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Background: Studies on the application of decentralized clinical trials (DCTs) in
China are limited. This study aimed to investigate the knowledge, practices, and
attitudes of clinical trial practitioners in China toward DCTs.

Method: An anonymous cross-sectional study was conducted from November
1st to November 30th, 2023. A total of 621 valid questionnaires were collected,
including 227 completed by Clinical Research Associates (CRAs), 150 by Clinical
Research Coordinators (CRCs), and 244 by Program Managers (PMs).

Results: The majority of respondents possessed basic knowledge of DCTs and
showed a high willingness to participate, but their practice experience was
limited, with a relatively high level of practice experience in internet recruitment.
Respondents were more interested in the improvement of patients’ rights
brought by DCTs, such as more opportunities for clinical trials. Technical barriers
and data reliability were the main barriers to implementation.

Conclusion: Clinical trial practitioners need to enhance their technical skills and
knowledge about DCTs, enhance the overall level of the industry, and promote
the better implementation and application of DCTs in China.
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1 Introduction

Clinical trials consume a significant amount of time and resources in drug development.
In the past, these trials were site-centered, requiring participants to frequently visit the trial
site for treatment evaluation and data collection, which imposed a significant burden and
hindered recruitment and retention efforts (1). In recent years, decentralized clinical trials
(DCTs) have grown in popularity as clinical trials have shifted to more efficient, flexible, and
patient-centered approaches (2). DCTs involve the use of digital technologies and remote
monitoring methods to reduce or eliminate reliance on traditional centralized trial sites such
as hospitals or research centers (3). This approach minimizes disruptions to participants’ daily
lives, enables recruitment of a more diverse group of participants, enhances participation rates
and data authenticity, and reduces costs (4).

The COVID-19 pandemic forced regulators to issue provisional guidances (5-7) to ensure
the normal conduct of clinical trials by using some decentralized elements (8, 9). Subsequently,
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the US Food and Drug Administration (FDA), the European
Medicines Agency (EMA), and regulatory agencies from other
countries have all developed formal guidances for DCTs (10-12). At
the same time, the quantity of DCTs are also rapidly developing. Based
on the ClinicalTrials.gov database, Sato found that the number of
trials incorporating DCT components has steadily increased since the
first study in 2001, and this growth trend has been more significant
since 2020 (13).

China National Medical Products Administration (NMPA) has
been actively promoting the development of DCTs. In 2021, the
Center for Drug Evaluation (CDE) of the NMPA issued the “Guidance
on Clinical Value-Oriented Clinical Development of Anticancer
Drugs,” which encouraged the integration of DCTs elements into trials
for anticancer drugs (14). Subsequently, DCT elements were
incorporated into the “Guidance for the Use of Real-World Evidence
to Support Drug Development” (15) and “Technical Guidance for the
Implementation of Patient-Centered Drug Clinical Trials (Trial)” (16).
In October 2023, the Beijing NMPA took the lead in releasing the
Implementation Plan for DCTs Pilot Work, initiating DCTs pilot
projects nationwide. Building on this, in May 2024, the CDE released
the “Technical Guidance for the Application of Decentralized Clinical
Trials in the Clinical Development of Drugs for Rare Diseases,”
marking Chinese first technical guidance related to DCTs (17). It was
evident that the development of DCTs not only meets the practical
needs of enterprises but also aligns with the focus and guidance of
policy initiatives. The future application scenarios for DCTs are set to
expand further.

As the front-line practice participants of clinical trials, clinical
trial practitioners can truly feedback the problems that occur in the
actual operation of DCTs, and intuitively feel the application needs
and challenges. At the same time, there was relatively little research on
DCTs in China, and it was unclear how practitioners view and adapt
to this emerging model. The aim of this study was to investigate the
knowledge, practices, and attitudes of clinical trial practitioners,
including CRAs, CRCs, and PMs, toward DCTs, and to provide
reference for policy makers, corporate clinical trial decision makers,
and managers to promote the application and development of DCTs
in China.

2 Methods
2.1 Questionnaire design

Based on the “Technical Guidance for Implementing Patient-
Centered Drug Clinical Trials (Trial)” (16) released by CDE in July
2023 and the DCT element activities identified in international
advanced experience (18-20), clinical research experts and senior
industry practitioners were consulted, and the final decision was made
through small-scale pre-research to ensure that the questionnaire
content was in line with Chinese policy orientation and industry
norms. The resulting in a Cronbach’s alpha coefficient value of 0.906,
indicating good internal consistency.

