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The American Board of Internal Medicine (ABIM) 
changed its certification policy for bedside proce-
dures over a decade ago.1 Acquiring manual com-
petence in abdominal paracentesis, arterial catheter 

placement, arthrocentesis, central venous catheter placement, 
lumbar puncture, and thoracentesis is no longer an expecta-
tion of residency training. ABIM diplomates should “know” 
these procedures but not necessarily “do” them. Hospitalists, 
most of whom are themselves ABIM diplomates, are still, how-
ever, expected to do them as core competencies,2 perhaps be-
cause hospitalists are often available off-hours, when roughly 
half of bedside procedures are performed.3

Hospitalists increasingly perform bedside procedures with ul-
trasound guidance.4 Yet training in ultrasound guidance is signifi-
cantly varied as well,5 simply because point-of-care ultrasound 
(POCUS) has only recently become widespread.6 And though 
some skills are transferrable from landmark-guided to ultrasound 
-guided procedures, many are not.7-10 Furthermore, ultrasound 
guidance is often not explicitly delineated on the privileging 
forms used by hospitals,11 even where ultrasound guidance has 
become standard.12

Given the variability in training for both ultrasound- and 
landmark-guided procedures, and given the lack of a universal 
standard for certification, local hospitals often ask their respec-
tive hospitalist group leaders to certify hospitalists’ basic com-
petence as part of credentialing (see the Table for definitions). 
How hospitalist group leaders should certify competence, 
however, is not clear. The importance of this gap has recently 
increased, as hospitalists continue to perform procedures de-
spite not having clear answers to questions about basic com-
petence.13-15

Therefore, the Society of Hospital Medicine (SHM) Education 
Committee convened a group of experts and conducted a sys-
tematic literature review in order to provide recommendations 
for credentialing hospitalist physicians in ultrasound-guided 
bedside procedures. These recommendations do not include 
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Ultrasound guidance is used increasingly to perform the 
following 6 bedside procedures that are core competencies 
of hospitalists: abdominal paracentesis, arterial catheter 
placement, arthrocentesis, central venous catheter 
placement, lumbar puncture, and thoracentesis. Yet most 
hospitalists have not been certified to perform these 
procedures, whether using ultrasound guidance or not, by 
specialty boards or other institutions extramural to their own 
hospitals. Instead, hospital privileging committees often 
ask hospitalist group leaders to make ad hoc intramural 
certification assessments as part of credentialing. Given 

variation in training and experience, such assessments 
are not straightforward “sign offs.” We thus convened a 
panel of experts to conduct a systematic review to provide 
recommendations for credentialing hospitalist physicians 
in ultrasound guidance of these 6 bedside procedures. 
Pathways for initial and ongoing credentialing are proposed. 
A guiding principle of both is that certification assessments 
for basic competence are best made through direct 
observation of performance on actual patients. Journal of 
Hospital Medicine 2018;13:117-125. Published online first 
January 17, 2018. © 2018 Society of Hospital Medicine
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training recommendations, aside from recommendations 
about remedial training for hospitalists who do not pass certifi-
cation. Training is a means to competence but does not guar-
antee it. We believe that training recommendations ought to 
be considered separately. 

METHODS
Working Group Formation	
In January 2015, the SHM Board of Directors asked the SHM 
Education Committee to convene the POCUS Task Force. The 
purpose of the task force was to develop recommendations on 
ultrasound guidance for bedside procedures. The SHM Educa-
tion Committee appointed 3 chairs of the task force: 1 senior 
member of the SHM Education Committee and 2 POCUS ex-
perts. The chairs assembled a task force of 31 members that 
included 5 working groups, a multispecialty peer review group, 
and a guideline methodologist (supplemental Appendix 1). 
Invitation was based on members’ past contributions to SHM 
POCUS-related activities, up-front commitment, and declared 
conflicts of interest. Working group members self-identified as 
“hospitalists,” whereas peer reviewers were nonhospitalists but 
nationally recognized POCUS physician-leaders specializing in 
emergency medicine, cardiology, critical care medicine, and 
anesthesiology. Task force membership was vetted by a chair 
of the SHM POCUS Task Force and the Director of Education 
before work began. This position statement was authored by 

the Credentialing Working Group together with the chairs of the 
other 4 working groups and a guideline methodologist.

