specifically for LP. When considering 
LP alone, the available literature is inadequate to recommend 
uniform ultrasound guidance. A 2018 meta-analysis by Gottli-
eb et al. included 12 studies focusing only on LP, totaling N 
= 957 patients.5 This showed some favorability of ultrasound 
guidance, with a success rate of 90% using ultrasound, 81.4% 
with a landmark-based approach, and an odds ratio of 2.22 fa-
voring ultrasound guidance (95% CI: 1.03-4.77). Unfortunately, 
when focusing only on adult patients, the advantage of PO-
CUS diminished, with 91.4% success in the ultrasound group, 
87.7% success in the landmark group, and a nonsignificant 
odds ratio of 2.10 (95% CI: 0.66-7.44).

Unequivocally, POCUS has established itself as a transfor-
mative technology for the guidance of invasive bedside proce-
dures, bringing increased procedural success, improved safety, 
and decreased complication rates.6 For some procedures, par-
ticularly central venous catheterization, ultrasound guidance is 
a clear standard of care.7,8 For LP, the greatest benefit has been 
observed in patients with anticipated procedural challenges, 
most commonly obese patients in whom landmarks are not 
easily palpable.9 Moreover, the harms ultrasound seeks to pre-
vent are substantially different. The primary risk of deferring 
ultrasound guidance for LP is most often a failed procedure, 
whereas for other common ultrasound-guided procedures, the 
harms may include significant vascular injury, pneumothorax, 
or bowel perforation. Differences in the relative harms make 
risk-benefit assessments harder to quantify and studies harder 
to carry out.

Sonographic guidance for LP has a role in clinical practice 
and should always be considered. However, at present, there 
exist no guidelines in any other specialty regarding the routine 
use of ultrasound-guided LP, including anesthesia, emergency 
medicine, neurology, or interventional radiology.10-15 As a re-
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sult, a conservative interpretation of the POCUS Task Force’s 
findings would be to consider the use of ultrasound guidance 
for LP in patients where landmark identification is particular-
ly challenging, but not to consider it a standard requirement 
for accreditation, training, or practice as of yet. Saying “more 
studies are required” can be a cop-out in some cases, but in 
this situation, the old adage does seem to apply.

We have great respect for the work of the SHM POCUS 
Task Force in advancing the use of POCUS in hospital medi-
cine. Though ultrasound is not currently mandated as a care 
standard for the performance of LP, we all can agree that PO-
CUS does confer advantages for this procedure, particularly 
in a well-selected patient population. To continue to provide 
care of the highest quality, hospitalists must be encouraged 
to elevate their practice with POCUS and be supported with 
the equipment, training, credentialing, and quality assurance 
structures necessary to integrate bedside ultrasound safely 
and effectively into their diagnostic and procedural practice.
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In the past five years, it has become increasingly apparent 
that hospital physiologic monitoring systems are not func-
tioning optimally for children. On pediatric wards, 26%-48% 
of children are continuously monitored, and these children 

generate between 42 and 155 alarms per day.1 Just 1% or few-
er are considered actionable or informative, slowing nurses’ 
response times and placing patients at risk of delayed recogni-
tion of life-threatening events.2,3 While some factors associated 
with alarm response times have been elucidated,3 in order to 
design safe and effective monitoring systems, further work is 
needed to understand the complex decision-making process 
that nurses face when encountering alarms outside a patient’s 
room. It is in this area that Schondelmeyer and colleagues 
strive to enhance our understanding in this issue of the Journal 
of Hospital Medicine.4

Schondelmeyer et al. conducted a single-center, observa-
tional study using mixed methods in a general pediatric unit. 
Trained observers shadowed nine nurses one to four times 
each, during which nurses were asked to “think aloud” as they 
managed physiologic monitor alarms, rationalizing their deci-
sions about how and why they might respond for the observer 
to document. Observers accumulated 61 patient-hours of ob-
servation before investigators halted data collection because 
new insights about alarm responses were no longer emerging 
from the data (thematic saturation).

