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Background: Ultrasound plays a large role in daily anesthesia practice and training in the
21st century. From obtaining vascular access to performing a transesophageal echocardiog-
raphy (TEE), anesthesiologists are expanding their use of ultrasound. Point-of-Care ultra-
sound (POCUS) is using bedside ultrasound machines to rapidly evaluate, diagnose, and
guide patient care, without delay. Multiple residency specialty programs are beginning to
implement POCUS training in several clinical situations. However, the current status of
POCUS training in Anesthesia residency is unknown.
Methods: A 22-question online survey was sent to US Accreditation Council for Graduate
Medical Education (ACGME) Programs and Chinese Programs (Academic hospital setting
with an associated residency program in anesthesiology). The survey questions gauged cur-
rent levels of training and exposure to ultrasound training in several areas such as clinical, di-
dactic, and conferences. Survey enquiries included specialized areas of ultrasound training
including regional blocks, TEE, and POCUS. Survey questions also gauged the extent to
which POC teaching occurred in institutional curriculums or at regional/national meetings.
Results: There were 130 survey responses from US ACGME anesthesia residency pro-
grams and 394 responses from Chinese Anesthesia Residency facilities. US survey respons-
es comprised of 48.5% responses from residents and 51.5% of responses from faculty. Chi-
nese survey responses comprised of 27% responses from residents and 72% responses
from either attendings, vice chiefs, or chief physicians. Both countries exhibited a high lev-
el of ultrasound-guided regional block training with 96.2% in the US and 94% in China.
The extent of TEE training is also universally high in the US with 87.7% of US respon-
dents having received training. TEE training in China was observed to be integrated into
cardiac anesthesia rotations. In the US, only 36.2% of survey respondents had received PO-
CUS training, with even fewer (10%) receiving POCUS rotations. In both US and Chinese
surveys, less than half of respondents (43.9% in the US vs. 39.9% in China) had attended a
POCUS workshop.
Conclusion: A little over one third (36.2%) of US respondents received explicit POCUS
training and even fewer (10%) received specific POCUS rotations during their anesthesia
residencies. In China, POCUS training only exists in 24.4% of programs, and POCUS rota-
tions are even less available (12.2%). Given the importance of POCUS’s evolving role in
anesthesiology, these survey responses show that while there is awareness of POCUS, there
is insufficient POCUS training during anesthesia residency in both US and Chinese aca-
demic training programs.
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U
ltrasound holds a wealth of clinical utility
for all specialties. No longer a tool of radiol-
ogists only, ultrasound is heavily utilized by

emergency medicine, cardiology, and many other
healthcare specialties. Point- of- Care Ultrasound
(POCUS) has emerged as a new, promising clini-
cal modality for providing bedside examinations
without having to take the patient to a specific ul-
trasound designated suite. POCUS has been used
extensively in emergency and intensive care medi-
cine to enable clinical scenarios such as quick eval-
uation of an airway, diagnosing pericardial effu-
sion, and finding intussusception (1, 2). POCUS
has become part of Advanced Trauma Life Sup-
port ( ATLS) and has been suggested by critical
care medicine to be included in the perioperative
cardiopulmonary resuscitation (3). The basic
knowledge of ultrasound has been recently intro-
duced into medical school curricula with many
US schools integrating ultrasound training into
their curricula through first-year anatomy classes,
second- year pathology class, third- year clerk-
ships, and clinical skills training throughout (4).

The Accreditation Council for Graduate Med-
ical Education (ACGME) has detailed require-
ments of POCUS training in Emergency Medi-
cine Residency and Critical Care Fellowship pro-
grams. It is one of the key procedures for emer-
gency medicine residents who must perform at
least 150 bedside ultrasound exams (5). For Crit-
ical Care Fellowship programs, POCUS is clear-
ly defined as one of the required milestones (6).
Many anesthesiology resident training program
curriculums include ultrasound- guided regional
block and transesophageal echocardiograph rota-
tions, however, few programs provide specific
POCUS training curriculums and rotations.

Although some concepts of POCUS training
are included in the anesthesia residency mile-
stone project and American Board of Anesthesi-
ology (ABA) content outlines required for writ-
ten and oral examinations, there are currently
no established standard didactic and rotation re-
quirements (7). There have been a few recent at-
tempts or proposals to establish such programs
(8- 9), however, the majority of US anesthesia
residency programs are yet to implement specif-
ic POCUS didactics, simulations, and rotations.
To gauge the current extent of POCUS training
in anesthesia residency, surveys were conducted

in both US and China regarding the level of insti-
tutional exposure to an educational training giv-
en to POCUS.

METHODS

Questionnaire
A 22- question survey based on anesthesia pro-
vider POCUS experience was developed that
could be sent electronically (Appendix 1).

US Survey
After approved by the institutional review board
(IRB) of West Virginia University, an email was
sent to the 147 US ACGME anesthesia residency
programs with a link to the survey (Survey Mon-
key, Palo Alto, CA, USA). The United States sur-
vey only collected demographics in one area
concerning respondent experience (resident or
attending). Survey responses were collected over
a two-month period.

