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Abstract
Introduction/objectives Musculoskeletal ultrasound (MSUS) has been extensively studied by rheumatologists in Europe and the
Americas, but less is known aboutMSUS use in Asia. Our hypothesis is thatMSUS use is less prevalent in China as compared with its
Western counterparts. This study reports the most up-to-date recommendations forMSUS use in rheumatology globally and is also the
first study to characterize the current practices, training, and perceptions regarding MSUS of rheumatologists in China.
Method A 43-question survey was designed and distributed via mobile application to members of the Chinese Rheumatology
Association, primarily to investigate the current prevalence and utilization of MSUS in China. Statistical analyses included the
use of chi-square tests and independent-samples t tests, with p values less than 0.05 considered statistically significant.
Results The results showed low rates of MSUS training (129/528, 24%) and current MSUS use (89/524, 17%) in China.
However, there was a high level of interest in learning MSUS, especially among younger respondents. Lack of access to training
programs and user variability in skill were seen as significant barriers to the uptake of MSUS.
Conclusions Despite low rates of MSUS training and utilization, the vast majority of respondents believe that MSUS should
become a standard clinical tool in rheumatology, and there was great interest in undergoing training. Importantly, lack of access
to MSUS training programs and user variability in skill were seen as significant obstacles to the more widespread use of MSUS,
which suggests a need for more standardized, high-quality MSUS training in China.

Key Points
• A low percentage of Chinese rheumatologists (17%) currently use MSUS.
• Chinese rheumatologists expressed a high level of interest in obtaining MSUS training.
• The greatest perceived obstacle to more widespread MSUS use is the lack of training programs.
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Introduction

The field of rheumatology focuses on the management of
autoimmune and musculoskeletal disorders, which collective-
ly represent the secondmost common cause of disability glob-
ally and contribute the second largest burden in terms of years
lived with disability [1–3]. Furthermore, the prevalence of
musculoskeletal disorders has been estimated to have in-
creased by 45% from 1990 to 2010 due to aging populations
worldwide and is expected to continue to rise [2].

Musculoskeletal ultrasound (MSUS) was first reported to
be clinically used in rheumatology in 1972 [4] and has since
been used in the assessment of several rheumatic and muscu-
loskeletal diseases. Improvements in technology, increased
access to portable or laptop-sized ultrasound equipment, and
improved resolution of images have led to the growing adop-
tion of point-of-care MSUS use among rheumatologists and
other musculoskeletal providers in Europe and the Americas.
Notably, in the USA, the growth of MSUS use is reflected by
a greater than 4-fold increase in number of Medicare-
reimbursed MSUS examinations from 56,254 in 2000 to
233,964 in 2009 [5]. The diagnostic advantages of MSUS in
providing information on inflammation affecting synovial,
tendon, and bony changes in static and dynamic views, along
with its benefits of lower cost, lack of radiation, and ability to
be performed and clinically interpreted at the bedside or clinic/
office, have made MSUS an attractive imaging modality.
Well-validated studies have shown the value of MSUS as an
effective imaging modality for rheumatologists evaluating
musculoskeletal disorders [6–8].

There has also been a growing body of literature investi-
gating the uptake of MSUS use in rheumatology [9–19].
Studies have shown MSUS to be useful in guiding diagnostic
and therapeutic procedures, leading to improved accuracy of
interventions such as joint injection and aspiration [20, 21].
There is also evidence that MSUS is more sensitive than clin-
ical examination on detecting pathology in joints [20, 22] and
impacts subsequent patient management [23]. The integration
of MSUS into rheumatology has been most extensively stud-
ied in European countries such as the UK, Germany, and Italy
where organizations like the European League Against
Rheumatism (EULAR) and the British Society of
Rheumatology offer MSUS training courses. There is also
increasing data regarding MSUS use in other Western coun-
tries, including the USA and Canada [14–16, 24, 25]. Older
studies have highlighted barriers to the increased use of
MSUS, notably a need for greater access to training opportu-
nities and more uniform training curricula [10, 13, 16, 17, 26].