Nurses thought aloud about 207 alarms during the study, 
which the investigators estimated comprised about one third 
of the alarms that occurred during observation periods. Most 
of the 207 occurred while the nurse was already in the pa-
tient’s room, where a response decision is uncomplicated. 
More interesting were the 45 alarms heard while outside the 
patient’s room, where nurses face the complex decision of 
whether to interrupt their current tasks and respond or delay 
their response and assume the associated risk of nonresponse 
to a potentially deteriorating patient. Of the 45 alarms, nurs-
es went into the room to evaluate the patient 15 times and, 
after doing so, reported that five of the 15 warranted in-per-
son responses to address technical issues with the monitor, 
clinical issues, or patients’ comfort. Reassuring clinical con-
texts—such as presence of the medical team or family in the 

room and recent patient assessments—were the reasons  
most commonly provided to explain alarm nonresponse.

This study has two key limitations. First, the authors de-
signed the study to observe nurses’ responses until thematic 
saturation was achieved. However, the small sample size (nine 
nurses, 45 out-of-room alarms) could raise questions about 
whether sufficient data were captured to make broadly gener-
alizable conclusions, given the diverse range of patients, fam-
ilies, and clinical scenarios nurses encounter on an inpatient 
unit. Second, by instructing nurse participants to verbalize 
their rationale for response or nonresponse, investigators es-
sentially asked nurses to override the “Type 1”, heuristic-based 
reasoning5 that research suggests regulates nursing respons-
es to alarms when adapting to circumstances requiring high 
cognitive demand or a heavy workload.3 While innovative, it is 
possible that this approach prevented the investigators from 
fully achieving their stated objective of describing how bed-
side nurses think about and act upon alarms. 

Nonetheless, the findings by Schondelmeyer and colleagues 
extend our emerging understanding of why alarm responses 
are disconcertingly slow. Nursing staff’s dismissal of monitor 
alarms that are discordant with a reassuring patient evaluation 
underscores the imperative to reduce nuisance alarms. Fur-
thermore, the explicit statements justifying alarm nonresponse 
because of the presence of family members build upon prior 
findings of longer response times when family members are 
at the bedside3 and invite a provocative question: how would 
family members feel if they knew that they were being entrust-
ed as a foundational component of safety monitoring in the 
hospital? In their recently published study conducted at the 
same hospital,6 Schondelmeyer’s team elicited perceptions 
that families are deeply concerned about staff nonresponse 
to alarms—as one nurse stated, parents “wonder what’s going 
on when no one comes in.” While there is a valuable role for 
integrating families into efforts to overcome threats to patient 
safety, as has been achieved with family error reporting7 and 
communication on family-centered rounds,8 this must occur in 
a structured, explicit, and deliberate manner, with families en-
gaged as key stakeholders.

In summary, while Schondelmeyer and colleagues may not 
have exposed the depth of implicit thinking that governs nurs-
es’ responses to alarms, they have highlighted the high-stakes 
decisions that nurses confront on a daily basis in an environment 
with exceedingly high alarm rates and low alarm actionability. 
The authors cite staff education among potential solutions to 
improve the safety of continuous monitoring, but such an inter-
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vention cannot be effective in a system that places impossible 
burdens on nurses. An openly family centered and multidisci-
plinary approach to reengineering the system for monitoring 
hospitalized children is needed to enable nurses to respond 
quickly and accurately to patients at risk of clinical deterioration. 
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The 25 million people in the United States with limited 
English proficiency (LEP), which is defined as speaking 
English less than “very well”, are at increased risk for 
healthcare disparities that result in preventable harm 

and poor patient experiences compared with English-profi-
cient patients.1,2 The use of trained professional interpreters 
is associated with improved communication, healthcare out-
comes, safety, and experiences for LEP patients.3 However, un-
deruse of professional interpreters remains common.4 Health-
care staff frequently use family members, friends, or minor 
children as interpreters or try to “get by” with the patient’s 
limited English skills or staff’s limited non-English skills.5 These 
practices regularly compromise patient safety and quality for 
LEP patients and their families.