Disclosures
Signed disclosure statements of all task force members were 
reviewed prior to inclusion on the task force (supplemental Ap-
pendix 2); no members received honoraria for participation. In-
dustry representatives did not contribute to the development 
of the guidelines nor to any conference calls or meetings.

Literature Search Strategy
A literature search was conducted by a biomedical librarian. 
Records from 1979 to January of 2017 were searched in Med-
line, Embase, CINAHL, Cochrane, and Google Scholar (sup-
plemental Appendix 3). Search limiters were English language 
and adults. Articles were manually screened to exclude nonhu-
man or endoscopic ultrasound applications. Final article selec-
tion was based on working group consensus. 

Draft Pathways	
The Credentialing Working Group drafted initial and on-
going certification pathways (Figure 1 and Figure 2). The 
other 4 working groups from the task force were surveyed 
about the elements and overall appropriateness of these 
draft pathways. This survey and its results have already been 
published.12 The Credentialing Working Group then revised 

TABLE. Definitions

Term Definition

Active surveillance Systematic, ongoing monitoring for timely information about all attempted ultrasound-guided procedures within an institution, whether successfully completed or not. 
Unlike passive surveillance, active surveillance does not rely solely on self-reported information about a hospitalist’s performance.

Basic competence Having demonstrable abilities,105 both cognitive and manual,1 that allow for successful and safe outcomes without expert supervision.106 Basic cognitive competence 
in an ultrasound-guided procedure is demonstrating knowledge of all facets of that procedure. Basic manual competence, on the other hand, is demonstrating safe 
and dexterous performance of that procedure on a typical patient in the usual practice environment with available equipment; this includes having the judgment to 
consult an appropriately skilled procedure expert when a safe and successful outcome cannot be ensured. Manual competence is also called technical or procedural 
competence.

Certification An attestation of a hospitalist’s basic competence to perform a procedure.107 A single certifying institution (typically a hospital) grants an intramural certification for 
performance of an ultrasound-guided procedure solely within that institution. In contrast, a national certifying institution (typically a specialty board or society) grants 
an extramural certification for performance of a procedure across multiple institutions. When unmodified, “certification” usually denotes extramural certification.108 An 
entrustment is a specific kind of certification that occurs in the context of a training program. It applies when a supervisor attests to the basic competence of a trainee 
to execute an unsupervised procedure.105 When formally acknowledged, an entrustment may lead to the awarding of a certificate.109

Credentialing The process outlined by an institution that a hospitalist follows to substantiate their own competence and worthiness of privilege. This is primarily done by accruing 
extramural certifications or other credentials that attest to successful completion of education, training, and experience. Intramural certifications of competence may be 
needed if a valid extramural certification is not available,108,110 as we herein suggest is currently the case for ultrasound-guided procedures.

Patient-based assessment Occurs during the performance of a procedure on an actual live patient in a real-world clinical setting.

Performance review An analysis of procedures performed by a hospitalist during a specified time period. Rather than directly assessing a hospitalist’s competence, a performance review 
indirectly assesses competence by providing proof of the ultrasound-guided procedures a hospitalist has performed, both successfully and unsuccessfully, during 
periods of having active privileges.

Privileging The process carried out by an institution, typically a hospital committee but not a hospitalist director, granting a privilege or allowance for a hospitalist to perform an 
ultrasound-guided procedure. This process usually includes verification of credentials and deliberation over past performance. Initial privilege is granted to a hospitalist 
who has not actively held that privilege, usually because he or she just completed residency or fellowship training, or because a previous privilege is no longer active. 
Ongoing privilege is granted to maintain an active privilege.

Simulator-based assessment Occurs during the performance of a procedure on a simulator (a task trainer or patient simulator) in a simulated clinical setting.