The content of the questionnaire consisted of four parts. The first
part was the basic information of the investigators (gender, age,
occupation, years of employment, nature of work unit, work region).
The second part was the basic knowledge of DCTs (4 questions in
total). For each question, “know” got 1 point, and “do not know” got 0
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point. The third part was the practice of the respondents (including 1
single choice question and 1 multiple choice question). The fourth part
was the attitudes toward participating in DCTS, including the benefit
factors and the obstacle factors (21 questions in total). The attitude part
of the questionnaire specified response options along a 5-point Likert
scale, graded from 1 (completely unimportant/very slightly) to 5 (very
important/very serious) (see Supplementary material).

2.2 Data collection

A online survey was conducted from November to December 2023
for practitioners involved in clinical trials. Participation was both
voluntary and anonymous. The questionnaire, hosted on the online
platform Questionnaire Star,' required approximately 4-5 min to
complete. It was distributed through WeChat online communities and
social media, Submission of the questionnaire was only possible after
all questions were fully completed as per the online requirements. A
total of 654 questionnaires were initially collected, of which 621 were
deemed valid following double verification and comparison, yielding
an effective response rate of 95.0%. This study received ethical approval
from the Ethics Committee of North Sichuan Medical College of China.

2.3 Data analysis

Attitude scores were combined into categorical variables for analysis.
Scores 1, 2, 3 were considered not important/not serious, and scores 4,
5 were considered important/serious. Categorical variables were
expressed as n (%), and differences between CRAs, CRCs, and PMs were
tested by chi-square. Binary logistic regression analysis was used to
assess the association between willingness and different demographic
characteristics. In this model, willingness is used as the dependent
variable to analyze the influence of five main characteristics of the study
population (gender, years of experience, occupation, enterprise type, and
work location) on willingness in implementing DCTSs. Excel and SPSS
26.0 statistical software were used for data entry, clearing and statistical
analysis. Results with p < 0.05 were considered statistically significant.

3 Results
3.1 Demographic characteristics

This study involved 621 participants including 227 CRAs, 150
CRCs, and 244 PMs (Table 1). Among the respondents, 53.5% were
male and most were between 20 and 30 years (52.3%) and 30-40 years
(40.7%). The highest percentage of CRAs were those who had
1-2 years of work experience (35.7%), while most CRCs had 3-4 years
(40.0%). A significantly higher proportion of PMs had more than
5 years of work experience (47.5%) compared to the other two groups.
Additionally, a considerable proportion of respondents were employed
by domestic pharmaceutical enterprises (28.3%) and domestic CROs
(32.4%). Respondents were mainly from Beijing, Shanghai and

1 http://www.wjx.cn/
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TABLE 1 Demographic characteristics of respondents (n = 621).

10.3389/fmed.2025.1513975

All (n = 621) CRA (n = 227) CRC (n = 150) PM (n = 244) p-value
Gender
Male 332 53.5% 122 53.7% 60 40.0% 150 61.5% 0
Female 289 46.5% 105 46.3% 90 60.0% 94 38.5%
Age (years)
20-30 325 52.3% 164 72.2% 86 57.3% 75 30.7% 0
31-40 253 40.7% 55 24.2% 58 38.7% 140 57.4%
41-50 37 6.0% 6 2.6% 4 2.7% 27 11.1%
>50 6 1.0% 2 0.9% 2 1.3% 2 0.8%
Years of experience
<1 45 7.2% 28 12.3% 14 9.3% 3 1.2% 0
1-2 171 27.5% 81 35.7% 50 33.3% 40 16.4%
3-4 210 33.8% 65 28.6% 60 40.0% 85 34.8%
5-10 160 25.8% 47 20.7% 22 14.7% 91 37.3%
>10 35 5.6% 6 2.6% 4 2.7% 25 10.2%
Enterprise type
Domestic
pharmaceutical 176 28.3% 96 42.3% 16 10.7% 64 26.2% 0
enterprises
Foreign
pharmaceutical 121 19.5% 34 15.0% 26 17.3% 61 25.0%
enterprise
Domestic CRO 201 32.4% 81 35.7% 32 21.3% 88 36.1%
Foreign CRO 52 8.4% 16 7.0% 7 4.7% 29 11.9%
SMO 71 11.4% 0 0.0% 69 46.0% 2 0.8%
Work location
Beijing, Shanghai
and Guangzhou 250 40.3% 94 41.4% 48 32.0% 108 44.3% 0.064
Other provincial
313 50.4% 111 48.9% 91 60.7% 111 45.5%
capitals
Other cities 58 9.3% 22 9.7% 11 7.3% 25 10.2%

Guangzhou (40.3%) and other provincial capitals (including Shenzhen
and Suzhou) (50.4%).