Chinese Survey
After approval from the committee of the New
Youth Anesthesia Forum, an online questionnaire
format with a computerized online survey pro-
gram was used (Wenjuan.com, Zhongyan Net-
work Technology Co., Ltd., Shanghai, China). A
survey link to the questionnaire was published
on the website (New Youth Anesthesia Forum)
and only aimed at anesthesia providers working
in an academic hospital setting with an associat-
ed residency program in anesthesiology in Chi-
na. The respondents could choose to use a mo-
bile device via WeChat (Tencent Holdings Limit-
ed, Shenzhen, China) or desktop to complete the
survey. Each IP address is allowed to complete
the survey once. The demographics of surveyed
anesthesia health care providers obtained were
for the geographic area of training and medical
training levels (residents, attendings, vice chiefs,
or chief physicians). All responses were gathered
during a two-month survey period.

Statistics
Survey responses numbers were converted into
percentages and were used to summarize cate-
gorical variables. Continuous variables were
summarized using the mean and standard devia-
tion. To compare the two regions (United States
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Figure 1. Demographic Distribution of Chinese Survey Responses.
Among the 424 Chinese survey responders, 10% came from Zhejiang Province, 9% came from
Beijing, 8% came from Shandong Province, 6% came from Guangdong Province, 6% came from
Shaanxi Province, 5% came from Hebei Province, 5% came from Jiangsu Province, 14% came
from Sichuan Province, 15(4%) came from Fujian Province, 14(3%) came from both Hunan Prov-
ince and Hubei Province,12(3%) came from each of Inner Mongolia Autonomous Region, Jiangxi
Province and Henan Province(12, 3%), 9(2%) came from both Shanxi Province and Shanghai, 7
(2%) came from each of Heilongjiang Province, Liaoning Province, Guangxi Zhuang Autonomous
Region, Chongqing, and Xinjiang Uygur Autonomous Region，1% came from Guizhou Province,
1% came from Yunnan Province, 1% came from each of Gansu Province, Anhui Province and
Hainan Province, 1% came from each of Jilin Province, Ningxia Hui Autonomous Region and Tian-
jin, 0.25% from either Qinghai Province and Tibet Autonomous Region. Another 7% responders
came from other regions.

and China), the Fisher- Freeman- Halton exact
test (Fisher exact test for a 2- by- 2 table) was
used for categorical variables and continuous
variables were compared using Welch’s t-test for
unequal variances and unequal sample sizes. P
values of less than 0.05 were considered statisti-
cally significant. Statistical analysis was per-
formed using SPSS software (SPSS Inc., Chica-
go, IL, USA). Raw survey data and statistical val-
ues for statistical comparison of survey question
responses are included in Appendix 1.

RESULTS

There were 130 individual respondents from

the 142 US ACGME programs surveyed and
394 individual respondents from the Chinese
survey. For the US survey, no information was
collected regarding for regional distribution of
survey respondents, however the survey was
sent to all US ACGME programs. The demo-
graphic distribution of Chinese survey responses
is outlined in Figure 1.

US Survey Responses
US survey responses comprised of 48.5% re-
sponses from residents and 51.5% of responses
from faculty. Overall, 96.2% of US respondents
were affiliated with medical schools. Less than
50% of US respondents reported they had ultra
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Figure 3. Ultrasound Rotations.
The percentage of US and China ultrasound training preva-
lence for Blocks, Transesophageal Echocardiography and
Point of Care Ultrasound training rotations. N.B. The Trans-
esophageal Echocardiography section of the Chinese data is
set at 0.0% due to the Chinese TEE training not being a sin-
gle course, rather as incorporated into other training rotations.

Figure 2. Simulation Training Facility.
The percentage of US and China simulation training facility
availability for Regional Block Transesophageal Echocar-
diography and Point of Care Ultrasound training.

sound simulation facilities for regional nerve
blocks (34.7%), TEE (40.8%), or POCUS train-
ing (30.4%). US training facilities for TEE, PO-
CUS and regional nerve blocks are shown in Fig-
ure 2. Over 90% of US survey respondents had
ultrasound-guided block training rotations. Less
than 20% of US respondents reported having
specific POCUS training rotations (Figure 3). US
respondents reported overall low education re-
sources (didactics, curricula, lectures, etc.) allo-
cated for POCUS training (Figure 4). US respon-
dents reported low attendance (participation of
less than 50%) at POCUS workshops (Table 1).