Ultrasound guidance When a provider uses ultrasound to help with a bedside procedure. This can include any of the following: to identify the optimal needle insertion site (ie, site marking), 
to track the needle during insertion (ie, real-time guidance), and to evaluate for successful or adverse outcomes during or after a procedure.
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FIG 2. Assessment for intramural certification as part of ongoing credentialing 
for ultrasound-guided bedside procedures. When simulators are not available, 
ignore greyed-out components.
aA flag is a periprocedural safety event (both near misses and adverse events) caused by a 
provider error.
bMinimum thresholds of experience should be determined by empirical methods.
cSimulator-based practice can supplement patient-based experience.
d�Based on available resources and the hospitalist’s performance on the patient-based 
assessment, the assessor should determine a remedial training program, which may include 
simulator-based training if available.

FIG 1. Assessment for intramural certification as part of initial credentialing for 
ultrasound-guided bedside procedures. When simulators are not available, 
ignore greyed-out components.
aMinimum thresholds of experience should be determined by empirical methods, such as 
those based on cumulative sum analysis or local learning curves.
b�Based on available resources and the hospitalist’s performance on the patient-based 
assessment, the assessor should determine a remedial training program, which may include 
simulator-based training if available.
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the certification pathways by using these survey results and  
codified individual aspects of these pathways into recom-
mendations.

Development of Position Statement
Based on the Grading of Recommendation Assessment Devel-
opment and Evaluation methodology, all final article selections 
were initially rated as either low-quality (observational studies) 
or unclassifiable (expert opinion).16 These initial ratings were 
downgraded further because of indirectness, because none of 
the articles involved the intervention of interest (a credential-
ing pathway) in a population of interest (hospitalists) measur-
ing the outcomes of interest (patient-level outcomes).17 Giv-
en the universal low-quality evidence ratings, we altered the 
task force strategy of developing guidelines, which the other 4 
working groups are writing, and instead developed a position 
statement by using consensus gathering in 3 steps.

First, the Credentialing Working Group drafted an initial po-
sition statement composed of recommendations for creden-
tialing pathways and other general aspects of credentialing. 
All final article selections were incorporated as references in 
a draft of the position statement and compiled in a full-text 
compendium. Second, feedback was provided by the other 4 
task force working groups, the task force peer reviewers, and 
the SHM Education Committee. Feedback was incorporated 
by the authors of this statement who were the Credentialing 
Working Group, the chairs of the other 4 working groups, and 
a guideline methodologist. Third, final suggestions from all 
members of the SHM POCUS Task Force and SHM Education 
Committee were incorporated before final approval by the 
SHM Board of Directors in September 2017. 

RESULTS
A total of 1438 references were identified in the original search. 
Manual selection led to 101 articles, which were incorporated 
into the following 4 domains with 16 recommendations. 

General Credentialing Process
Basic Cognitive Competence Can Be Certified  
with Written or Oral Examinations
The ABIM defines cognitive competence as having 3 abilities: 
“(1) to explain indications, contraindications, patient prepara-
tion methods, sterile techniques, pain management, proper 
techniques for handling specimens and fluids obtained, and 
test results; (2) to recognize and manage complications; and, 
(3) to clearly explain to a patient all facets of the procedure 
necessary to obtain informed consent.”1 These abilities can be 
assessed with written or oral examinations that may be inte-
grated into simulation- or patient-based assessments.18-21

Minimum Thresholds of Experience to Trigger  
the Timing of a Patient-Based Assessment Should  
Be Determined by Empirical Methods
Learning curves are highly variable22-25 and even plateaus 
may not herald basic competence.26 Expert opinions27 can be 
used to establish minimum thresholds of experience, but such 

opinions may paradoxically exceed the current thresholds of 
experts’ own hospitals.12 Thus, empirical methods, such as 
those based on cumulative sum analysis28-30 or local learning 
curves,31,32 are preferred. If such methods are not available, a 
recent survey of hospitalist experts may provide guidance.12 
Regardless, once established, minimum thresholds are neces-
sary but not sufficient to determine competency (see “Basic 
manual competence must be certified through patient-based 
assessments” section).