Several studies have also focused on the development of a
more standardized framework for performing and teaching
MSUS [24, 27–30]. MSUS educational curricula, guidelines
for MSUS use in rheumatology, and continuing medical edu-
cation courses have now been developed in both Europe and

the Americas through organized efforts from the Pan-
American League of Associations for Rheumatology
(PANLAR) [30], EULAR and Outcome Measures in
Rheumatology (OMERACT) [28, 31], the American
College of Rheumatology (ACR) [24, 32, 33], and the
Ultrasound School of North American Rheumatologists
(USSONAR) [34]. The ACR has issued a position statement
on MSUS being a “useful tool used by rheumatologists in the
diagnosis, management, and treatment of rheumatic condi-
tions” and provides an individual certification pathway
(RhMSUS) for rheumatologists who have received adequate
training in MSUS [32, 35].

The diagnoses of rheumatic and musculoskeletal disorders
have also been impacted by MSUS. The classification criteria
for polymyalgia rheumatica now includes shoulder and hip
ultrasonography, increasing the sensitivity and specificity of
the diagnostic criteria [21, 36]. Similarly, the classification
criteria for gout also includes ultrasound as an imaging mo-
dality with utility in identifying urate deposition in joints [37].
For rheumatoid arthritis, ultrasound has been found to bemore
sensitive for detecting disease activity than clinical examina-
tion and ultrasound guidelines for scoring synovitis in rheu-
matoid arthritis have been developed [38, 39]. EULAR has
also published recommendations for the use of imaging in
large vessel vasculitis and cites that ultrasound should be the
primary imaging choice for evaluation of predominantly cra-
nial symptoms of giant cell arteritis [40]. These recommenda-
tions for the use of MSUS in rheumatology practice demon-
strate the continued potential for ultrasound technology to
directly benefit patient care.

Information regarding MSUS use in other world regions,
including Asia, is more limited. Current knowledge regarding
MSUS use in Asia comes from studies by Takase et al. [41]
and Hama et al. [42] in Japan as well as Kang, Wakefield, and
Emery [43] in Korea. These studies showed similar barriers to
the greater use of MSUS in routine practice that their Western
counterparts initially faced, including lack of access to MSUS
training, need for more standardized training, and lack of time
to perform studies. However, little is known about MSUS use
in other Asian countries, specifically China.

Rheumatology is a relatively new specialty in China with
the first rheumatology departments established in the late
1970s. Since then, s tudies done by the Chinese
Rheumatology Association (CRA) have shown the wide prev-
alence of rheumatic disease in China with as many as 20
million patients living with rheumatic diseases [44]. As the
burden of these conditions is increasingly recognized, re-
search on MSUS and its clinical applications in China has
been vigorously developed and the presence of MSUS in
China has increased. However, due to its late start and weak
foundation, MSUS training and promotion of its use lags be-
hind those of other countries and data about the uptake of
MSUS in clinical practice by rheumatologists is sparse.
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This study aims to determine the current level of MSUS use
among rheumatologists in China, knowledge of MSUS, and
attitudes towards adoption of MSUS in a country, which en-
compasses a wide range of socioeconomic and geographic set-
tings with variable access to medical resources and training
opportunities. This data will in turn be used to identify current
barriers to broader MSUS use in China and potentially inform
future strategies to increase MSUS use among rheumatologists.

Materials and methods

Study design

A cross-sectional survey questionnaire was designed and dis-
tributed via mobile application during two separate rounds of
survey collection with the first round in July 2016 and the
second round in November 2016.

This study was exempt from IRB review by the Yale
Human Investigation Committee and Peking Union Medical
College Hospital IRB prior to study initiation.

Study population

The survey was distributed to 2164 individuals registered with
the CRA in China. This sample population included current
members of the CRA, which consisted of mostly rheumatol-
ogists as well as a minority of providers from other specialties.
Inclusion criteria included surveys that were more than 50%
complete and surveys that were repeated responses from the
first round were excluded.

Statement of human and animal rights

This study did not involve any experiments on human or an-
imal subjects.

Measures

An initial recruitment email was sent to individuals registered
with the CRA that invited recipients to participate in the sur-
vey study while providing the aim and objectives of the sur-
vey, projected survey completion time, statements of volun-
tary participation and confidentiality of responses, and contact
information for the study investigators. An optional section at
the end of the survey allowed respondents to provide identi-
fying information if desired for further contact regarding fu-
ture studies related to MSUS. For anonymization purposes,
this information was separated from the rest of the survey
responses prior to data review.