In the article “Inpatient Communication Barriers and Driv-
ers when Caring for Limited English Proficiency Children,” Dr. 
Choe and colleagues approach the problem of interpreter un-
deruse by studying the barriers and facilitators that exist at their 
children’s hospital.6 The group conducted four sessions using 
Group Level Assessment, a structured, interactive approach to 
understanding a problem and identifying potential solutions. 
Sixty-four pediatric hospitalists and residents, bedside nurs-
es, and staff interpreters participated. Participants identified 
four primary barriers to communicating effectively with LEP 
families: difficulty accessing interpreter services, uncertainty 
in communicating with LEP families, unclear roles and expec-
tations of different team members, and unmet expectations 
related to family engagement. They also identified four drivers 
of effective communication: collaborative problem-solving be-
tween providers and interpreters, greater attention to cultural 
context, practicing empathy for patients and families, and us-
ing family centered communication strategies.

This study reinforces that myriad challenges remain in ac-
cessing and using an interpreter. The barriers identified fall into 
two major categories: systems for accessing interpretation and 
communication involving an interpreter. Both ultimately must 
be addressed to achieve equitable communication for LEP pa-
tients/families. As interpreter use is contingent upon access, 
optimizing delivery systems is an essential foundation. At this 
study site, key barriers were the opaque scheduling processes 

and inconsistent access to and unfamiliarity with interpreter-re-
lated technology (eg, for telephone or video interpretation). 
These barriers are likely generalizable to many other hospitals. 
Priority should be given to developing transparent, consistent, 
and reliable processes for interpreter access. Interventions to 
improve interpreter access, such as one-touch interpreter tele-
phones at every hospital bedside, have been more successful 
in improving interpreter use than provider education or regu-
latory mandates.4

The challenges identified around communicating with LEP 
families via interpreter are also likely generalizable. In the cur-
rent study, participants described a clear tension around the 
interpreters’ optimal role, in which the care team might want 
the interpreter to intervene or participate in the discussion 
more, while interpreter standards require that they remain a 
neutral conduit for information. This neutral-party approach, 
when taken to the extreme, can limit the bidirectional com-
munication between clinical teams and interpreters neces-
sary to address communication challenges. Fostering collab-
orative problem-solving between interpreters and clinicians, 
in both formal and informal settings, is critically needed to 
improve the quality of communication during encounters. In 
addition to the proposed presession meeting between the 
clinician and interpreter, incorporating a debriefing after an 
interpreter-mediated encounter could offer an opportunity 
for bidirectional feedback. Unfortunately, interpreter sched-
uling constraints, fueled by the lack of reimbursement for in-
terpretation in most states, frequently limit the feasibility of 
such proposals.

Participating providers also reported decreased engage-
ment with LEP families and that they spent less time with them. 
These observations also merit attention if we are to achieve 
equitable outcomes for LEP patients. A conversation via inter-
preter requires more time for the same content, given the time 
needed to interpret the message. The fact that participants 
reported spending less time with LEP families means that less 
communication occurs with those families, compared with oth-
ers. There are well-established links between good communi-
cation and improved clinical outcomes, including everything 
from decreased glycosylated hemoglobin levels to lower inpa-
tient narcotic use.7 Thus, it is not surprising that patients with 
fewer opportunities to communicate fully have worse clinical 
outcomes.8 Addressing this will require changing hospital cul-
ture and provider expectations. Healthcare systems could sup-
port this effort with interventions such as decreased nursing as-
signments, longer allocated rounding times, longer outpatient 
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clinic visits, and additional “points” in resident patient caps, if 
they exist, for LEP patients. Such steps would be an important 
investment in improving outcomes and decreasing costs for 
these vulnerable patients.