Hospitalists Should Formally Log All of Their Attempted 
Procedures, Ideally in an Electronic Medical Record
Simple self-reported numbers of procedures performed often 
misrepresent actual experience33,34 and do not include peripro-
cedural complications.35,36 Thus, hospitalists should report their 
experience with logs of all attempted procedures, both suc-
cessful and unsuccessful. Such logs must include information 
about supervising providers (if applicable) and patient out-
comes, including periprocedural adverse events,37 but they 
must also remain compliant with the Health Insurance Portabil-
ity and Accountability Act.

Health Information Technology Service Should  
Routinely Pull Collations of All Attempted Procedures 
from Comprehensive Electronic Medical Records
Active surveillance may reduce complications by identifying 
hospitalists who may benefit from further training.38 In order to 
facilitate active surveillance systems, documentation (such as 
a procedure note) should be both integrated into an electron-
ic medical record and protocol driven,39 including procedure 
technique, ultrasound findings, and any safety events (both 
near misses and adverse events). 

Basic Manual Competence Must Be Certified Through 
Patient-Based Assessments
Multiple interacting factors, including environment, patients, 
baseline skills, training, experience, and skills decay, affect man-
ual competence. Certifications that are based solely on reach-
ing minimum thresholds of experience, even when accurate, are 
not valid reflections of manual competence,15,40-43 and neither 
are those based on self-perception.44 Patient-based assess-
ments are, thus, necessary to ensure manual competence.45-48

Certification Assessments of Manual Competence Should 
Combine 2 Types of Structured Instruments: Checklists 
and Overall Scores
Assessments based on direct observation are more reliable 
when formally structured.49,50 Though checklists used in ob-
served structured clinical examinations capture many import-
ant manual skills,51-56 they do not completely reflect a hospi-
talist’s manual competence;57 situations may occur in which 
a hospitalist meets all the individual items on a checklist but 
cannot perform an entire procedure with basic competence. 
Therefore, checklists should be paired with overall scores.58-61 
Both checklists and overall scores ought to be obtained from 
reliable and valid instruments. 
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Certification Assessments Should Include Feedback
Assessments without feedback are missed learning oppor-
tunities.62 Both simulation-63 and patient-based assessments 
should provide feedback in real time to reinforce effective be-
haviors and remedy faulty ones.

If Remedial Training is Needed, Simulator-Based  
Training Can Supplement but Not Replace Patient- 
Based Training
Supervised simulator-based training allows hospitalists to 
master basic components of a procedure64 (including ori-
entation to equipment, sequence of operations, dexterity, 
ultrasound anatomy, and real-time guidance technique) 
while improving both cognitive and manual skills.42,43,65-71 In 
addition to their role in basic training (which is outside the 
scope of this position statement), simulators can be useful 
for remedial training. To be sufficient for hospitalists who do 
not pass their patient-based assessments, however, reme-
dial training that begins with simulation must also include 
patient-based training and assessment.72-75

Initial Credentialing Process
A Minimum Threshold of Experience Should Be Reached 
before Patient-Based Assessments are Conducted  
(Figure 1)
Recent experience, such as the number of successful proce-
dures performed on a representative sample of patients61,76,77 
in the last 2 years, should meet a minimum threshold (see 
“Minimum thresholds of experience to trigger the timing of 
a patient-based assessment should be determined by em-
pirical methods” section) before a patient-based assessment 
for intramural certification occurs.31,78 Such procedures should 
be supervised unless performed with privileges, for example, 
at another hospital. After reaching both a minimum thresh-
old of experience and passing an observed patient-based 
assessment, which includes assessments of both cognitive 
and manual skills, hospitalists can be considered intramural-
ly certified for initial credentialing. The hospitalist may begin 
to independently perform ultrasound-guided procedures if all 
credentialing requirements are met and privileges are granted.