3.2 Knowledge on DCTs

As shown in the Figure 1, the awareness rate of “Concepts and
implications of DCT” was the highest (77.5%), followed by
“Translation of DCT” (76.3%) (Figure 1). However, only 58.1% of the
respondents knew “Domestic and international regulations on DCT”
The awareness rate of PMs was higher than that of CRAs and CRCs,
and the difference was statistically significant (p < 0.05).

3.3 Practice on DCTs

The practical results showed that 54.8% respondents had practical
experience in DCT elements, among which “internet recruitment”
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was the most commonly used DCT activity (27.4%), followed by
“electronic informed consent” (18.0%) and “nearby visits” (15.6%).
The occurrence frequency of “remote monitoring and auditing”
(7.4%), “home nurse assistance” (9.7%), and “remote medication
monitoring” (9.7%) were relatively low, as shown in Figure 2.

3.4 Attitude on DCTs

The willingness of the surveyed practitioners to participate in
DCT was Relatively high (78.6%). At the same time, PMs willingness
(84.8%) was higher than CRCs (76.7%) and CRAs (73.1%).

3.4.1 Benefits of conducting DCTs

The evaluation of the beneficial factors for implementing DCTs
was shown in Table 2. Overall, the most important item was “more
clinical trial opportunities” (80.5%), followed by “improving patient
experience” (80.2%) and “reducing patient burden” (80.0%), while
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FIGURE 2
Activities of DCT among respondents.

“the emphasis on improving data quality” (71.8%) and “improving
patient compliance” (73.1%) were relatively low.

For CRAs, the most recognized benefits were “more clinical trial
opportunities” (78.4%), “improving (research and development,
R&D) efficiency” (77.1%), and “improving patient experience”
(74.4%). For CRCs and PMs, the most recognized benefits were
similar to the overall situation.

3.4.2 Obstacles of conducting DCTs

The evaluation of the hindering factors to participation in DCTs
was shown in Table 3. Overall, respondents believed that the most
serious obstacle to implementing DCTs was “the technical
compatibility issues” (54.1%), followed by “data reliability and
accuracy” (53.8%), and “lack of guidance from DCT related
regulations” (52.5%). The barriers to “low cost-effectiveness” (45.1%)
and “patient willingness and burden” (45.6%) were relatively low.
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3.4.3 Logistic regression analysis of positive
factors influencing DCTs

The results of binary Logistic regression analysis on the
enthusiasm of clinical trial practitioners to carry out DCTs were
shown in Table 4. The regression model was statistically significant
(p<0.001). Occupation and Enterprise type have significant
differences in the DCT positivity, and other factors have no
significant differences.

4 Discussion

To the best of our knowledge, this is the first large-scale survey in
China examining the knowledge, practices, and attitudes toward
DCT. The results revealed that while the majority of respondents
possessed basic knowledge of DCT and demonstrated a strong

frontiersin.org


https://doi.org/10.3389/fmed.2025.1513975
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Shi et al.

TABLE 2 The benefits of conducting DCTs.

10.3389/fmed.2025.1513975

All (n = 621) CRA (n = 227) CRC (n = 150) PM (n = 244) p-value
More clinical trial 500 (80.5) 178 (78.4) 118 (78.7) 204 (83.6) 0.293
opportunities
Improving patient 498 (80.2) 169 (74.4) 119 (79.3) 210 (86.1) 0.006
experience
Reducing patient burden 497 (80.0) 167 (73.6) 123 (82.0) 207 (84.8) 0.007
Improving R&D efficiency 487 (78.4) 175 (77.1) 111 (74.0) 201 (82.4) 0.121
Improving data collection 480 (77.3) 169 (74.4) 112 (74.7) 199 (81.6) 0.125
efficiency
Improving safety 476 (76.7) 167 (73.6) 111 (74.0) 198 (81.1) 0.103
monitoring capabilities
Increasing patient diversity 470 (75.7) 161 (70.9) 109 (72.7) 200 (82.0) 0.012
Promoting patient 468 (75.4) 157 (69.2) 112 (74.7) 199 (81.6) 0.008
recruitment and retention
Reducing R&D costs 463 (74.6) 163 (71.8) 106 (70.7) 194 (79.4) 0.072
Improving patient 454 (73.1) 149 (65.6) 110 (73.3) 195 (79.9) 0.002
compliance
Improving data quality 446 (71.8) 153 (67.4) 101 (67.3) 192 (78.7) 0.009

R&D indicates research and development.