For all the barriers identified by Choe and colleagues, solu-
tions are needed. Some may be generalizable, some may be 
location-specific, and most will be somewhere in between, 
requiring context-specific tailoring. We recommend a quality 
improvement (QI) approach, as the evidence-based best prac-
tice for communicating with LEP patients and families is well-
known, but the gap is in delivering care that meets that stan-
dard. Leveraging the growing QI expertise at many institutions 
to devise approaches that go beyond provider education to 
change the systems and culture around communicating with 
LEP patients holds our best promise for improving the safety 
and effectiveness of care for this population.
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O f all the errors that occur in modern healthcare, 
medication errors are among the most ubiquitous 
and consequential. Adverse drug events (ADEs) 
account for approximately 700,000 emergency 

department visits, 100,000 hospitalizations, and 1.3 million 
people are injured by medication errors annually.1 Among 
the most frequent causes of preventable ADEs are errors on 
the medication lists when patients are admitted to hospitals.2 
Therefore, preventing discrepancies between medications the 
patient is prescribed (and actually taking) inside and outside 
the hospital—the so-called “medication reconciliation”—is 
an intense, ongoing area of focus for health systems, pharma-
cies, and numerous quality and safety organizations seeking  
to reduce ADEs.

Past studies of medication reconciliation interventions have 
suggested benefit from restricting medication reconciliation to 
admission or discharge, pharmacist or pharmacy technician-led 
medication reconciliation, and pharmacy-led interventions (ie, 
telephone follow-up/home visit, patient counseling) for ensur-
ing an accurate medication list.3-5 Recent evidence suggests 
that pharmacist discharge medication reconciliation is associ-
ated with decreased readmission rates, decreased medication 
discrepancies, and adverse events associated with drug ther-
apy issues.4 The successful interventions were promising, but 
disseminating such interventions can often be very complex.6

In this issue of the Journal of Hospital Medicine, Mixon et 
al. report the results of a subanalysis of the MARQUIS trial,7 
wherein they individually examined the on-protocol effects of 
the interventions that MARQUIS recommended, comparing 
hospitals to their own running baseline data at the implemen-
tation of each intervention to data following the implemen-
tation. The authors found that only three of the nine inter-
ventions were associated with reducing potentially harmful 
discrepancies in the medication list—training existing staff to 
perform discharge medication reconciliation, hiring additional 
staff for this purpose, and defining roles and responsibilities 
and roles clearly—and that two were actually associated with 
harm—training existing staff to take best possible medication 
histories (BPMHs) and implementing a new Electronic Medi-
cal Record (EMR). MARQUIS is unique in not just attempting 

but in reporting “best case” real-world implementation using 
available literature to design mentored, practical approaches 
to those same interventions at sites not involved in their initial 
setup and validation.

EMR implementation should in theory improve accuracy (or 
at least legibility), but it can also contribute to new types of 
inaccuracy or, as the authors propose, deprioritize quality and 
safety as organizational goals during the rigors of digitization. 
Similarly, training staff to take a BPMH might create false con-
fidence in the results or interact with medication reconciliation 
in other complex ways. Opting to add more work instead of 
hiring additional staff may have increased the burden of medi-
cation review and thus contributed to its inaccuracy.

On the contrary, certain interventions, such as having clear 
accountability for the medication list, hiring additional staff to 
construct that list, and clearly defining the roles of those in-
volved in the reconciliation process, were associated with im-
proved medication reconciliation. All these strategies require 
resource allocation, but at least the current study provides ev-
idence that such resource allocation can be effective in new 
settings as they were in their original ones.

The study has important acknowledged limitations. The 
on-protocol analysis limited the authors to reporting associa-
tions rather than causality. Moreover, the original trial ran from 
2011 to 2014, which was a time of rapid EMR implementation 
and new recognition of the problems posed by the same; 
several organizations are in a far more mature EMR context 
today. Conversely, newer technologies such as patient-fac-
ing medication reconciliation applications, cross-organization 
medication lists available from some EMR vendors, and health 
platforms that collect data from multiple EMRs were not evalu-
ated because they did not exist at the time of the original trial. 
Another important trend in healthcare, the rise of Accountable 
Care Organizations and their focus on integration and defrag-
mentation, may have an important part to play in medication 
list accuracy. All the above-mentioned aspects will be import-
ant avenues for ongoing research in real-world medication  
reconciliation.