Initial Certification Assessments Should Ideally Begin  
on Simulators
Simulators allow the assurance of safe manual skills, in-
cluding proper needle insertion techniques and disposal 
of sharp objects.3,79 If simulators are not available, however, 
then patient-based training and assessments can still be per-
formed under direct observation. Safe performance of ultra-
sound-guided procedures during patient-based assessments 
(without preceding simulator-based assessments) is sufficient 
to certify manual competence. 

Ongoing Credentialing
Certification to Perform Ultrasound-Guided Procedures 
Should Be Routinely Re-Evaluated During Ongoing  
Credentialing (Figure 2)

Ongoing certifications are needed because skills decay.80,81 
They should be routine, perhaps coinciding with the usual 
reprivileging cycle (often biennually). When feasible,82 main-
tenance of manual competence is best ensured by directly 
observed patient-based assessments; when not feasible, 
performance reviews are acceptable.

Observed Patient-Based Assessments Should Occur 
When a Periprocedural Safety Event Occurs that is  
Potentially Caused by “Provider Error”
Safety events include both near misses and adverse events. 
Information about both is ideally “flagged” and “pushed” to 
hospitalist group leaders by active surveillance and report-
ing systems. Once reviewed, if a safety event is considered 
to potentially have been caused by provider error (including 
knowledge- and skill-based errors),83 then the provider who 
performed the procedure should undergo an observed pa-
tient-based assessment. 

Simulation-Based Practice Can Supplement Patient- 
Based Experience for Ongoing Credentialing
When hospitalists do not achieve a minimum threshold of pa-
tient-based experience since the antecedent certification, sim-
ulation-based training can supplement their patient-based ex-
perience.84 In these cases, however, an observed patient-based 
assessment must occur. Another consideration is whether or 
not the privilege should be relinquished because of an infre-
quent need.

Credentialing Infrastructure
Hospitalists Themselves Should Not Bear  
the Financial Costs of Developing and Maintaining  
Training and Certification Programs for Ultrasound- 
Guided Procedures
Equipment and personnel costs85,86 commonly impede ultra-
sound-guided procedure programs.4,87,88 Hospitalists whose 
job descriptions include the performance of ultrasound-guid-
ed procedures should not be expected to bear the costs 
of ultrasound machines, image archival software, equip-
ment  maintenance, and initial and ongoing training and  
certification.

Assessors Should Be Unbiased Expert Providers Who 
Have Demonstrated Mastery in Performance of the  
Procedure Being Assessed and Regularly Perform It  
in a Similar Practice Environment
Assessors should be expert providers who regularly perform 
the ultrasound-guided procedure in a similar practice envi-
ronment.9,89-94 For example, providers who are not hospitalists 
but who are experts in an ultrasound-guided procedure and 
commonly perform it on the hospital wards would be accept-
able assessors. However, a radiologist who only performs that 
procedure in a fully-staffed interventional radiology suite with 
fluoroscopy or computed tomography guidance would not 
be an acceptable assessor. More than 1 assessor may bal-
ance idiosyncratic assessments;95 but when assessments are 
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well structured, additional assessors are generally not need-
ed.18 Candidate assessors should be vetted by the hospitalist 
group leader and the hospital privileging committee.   

If Intramural Assessors Are Not Available, Extramural 
Assessors May Be Considered
Intramural assessors are generally preferred because of famil-
iarity with the local practice environment, including the avail-
able procedure kits and typical patient characteristics. Never-
theless, extramural assessors27,77,85,96 may theoretically provide 
even more valid assessments than intramural ones because 
extramural assessors are neither influenced by relationships 
with local hospitalists nor biased by local hospitalists’ skills.97,98 
Remote performance assessment through video recordings99 
or live-video streaming is another option100 but is not suffi-
cient unless a room camera is available to simultaneously view 
probe movement and the ultrasound screen.101 In addition, re-
mote assessment does not allow the assessor to physically as-
sume control of the procedure to either salvage it or perhaps, 
in some cases, prevent a complication.