The survey comprised of 43 close-ended multiple-choice
questions (see Appendix A) that were subdivided into four
content areas of practitioner demographics, MSUS training,

current MSUS use, and attitudes towards MSUS. As applica-
ble, additional space was provided after appropriate questions
for additional comments and/or further clarification of re-
sponses. The original survey was written in English and after-
wards translated into Chinese by a native Chinese speaker (see
Appendix B). It was subsequently piloted by six bilingual
study investigators (two native English– and four native
Chinese–speaking medical students and physicians) to ensure
both comprehensibility and fidelity of content. To facilitate
distribution of the survey and aggregation of responses, the
survey was adapted to an electronic survey on a mobile appli-
cation called Fengyun Zhu Shou (风云助手). This electronic
data collection platform is designed for and supported by the
Chinese Rheumatology Data Center (CRDC), and it was orig-
inally used by the CRDC for their national clinical registries
and related research projects. The electronic version of the
questionnaire was then reviewed and further piloted by ap-
proximately 25 rheumatologists at Peking Union Medical
College Hospital. Additional feedback regarding the survey
questions and ease of use of the mobile platform from pilot
testing were incorporated into the final version of the online
survey.

Statistical analysis

Statistical analyses were performed using SPSS Statistics
Version 24 (IBM Corporation, Armonk, New York, USA)
utilizing both descriptive and comparative statistical tests in-
cluding the Pearson’s chi-square independence test for cate-
gorical variables, the z-test for proportions, and the
independent-samples t test. Subgroup analyses were also per-
formed by the aforementioned statistical analyses and Fisher’s
exact test was utilized for small sample sizes. For all analyses,
p values less than 0.05 were considered statistically
significant.

Results

Practitioner demographics

Of the total surveyed population, the response rate was 25%
(532/2164). Of 532 survey respondents, 70%were female and
70% were ≤ 40 years old (range: 22–63 years) (Table 1). The
types of hospitals represented by the surveyed population in-
cluded public hospitals (88%) and other types of hospitals
(12%) such as private, military, pediatric, and traditional
Chinese medicine hospitals. Themajority of respondents prac-
ticed at 3rd tier public hospitals (77%), which are the largest
hospitals in China and also provide the most comprehensive
health services.
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Initial exposure to MSUS

The most common way that respondents first heard about
MSUS was during scientific conferences, while the least
common was during residency training or medical school.
When stratified by academic position, scientific confer-
ences remained the most common method by which re-
spondents first heard about MSUS across all groups.
However, the proportion who first heard about MSUS
through scientific articles or conferences decreased from
90% of senior level physicians and 84% of attendings to
only 73% of residents (p = 0.002). Conversely, the propor-
tion of respondents who first heard about MSUS through
medical school or residency increased from only 16% of
senior level physicians and 17% of attendings to 30% of
residents (p = 0.009).

MSUS training

A majority of individuals had never received any MSUS
training (76%) (Fig. 1a). As academic position rank be-
came more senior, a greater proportion of respondents
within each group reported they had received MSUS train-
ing (20% of residents, 23% of attendings, and 32% of se-
nior level physicians, p = 0.007).

No difference in prevalence of MSUS training (23% of
men and 25% of women, p = 0.684) or amount of MSUS
training received (p = 0.816) was observed between sexes.

Only 11% of survey respondents reported that their institu-
tions offered MSUS training and, of that proportion, 77%
offered MSUS training to rheumatologists. However, MSUS
training for rheumatologists has only been available for <
5 years at a majority of institutions that offered it. The most
common reported teaching method used in MSUS training
was lecture-based teaching.

Current personal use of MSUS

Most respondents reported that they did not personally use
MSUS in their practices (83%) (Fig. 1b). Even among partic-
ipants who had received MSUS training, only 50% reported
personally using MSUS in practice.

In stratifying all respondents by academic rank, 12% of
residents, 18% of attendings, and 20% of senior level physi-
cians reported personally using MSUS in daily practice, al-
though this difference did not reach a statistically significant
level (p = 0.235). When considering only respondents who
had receivedMSUS training, 57% of residents, 55% of attend-
ings, and 44% of senior level positions reported personally
using MSUS, although this difference also did not reach a
statistically significant level (p = 0.460). No difference was
found in terms of percentage of male and female respondents
who personally use MSUS in their practices and how long
they had been using MSUS.