Mixon’s findings come at a time when medication reconcilia-
tion is again a national health informatics priority, a key compo-
nent of the Medicare Access and CHIP reauthorization Act of 
2015 and Merit-based Incentive Payments System8 since 2019, 
with hospitals reporting medication reconciliation rates for fi-
nancial in addition to quality and safety reasons. Hopefully, this 
study and others, in combination with the abovementioned 
incentives, will stimulate further research into impactful strate-

*Corresponding Author: Vicki Jue, NCGP; E-mail: I-SingVicki.Jue@ucsf.edu; 
Telephone: 415-353-1095

Received: June 27, 2019; Accepted: June 28, 2019

© 2019 Society of Hospital Medicine DOI 10.12788/jhm.3281



Med Rec in Theory and Practice   |   Jue and Khanna

An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine®    Vol 14  |  No 10  |  October 2019          643

gies for medication reconciliation and ideal ways to implement 
them. With luck, the end result will be more generalizable in-
terventions, with a track record of success, that would help 
ensure that patients are prescribed, are reporting, are taking, 
and are noted to be taking the medications that they and their 
providers intended, both on presentation to the hospital and 
on discharge home.
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In an effort to improve healthcare for Americans by linking 
hospital payments to quality of care, Medicare’s Hospital 
Readmission Reduction Program (HRRP) began penalizing 
hospitals with “excess” readmission rates in 2012. The deci-

sion sparked widespread debate about the definition of a pre-
ventable readmission and whether a patient’s socioeconom-
ic status should be considered for risk adjustment. Although 
coming back to the hospital after an admission is an undesir-
able outcome for any patient, the suitability of readmission as 
a quality measure remains a hot and debated topic. Research 
on the subject skyrocketed; over 12000 articles about hospital 
readmissions have been indexed in PubMed since 2000, and 
the number of publications has steadily increased since 2010 
(Figure).

Although the HRRP is a Medicare initiative, there has been 
a substantial focus on readmissions in pediatrics as well. The 
National Quality Forum has endorsed three quality measures 
specific to readmission in children: (1) the rate of unplanned re-
admissions to the pediatric intensive care unit within 24 hours 
after discharge or transfer, (2) the pediatric lower respiratory in-
fection readmission measure, defined as the percentage of ad-
missions followed by one or more readmissions within 30 days 
of hospitalization for lower respiratory infection, and (3) the 
pediatric all-cause readmission measure, defined as the per-
centage of admissions followed by one or more readmissions 
within 30 days. These endorsements were preceded by studies 
showing that pediatric readmission rates varied substantially 
across hospitals and clinical conditions, and that children with 
chronic illnesses were at the highest risk. 

Readmission is an attractive pediatric quality measure for a 
number of reasons. This measure is easy to apply to data at 
the hospital, health system, and payor levels at relatively low 
cost.  Relatedly, the all-condition measure can be applied to all 
pediatric hospitalizations, overcoming the very real challenge 
in pediatric quality measurement of inadequate sample sizes 
to discern differences in healthcare quality at the hospital level 
for many disease-specific measures.1 In addition, this measure 
moves beyond process measurement to quantify an outcome 
relevant to families as well as healthcare systems. Finally, the 
measure is founded on a compelling conceptual framework 

(albeit one that remains challenging to prove) that efforts to 
improve a patient’s hospital-to-home transition and discharge 
readiness will reduce their likelihood of readmission.