Chinese Survey Responses
Chinese survey responses comprised of 27% re-
sponses from residents and 72% responses from
either attendings, vice chiefs, or chief physi-
cians. Overall, 53.55% of Chinese respondents
were affiliated with medical schools. Chinese Ul-
trasound simulation facilities for Chinese region-
al nerve blocks were (56.1% ), TEE (16.0% ),
and POCUS training (10.8 %). Chinese training
facilities for TEE, POCUS and regional nerve
blocks are shown in Figure 2. Over 90% of

Chinese survey respondents had ultrasound-
guided block training rotations. Less than 20% of
Chinese respondents reported having specific PO-
CUS training rotations (Figure 3). Chinese re-
spondents reported overall low education re-
sources (didactics, curricula, lectures, etc.) allocat-
ed for POCUS training (Figure 4). Chinese re-
spondents reported low attendance (participation
of less than 50%) at POCUSworkshops (Table 1).

US-Chinese Comparisons of Survey Responses
The US (66%) had significantly more responses
for specific TEE rotations than Chinese institu-
tions (8%; P < 0.001). In regards to POCUS ed-
ucation; US respondents (36%) reported a signif-
icantly higher TTE rate training than China
(24%; P = 0.003) had, while China had signifi-
cantly more (P < 0.001) education in lung, ab-
dominal, and other US training (airway, gastric,
optic nerve, etc.).

DISCUSSION

The responses of this dual country survey dem-
onstrate that although POCUS training is a com-
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Figure 4. Point of Care Ultrasound Subspecialty.
Percentages of US and China Point of Care Ultrasound sub-
specialty training for Transthoracic Echocardiography, Lung,
Abdominal and Other training rotations.
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ponent taught in many anesthesiology academic
centers, it is not a universal training rotation.
For the full utilization of this important anesthet-
ic practice modality, there need to be significant
increases in specific POCUS training and PO-
CUS curriculums. Less than 1 in 5 anesthesiolo-
gy residency programs in US and China have de-
veloped rotations for ultrasound despite the im-
provement in technology. Although there was
not a systematic implementation of POCUS
training/curriculum in US and Chinese academic
anesthesia centers it appears that some momen-
tum is progressing towards national POCUS
practices (9). A Canadian survey about Focused
Cardiac Ultrasound (FOCUS) training in residen-
cy program has been reported in the literature
(10). However, the authors believe this reported
study is the first POCUS training survey in the
US and China. A survey of Canadian anesthesiol-
ogy residency program directors on FOCUS ob-
served that program directors recognized the im-
portance of FOCUS training as 75% percent of
Canadian anesthesia residency programs had
some form of rotations in FOCUS (10) and 42%
of programs had set minimum targets for FO-
CUS studies performed during training. In this
Canadian study, much like the US and Chinese
POCUS survey responses it POCUS programs in-
clude a lack of resources, expertise, standard-
ized curriculum and standardized training re-
quirements. Concerted efforts are required to
address these barriers to implementation and na-
tional Anesthesia organizations should be design-
ing and implementing national standardized PO-
CUS guidelines and training courses.

Disparities in training and simulation oppor-
tunities were revealed by the survey. The exis-
tence of ultrasound physicians in China may ex-
plain lower response rates particularly in the ar-
ea of TEE. There seems to be a relationship be-
tween training in ultrasound- guided regional,
TEE and POCUS with respect to the availability
of simulation modalities. Perhaps as more simu-
lation opportunities become availability, training
in these areas will increase.

Ultrasound- guided regional anesthesia and
TEE rotations are common in anesthesiology res-
idency programs. The utilization of these modal-
ities are ubiquitous in sub-specialty areas of anes-
thesiology and due to its utility POCUS will like-

ly expand in scope across anesthesia practice.
This survey reveals that some programs are be-
ginning to incorporate POCUS rotations and
training into their curriculum. Currently, these
programs are in the minority and there is room
for continued advancement in the training of an-
esthesiology residents in POCUS. The lack of
mandated rotations by the ACGME and recently
and continuously developing technology cou-
pled with the lack of training of many faculty an-
esthesiologists may account for this paucity of
rotation opportunities. This survey reveals a po-
tential weakness in anesthesiology training pro-
gram in the US and China and an area of poten-
tial improvement for resident education going

Table 1. POCUS Workshop Attendance % for US
and China.

US

China

%

39.9

43.9

P-value

0.046
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forward.
Ultrasound technology has drastically im-

proved in the past couple decades and the use of
this technology for diagnostic and safety purpos-
es in patient care will continue to increase in
many specialties of medicine. POCUS usage has
proven extremely useful in the realm of periop-
erative medicine and potential utilization will
continue to expand. The ABA and ACGME
have integrated ultrasound usage into board cer-
tification exams, training milestones, Objective
Structured Clinical Examinations, and in expect-
ed topics for written examination. Although
there are no standard POCUS training protocols

in the US or China, there are several reviews in
the literature outlining detailed examples of de-
veloping POCUS focused curriculum and train-
ing procedures (9, 11-13).

This study highlights the need for formal na-
tional POCUS curriculums along with minimum
training requirements which would enhance na-
tional adoptions of effective POCUS concurring
with current anesthesia policy discussions that
POCUS is both achievable and should be a high
priority goal for specialty training programs (7).

The authors declare no other conflicts of competing interest for this work.
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