Current institutional use of MSUS

It was found that 62% respondents worked at institutions
where MSUS is used by medical providers. However, rheu-
matologists used MSUS at only 51% of these institutions,
while the most common medical providers using MSUS were
radiologists at 69%. Only 0–25% of rheumatologists were
trained to use MSUS at 75% of institutions where it is used.

MSUS was more widely used by respondents for the pur-
pose of diagnosing inflammatory disease (94%) than for guid-
ing aspiration or injection procedures (68%) or other purposes
(8%), including monitoring of disease progression, monitor-
ing for post-treatment effect, and research.

Table 1 Survey participant demographics

Characteristics Number (%)

Gender (N = 532)

Female 372 (70.0)

Male 160 (30.0)

Age, years (N = 522)

20–30 117 (22.4)

31–40 248 (47.5)

41–50 133 (25.5)

> 50 24 (4.6)

Region (N = 532)

Eastern China 134 (25.2)

Northern China 173 (32.5)

Northeast China 54 (10.2)

Northwest China 26 (4.9)

South Central China 105 (19.7)

Southwest China 40 (7.5)

Academic position (N = 532)

Resident 108 (20.3)

Attending 230 (43.2)

Senior level positionsa 172 (32.2)

Otherb 22 (4.1)

Leadership position (N = 532)

Hospital director 2 (0.4)

Department director 82 (15.4)

Deputy department director 49 (9.2)

None 399 (75.0)

a Senior level positions include chief attending physician, deputy chief
attending physician, associate professor, and professor
b Other categories include researcher, chief technician, graduate student,
and rural doctor
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Only 41% reported that MSUS machines were easily acces-
sible for rheumatologists to use at their institutions. All respon-
dents reported having access to at least one other type of muscu-
loskeletal diagnostic imaging tool other than ultrasound, includ-
ing MRI (96%), CT (93%), X-ray (92%), and bone scan (75%).

Attitudes towards MSUS

General perceptions of MSUS use in rheumatology

Ninety-one percent of respondents believe that MSUS is cur-
rently a standard clinical tool in rheumatology and 99% of
respondents feel that MSUS should become a standard clinical
tool in rheumatology. Ninety-one percent of respondents also
felt that either both rheumatologists and radiologists or rheu-
matologists only should be performing MSUS exams.

A greater proportion of participants who had received
MSUS training reported that MSUS is currently a standard
clinical tool in rheumatology (95%) as compared with those
participants who had not received MSUS training (90%) (p =
0.044). However, regardless of personal history of exposure to
MSUS training, an overwhelming majority of respondents
from both groups indicated that MSUS should become a stan-
dard clinical tool (98% MSUS trained respondents and 99%
non-MSUS trained respondents, p = 0.686).

Overall, 81% believed that MSUS is either needed or ex-
tremely needed in rheumatology in China.

A majority of respondents (84%) were interested in MSUS
training, with the most interest in learning MSUS through
hands-on teaching methods (Fig. 2). The younger the age
groups were, the more interest there was in learning MSUS
with 90% 20–30 year olds, 86% 31–40 year olds, 81% 41–
50 year olds, and 67% > 50 year olds interested (p = 0.015).

Perceived benefits of MSUS

The most important benefits of MSUS over other imaging
modalities were its greater safety and applicability to a wide

range of clinical situations (Fig. 3a). Across all age and aca-
demic groups, these two aspects were also felt to be the most
important potential benefits of MSUS. However, in the youn-
gest age group and most junior academic position group, the
improved diagnostic accuracy of MSUS was found to be the
third most important benefit, while it was viewed as the least
important benefit in all other groups.

Perceived drawbacks and barriers to the use of MSUS

The most important potential drawback to MSUS was user
variability in skill (Fig. 3b). Crucial barriers to the more rou-
tine use of MSUS in daily practice were seen to be lack of
access to MSUS training and lack of general awareness re-
garding MSUS (Fig. 3c).

When stratified based onwhether respondents had received
MSUS training or not, lack of access to training programs and
lack of scientific evidence demonstrating benefits of MSUS
over other imaging modalities were viewed as more important
potential barriers by those who had not received training than
those who had. Fifty-seven percent MSUS-trained respon-
dents and 71% non-MSUS-trained respondents viewed lack
of access to training programs to be an important barrier (p =
0.012), while 34% MSUS-trained respondents and 49% non-
MSUS-trained respondents viewed lack of scientific evidence
supporting benefits ofMSUS over other imagingmodalities to
be an important barrier (p = <0.001).