In this issue of the Journal of Hospital Medicine, Katherine 
Auger and colleagues present their analysis of pediatric read-
mission rates from 2010 to 2016 across 66 children’s hospitals.2 
They found that the median seven-day all-cause pediatric re-
admission rate was 5.1%, with no change in rates over the sev-
en-year study period. Applying proprietary software to identify 
potentially preventable readmissions (PPR), they reported that 
approximately 40% of these readmissions may be preventable, 
a proportion that was also unchanged over time. Interestingly, 
88% of the hospitals represented in their data were participat-
ing in the Solutions for Patient Safety national learning collab-
orative during the study period, making efforts to reduce sev-
en-day readmission rates. Despite this, the figures presented 
in this paper of all-condition and potentially preventable read-
mission rates over time are very, very flat. 

This work by Auger et al. contributes to our understanding 
about the preventability, or lack thereof, of pediatric all-con-
dition readmissions. If 40% of these readmissions are indeed 
preventable, then why did Auger et al. not observe a declining 
proportion of PPR over time as a result of hospital participation 
in a national collaborative? Past quantitative and qualitative 
studies provide important context. First, the 40% rate of read-
mission preventability is twofold higher than that reported in 
past studies that relied on physician judgement to determine 
readmission preventability;3,4 the authors’ use of proprietary 
software to categorize the preventability of a readmission lim-
its our ability to explain the differences in these rates. However, 
in these past studies, the rates of initial agreement between 
physician reviewers about readmission preventability were 
poor, highlighting the challenges associated with determin-
ing readmission preventability. Moreover, qualitative studies 
suggest that physicians and families lack a shared understand-
ing of the preventability of readmissions.5 Finally, a systemat-
ic review of pediatric hospital discharge interventions did not 
identify any one intervention that was consistently effective in 
reducing hospital readmission rates.6 The following important 
questions remain: Were hospitals’ efforts to reduce PPR target-
ing the wrong patients? Were the interventions insufficient or 
ineffective? Or are readmission measures insufficiently sensi-
tive to improved processes of care?

Recognizing that the majority of research on readmission 
as well as HRRP penalties focuses on adult populations, per-
haps we can apply some lessons learned from the HRRP to 
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pediatrics. Recent analyses by Medicare Payment Advisory 
Commission (MedPAC) suggest that raw and risk-adjusted 
readmission rates have declined for conditions covered by 
the HRRP, with readmission rates for HRRP target conditions 
declining more quickly than that for nontarget conditions.7 
Just as the HRRP has focused on target conditions with rel-
atively high readmission rates, analogous efforts to focus 
pediatric readmission reduction on children at greatest risk 
may enable measurement of change over time. For exam-
ple, although children with complex chronic medical con-
ditions represent a small proportion of the pediatric popu-
lation, they account for 60% of all pediatric readmissions in 
the United States. However, similar to the above-described 
meta-analysis of readmission reduction efforts in children, 
at least one meta-analysis has demonstrated that there is 
no one intervention or even bundle of interventions that 
has consistently reduced readmissions in adults.8 Although 
the readmission rates for HRRP target conditions have de-
creased, the results of clinical trials evaluating readmission 
reduction efforts are difficult to translate into practice given 
substantial heterogeneity in study designs, interventions, 
and patient populations. 

Does this study by Auger et al. suggest that pediatric re-
admission reduction efforts are misguided or futile? No. But 
it does provide compelling data that efforts to reduce all-
cause readmissions for all children may not yield measure-
able changes using the current measures. A narrowed focus 
on children with chronic illnesses, who account for approx-
imately half of all pediatric admissions, may be warranted. 
A number of studies have summarized families’ preferences 
regarding their hospital-to-home transitions; the results indi-
cate that families of children with chronic illness have unique 
desires and needs.9,10 Perhaps it is time to take a step back 
from pediatric readmission reduction efforts, largely inspired 
by the HRRP, and redirect our resources to implement and 
evaluate processes and outcomes most valued by children 
and their families.
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FIG. Readmission-Focused Publications Indexed in PubMed by Using a Medical Subject Heading of “Hospital Readmission” since 2000. 
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