TABLE 3 Obstacles to conducting DCTs.

All (n = 621) CRA (n = 227) CRC (n = 150) PM (n = 244) p-value

Technical barriers and

336 (54.1) 119 (52.4) 68 (45.3) 149 (61.9) 0.008
compatibility issues
Reliability and accuracy of

334 (53.8) 115 (50.7) 64 (42.7) 155 (63.5) 0
data
Lack of DCT related

326 (52.5) 125 (55.1) 63 (42.0) 138 (56.6) 0.012
regulations
willingness and burden of

325(52.3) 111 (48.9) 67 (44.7) 147 (60.2) 0.005
researcher
Subject privacy and data

324 (52.2) 120 (52.9) 65 (43.3) 139 (57.0) 0.030
security protection
Willingness and burden of

311 (50.1) 104 (45.8) 66 (44.0) 141 (57.8) 0.008
the sponsor
Learning and investment

306 (49,3) 105 (46.3) 72 (48.0) 129 (52.9) 0.335
costs
Willingness and burden of

283 (45.6) 91 (40.1) 56 (37.3) 136 (55.7) 0
patient
Not cost-effective 280 (45.1) 97 (42.7) 55(36.7) 128 (52.5) 0.006

willingness to engage in them, their practical experience was limited.
Additionally, some obstacles to the effective implementation of DCTs
were identified.

The results of knowledge assessment showed that most
respondents only had some basic understanding of DCTs.
Respondents had a higher understanding of the connotation and
concept of DCTs, but a lower understanding of relevant laws and
regulations at home and abroad. This may be due to the fact that
regulations and guidance clarifying DCT in China are still very
limited, leading to a lag in practitioners’ knowledge, and on the other
hand, respondents may lack practical experience with DCT, leading
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to relatively limited knowledge. In addition, research showed that PMs
outperform CRAs and CRCS, which may be due to the fact that PMs
generally have more work experience and higher job requirements.
The results of the practical investigation showed that the
respondents’ participation in DCT activities was relatively low, and
the application of digital health technologies was largely consistent
with Daly’s global survey findings (21). This could be attributed to
several factors. Primarily, the application scope of DCT was mainly
confined to specific fields, regions, and projects led by leading
pharmaceutical enterprises. Additionally, given the actual situation
in China, implementing practices such as telemedicine, home nurse
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TABLE 4 Logistic regression analysis of the willingness of clinical trial practitioners.

10.3389/fmed.2025.1513975

Items /] S.E WELS P Exp (B)
Gender
Male 1 - 1
Female —0.165 0.218 0.574 0.449 0.848
Years of experience
<1 1 8.268 - 1
1-2 —0.229 0.406 0.317 0.573 0.796
3-4 —0.124 0.406 0.094 0.76 0.883
5-10 0.409 0.44 0.864 0.353 1.506
>10 -0.775 0.55 1.982 0.159 0.461
Occupation
CRA 1 16.751 - 1
CRC 1.276 0.391 10.661 0.001%* 3.584
PM 0.861 0.258 11.102 0.001%* 2.366
Enterprise type
Domestic pharmaceutical enterprises 1 23.758 - 1
Foreign pharmaceutical enterprise —-0.63 0.338 3.479 0.062 0.533
Domestic CRO —0.693 0.291 5.667 0.017* 0.5
Foreign CRO —1.346 0.394 11.66 0.001* 0.26
SMO —2.155 0.494 19 0* 0.116
Work location
Beijing, Shanghai and Guangzhou 1 2.349 - 1
Other provincial capitals —0.479 0.342 2.329 0.127 1.684
Other cities —0.573 0.333 1.639 0.2 1.532

#p <0.05.

assistance, and remote data collection still faced significant
challenges. Although telemedicine was considered the core of DCTs
(22), telemedicine in China is currently mainly used for medical
diagnosis and treatment.