Discussion

Growing evidence of the advantages of MSUS in clinical set-
tings in rheumatology and adoption of its recommended use in
rheumatology guidelines in Europe and the Americas have led
to increased interest in this imaging modality. While the up-
take and use of MSUS has been studied in Europe and the
Americas, there are relatively few studies exploring MSUS
use in Asia (e.g. Japan and South Korea) and little is known

Fig. 1 Musculoskeletal ultrasound (MSUS) use and training. a Prevalence and amount ofMSUS training among participants. b Prevalence and duration
of personal MSUS use among participants
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about MSUS in China. This study is the first to provide an in-
depth examination of the current training, practices, and per-
ceptions regarding MSUS among rheumatologists in China.

Our survey revealed a low prevalence of MSUS use by
rheumatologists with only 17% of participants personally
using MSUS in their practices. In comparison, MSUS use in
similar European surveys ranges from 33 to 41%, indicating a
gap in utilization of MSUS in rheumatology in China [9, 12,
17]. However, other non-European countries have also report-
ed similarly low percentages of surveyed rheumatologists who
personally use MSUS [14, 16]. When compared with other
countries in Asia, our result is similar to the proportion of
surveyed rheumatologists in Japan who personally use
MSUS (20%) [42]. However, Kang et al. reported a greater
uptake of MSUS use by rheumatologists in Korea, with 61%
of their respondents using MSUS [43]. Part of the difference
in MSUS utilization may be due to the low proportion of
respondents who had received MSUS training (24%), where-
as, for example, an aforementioned study by Tamas et al. re-
ported that 54% of respondents had received training in
MSUS in Romania [17]. The high level of interest in learning
MSUS and the perceived importance of lack of access to
MSUS training programs reflect a crucial need for greater
access to MSUS training opportunities in China.

Another barrier to the more widespread use of ultrasound
by clinicians is a lack of general awareness about MSUS. This
is highlighted by the minimal exposure to MSUS that respon-
dents reported during medical school and residency training.
Encouragingly, coinciding with the increased interest in
MSUS over recent decades, our data did indicate that more
junior level physicians had greater exposure to MSUS during
medical school and residency as compared with their prede-
cessors. In addition, although the overall percentage of re-
spondents who received MSUS training was lesser among
younger practitioners, a greater proportion of younger
MSUS-trained practitioners reported usingMSUS in their dai-
ly practices as compared with older MSUS-trained

practitioners. This suggests that the presence of MSUS has
been growing in China over recent years, although great po-
tential remains for further incorporation ofMSUS into clinical
rheumatology practice.

In addition to the need for greater awareness of and access
to MSUS training opportunities in China, rheumatology train-
ing programs would also benefit significantly from following
a standardized curriculum, similar to those proposed by other
national organizations [27–30, 33]. Our study revealed impor-
tant insights into the major perceived drawbacks of MSUS
and only one potential drawback was perceived to be signifi-
cantly more important than others, which was the user vari-
ability in skill associated with ultrasound technology. This
limitation of MSUS is similarly reflected in a study by
Samuels et al., which showed that the most commonly cited
potential downside of MSUS was operator and reader vari-
ability as compared with other imaging modalities [14]. As a
result, this common concern specifically emphasizes the need
for increasing access to more formal and standardized MSUS
training programs and longitudinal MSUS mentorship.

In terms of MSUS training, the current most common
teaching method is lecture-based training. However, survey
respondents actually reported the most interest in learning
MSUS through hands-on teaching methods. Lecture-based
training may not be the optimal teaching method to provide
exposure to the hands-on skills and techniques required to
become proficient with using MSUS. The increased promo-
tion of hands-on workshops during which providers can per-
sonally practice using MSUS to ensure a higher level of stan-
dardization of user skill levels may help to address this issue.
Interest in hands-on learning is in keeping with results from
other studies, which concluded that personal mentoring is the
most preferred educational tool [12, 17]. Furthermore, pro-
posed guidelines for MSUS training curricula have also em-
phasized practical learning over theoretical learning—for ex-
ample, EULAR proposed a training program that consists of at
least 50% practical skills training instead of being solely

Fig. 2 Interest in learning MSUS. Distribution of interest in learning musculoskeletal ultrasound (MSUS) and level of interest in various teaching
modalities for learning MSUS
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theory-based through lectures [28] and PANLAR recom-
mended a training program consisting of 60–70% hands-on
sessions [30]. The Belfast MSUS course also utilized a hands-
on curriculum that successfully led trainees to achieve basic
competency in MSUS [29].