DISCUSSION
There are no high-quality randomized trials in support of a sin-
gle credentialing pathway over any other.94,102 The credential-
ing pathways at the center of this position statement are based 
on expert opinion. Our methods can be criticized straightaway, 
therefore, for reliance on the experience and expertise of our 
working group and task force. Any position statement written 
without high-quality supportive evidence would be appropri-
ately subject to the same criticism. Without evidence in sup-
port of an overall pathway, we codified specific aspects of the 
pathways into 16 individual recommendations. 

Patient-level outcomes do not back these recommenda-
tions. Consider, for example, our recommendation that cer-
tification assessments be made from structured instruments 
and not simply from an assessor’s gestalt. Here, the basis is not 
improved patient-level outcomes from a trial (such as reduced 
complications or increased procedural success) but improved 
psychometric performance from reliability studies. The body of 
evidence for our recommendations is similarly indirect, mostly 
because the outcomes studied are more proximate and, thus, 
less meaningful than patient-level outcomes, which are the 
outcomes of greatest interest but are woefully understudied 
for clinical competence.17,97,103

The need for high-quality evidence is most pronounced in 
distinguishing how recommendations should be modified for 
various settings. Wide variations in resources and patient-mix 
will make some recommendations impracticable, meaning 
that they could not be carried out with available resources. 
For example, our recommendation that credentialing deci-
sions should ultimately rely on certifications made by asses-
sors during patient-based assessments may not be practicable 
at small, rural hospitals. Such hospitals may not have access 
to local assessors, and they may not admit enough patients 
who need the types of ultrasound-guided procedures for 
which hospitalists seek certification (especially given the need 

to coordinate the schedules of patients, procedure-perform-
ing hospitalists, and assessors). Collaborative efforts between 
hospitals for regional certification may be a potential solution 
to consider. But if recommendations are truly impracticable, 
the task force recognizes they may need to be modified. 
Given the low quality of evidence supporting our recom-
mendations, such modifications would be readily defend-
able, especially if they emerged from collaborative discus-
sions between privileging committees, hospitalist directors,  
and local experts.

One way for hospitals to implement our recommendations 
may be to follow a recommendation proposed by the authors 
of the original hospitalist core competencies over a decade 
ago: “The presence of a procedural skill in the Core Compe-
tencies does not necessarily indicate that every hospitalist will 
perform or be proficient in that procedure.”104 In other words, 
bedside procedures may be delegated to some but not all 
hospitalists. Such “proceduralists” would have some propor-
tion of their clinical responsibility dedicated to performing 
procedures. Delineation of this job description must be made 
locally because it balances 2 hospital-specific characteristics: 
patients’ needs for procedures against the availability of pro-
viders with basic competence to perform them, which includes 
hospitalists but also emergency medicine physicians, spe-
cialists, and interventional radiologists. A salutary benefit for 
hospitals is that hospitalists who are not proceduralists would 
not need to undergo certification in basic competence for the 
bedside procedures they will not be performing. 

Regardless of whether some or all hospitalists at a particular 
hospital are expected to perform bedside procedures, tech-
nology may help to improve the practicability of our recom-
mendations. For example, simulators may evolve to replace ac-
tual patient-level experience in achieving minimum thresholds. 
Certification assessments of manual skills may even someday 
occur entirely on simulators. Real-time high-definition video 
streaming enhanced with multiple cameras may allow for re-
mote assessments. Until such advances mature, high-quality 
patient-level data should be sought through additional re-
search to refine our current recommendations. 

We hope that these recommendations will improve how ba-
sic competence in ultrasound-guided bedside procedures is 
assessed. Our ultimate goal is to improve how hospitalists per-
form these procedures. Patient safety is, therefore, considered 
paramount to cost. Nevertheless, the hospital administrative 
leaders and privileging committee members on our Task Force 
concluded that many hospitals have been seeking guidance 
on credentialing for bedside procedures, and the likely diffi-
culties of implementing our recommendations (including cost) 
would not be prohibitive at most hospitals, especially given 
recognition that these recommendations can be tailored to 
each setting.
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