The results of the practice investigation also found that Internet
recruitment was relatively widely used in DCT elements, and had
been widely used in China through WeChat, recruitment websites,
mobile applications, network communities and other channels. A
study based on ClinicalTrials.gov, a clinical trial protocol, showed
that decentralized activities were primarily used for data collection
(23). The comparison of these two situations reflected that during
DCT'’s development, different countries and regions chose diverse
development priorities and paths based on their actual conditions
and needs. This was crucial for promoting the diversified
development of global DCT.

The attitude assessment results showed that respondents had a
higher willingness to decentralize the approach to clinical trials.
Regression analysis showed that occupation and enterprise type
were significant factors in the willingness to implement DCT. Among
the occupation, CRCs showed the highest willingness. This might
be because DCT can reduce the number of patients visiting the
hospital, alleviating some of the CRCs’ routine tasks, such as patient
visit (24). In contrast, CRAs were relatively less proactive. Their work
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mainly focuses on - site monitoring and data verification. The
introduction of DCT required them to learn new techniques and
working methods, and will also shift some new burdens (25). Among
different types of enterprises, domestic pharmaceutical companies
showed the highest willingness. Currently, Chinese pharmaceutical
enterprises face intense competition in the domestic market. To
boost R&D efficiency and shorten the time to market, they often
adopt innovative experimental methods like DCTs (26). Meanwhile,
the Chinese government’s supportive policies for local
pharmaceutical enterprises might also encourage them to be more
willing to try new clinical trial models, aiming to secure policy
support and gain a market edge (27).

In the discussion of the benefits of implementing DCTs in this
study, we found that respondents were more concerned about
improvements in patient rights, consistent with the findings of a
fully dispersed clinical trial study in Singapore (28). DCT uses
innovative technologies to cover a wider population (such as remote
areas and patients with mobility difficulties), and uses telemedicine
and other means to reduce the participation threshold and economic
time costs, significantly improving patient convenience
and experience.

Besides the focus on improving patients’ rights, improving data
collection and R&D efficiency was also highly valued by clinical
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trial practitioners. Suman found that patients might be more
proactive in remote data collection compared to traditional data
collection in medical institutions (29). In the DCT model, the way
patients participate in data collection has changed. They can use
smart devices and mobile terminals to record and upload data,
which gives patients more autonomy and convenience.

The results of this study on the implementation barriers of
DCTs indicated that technical barriers and compatibility issues
was the most significant obstacles to DCT implementation.
Although DCTs offer numerous advantages, they also introduce
new challenges, including the digital divide, data quality
concerns, and the need to build new infrastructure (30). Despite
these challenges, one survey found that respondents still
recognize the potential of DCTs to enhance the generalizability
of research findings (31).

According to the survey results, China should adopt a
comprehensive approach to advancing DCTs by integrating
best with
Policymakers should prioritize the development of detailed

international practices localized strategies.
guidances to standardize remote data compliance, cross-regional
collaboration, and digital ethics frameworks. Concurrently,
healthcare institutions and industry stakeholders should pilot
hybrid models that incrementally integrate DCT elements (e.g.,
telemedicine, wearable devices) into traditional trial workflows
while maintaining data integrity and patient-provider
relationships. To address technical gaps, a tiered training system
should be established,

foundational DCT knowledge with mentorship programs for

combining online modules for

hands-on technical skills. Additionally, creating a centralized
knowledge repository to share successful case studies and
regulatory updates will foster a collaborative ecosystem. By
systematically addressing regulatory, operational, and
educational challenges, China can accelerate the adoption of
DCTs to enhance trial efficiency, patient accessibility, and global

competitiveness in biomedical research.

5 Conclusion

In conclusion, the adoption of DCTs in China is still in its infancy.
Clinical trial practitioners in enterprises generally lack extensive
knowledge and practical experience with DCTs. However, their overall
attitude toward these trials is positive. While respondents acknowledged
the potential benefits of DCTs, they also expressed concerns about the
technology, data reliability, and other related aspects.

6 Limitations

There are several limitations to this study. First, the study sample
may not be representative of the total population due to the
convenience sampling method used. Second, this study is a cross-
sectional study, and therefore it is not possible to infer the evolution
of relationships over time. Finally, due to the limitations of the
research objectives of this paper, demographics and international
differences were not examined in depth, and it is hoped that they will
be further explored in future research.
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