A more systems-level obstacle that may need to be over-
come to increase utilization of MSUS by rheumatologists is
the organizational structure of how ultrasonography is prac-
ticed in China. Many hospitals in China have dedicated ultra-
sound departments with specialists who perform all ultra-
sound examinations in place of other clinicians. As MSUS
examinations have traditionally been performed by ultrasound

specialists and radiologists, it may be difficult to shift the
paradigm to training rheumatologists to use MSUS as well.
In fact, this survey showed that radiologists are the most com-
monly reported medical providers using MSUS. In addition,
even at the few institutions whereMSUS training was offered,
it was often not available to rheumatologists or had just re-
cently started being available to rheumatologists within the
last 5 years. This indicates that the use of MSUS by rheuma-
tologists is still quite a new practice in China. Overall, based
on the low proportions of respondents reporting that their
institutions offer MSUS training and the limited ability of
rheumatologists to access MSUS machines within their

Fig. 3 Benefits, drawbacks, and
barriers to musculoskeletal
ultrasound (MSUS) use. Level of
importance of potential a benefits,
b drawbacks, and c barriers to
MSUS use
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institutions, it is suggested that further improvements could
potentially be made to institutional infrastructure to allow
practitioners to gain MSUS training more easily and to subse-
quently practice these skills. A significant proportion of re-
spondents also reported that they did not know whether or not
their institutions offered MSUS training or certification. Thus,
further analysis can be done to investigate how many institu-
tions do indeed offer MSUS training or certification. This
could help illuminate whether the core issue is that practi-
tioners are largely unaware of these training programs or
whether institutions have not yet incorporated MSUS training
into their educational programs as is standard in several
European medical training programs.

Finally, practitioners who were categorized into the youn-
gest age group (20–30 years) and more junior academic posi-
tions (residents) were more likely to view the improved diag-
nostic accuracy of MSUS as an important benefit over other
imaging modalities. This likely reflects growth in the body of
scientific evidence supportingMSUS as a validated diagnostic
imaging modality in rheumatology over the years and increas-
ing acceptance of MSUS use in the evaluation, diagnosis, and
treatment of rheumatologic disorders.

Limitations of this study include potential for sampling bias,
with those completing the survey possibly having greater interest
in or awareness ofMSUS than non-respondents. The distribution
of the survey through an electronic application could also have
possibly limited the participation of older physicians who are less
likely to use mobile applications and practitioners in more
resource-limited settings, which could have contributed to the
survey response rate of 25%. Despite this, we collected over
500 surveys and included practitioners from the vast majority
of geographic regions in China, which we feel provides us with
reasonable insight into the uptake of MSUS across China. In
addition, based on overall demographics of the survey respon-
dents, there may be an overrepresentation of the experiences and
opinions of young physicians and female physicians. However, a
2007 survey of rheumatology practitioners by the CRA showed
that a majority of the overall workforce was female and 80%
were≤ 45 years old [45]. Thus, our resultsmay reasonably reflect
the demographics of rheumatologists in China. There may also
be a skew towards the opinions of practitioners in 3rd tier public
hospitals. However, given that rheumatology is still a relatively
new field in China, the vast majority of rheumatology depart-
ments exist in 3rd tier hospitals and are comparatively uncom-
mon in 1st and 2nd tier hospitals.

Conclusions

In this inaugural study of MSUS use among rheumatologists
in China, it was found that despite low rates of MSUS training
and current MSUS utilization, the vast majority of respon-
dents believe that MSUS is needed in rheumatology practice
and should become a standard clinical tool in rheumatology.

MSUS was viewed as having several significantly important
benefits, including greater safety profile and applicability to a
wide range of clinical situations, over other imaging modali-
ties that have been considered the gold standard in rheumatol-
ogy. Furthermore, the majority of practitioners, especially
younger practitioners, would be interested in receiving
MSUS training through teaching methods like hands-on
workshops. Importantly, lack of access to MSUS training pro-
grams and user variability in skill were seen as significant
obstacles to the more widespread use of MSUS, which sug-
gests a need for more standardized, high-quality MSUS train-
ing in China.
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