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Objective: To evaluate the current status of trial registration on the Chinese 
Clinical Trial Registry (ChiCTR).

Design: In this descriptive study, a multi-dimensional grouping analysis was 
conducted to estimate trends in the annual trial registration, geographical 
distribution, sources of funding, targeted diseases, and trial subtypes.

Setting: We have analyzed all clinical trial records (over 30,000) registered on the 
Chinese Clinical Trial Registry (ChiCTR) from 2007 to 2020 executed in China.

Main outcome(s) and measure(s): The main outcome was the baseline 
characteristics of registered trials. These trials were categorized and analyzed 
based on geographical distribution, year of implementation, disease type, 
resource and funding type, trial duration, trial phase, and the type of experimental 
approach.

Results: From 2008 to 2017, a consistent upward trend in clinical trial 
registrations was observed, showing an average annual growth rate of 29.2%. 
The most significant year-on-year (yoy%) growth in registrations occurred in 
2014 (62%) and 2018 (68.5%). Public funding represented the predominant 
source of funding in the Chinese healthcare system. The top five ChiCTR 
registration sites for all disease types were highly populated urban regions 
of China, including Shanghai (5,658 trials, 18%), Beijing (5,127 trials, 16%), 
Guangdong (3,612 trials, 11%), Sichuan (2,448 trials, 8%), and Jiangsu (2,196 
trials, 7%). Trials targeting neoplastic diseases accounted for the largest 
portion of registrations, followed by cardio/cerebrovascular disease (CCVD) 
and orthopedic diseases-related trials. The largest proportions of registration 
trial duration were 1–2 years, less than 1 year, and 2–3 years (at 27.36, 26.71, 
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and 22.46%). In the case of the research phase, the top three types of all the 
registered trials are exploratory research, post-marketing drugs, and clinical 
trials of new therapeutic technology.

Conclusion and relevance: Oncological and cardiovascular diseases receive the 
highest share of national public funding for medical clinical trial-based research 
in China. Publicly funded trials represent a major segment of the ChiCTR registry, 
indicating the dominating role of public governance in this health research sector. 
Furthermore, the growing number of analyzed records reflect the escalation of 
clinical research activities in China. The tendency to distribute funding resources 
toward exceedingly populated areas with the highest incidence of oncological 
and cardiovascular diseases reveals an aim to reduce the dominating disease 
burden in the urban conglomerates in China.

KEYWORDS

Chinese Clinical Trial Registry, year-on-year China, health information, management 
and policy, governmental registry

Abbreviations: ChiCTR, Chinese Clinical Trial Registry; yoy, Year-on-year; CFDA, 

China Food and Drug Administration; CCVD, Cardio/−cerebrovascular diseases; 

EU-CTR, EU Clinical Trials Register.

Highlights

 -  Question: What are the current characteristics of clinical trials registered on the Chinese 
Clinical Trial Registry (ChiCTR) platform in the last 13 years?

 -  Findings: In this descriptive research, clinical trials pertinent to neoplastic diseases 
occupied the largest portion of registrations. Publicly funded trials accounted for a 
comparatively higher number than the trials funded by other sources. Research on 
oncological and cardiovascular diseases receives the highest share of national public 
funding for medical research when compared to other types of disease research.

 -  Meaning: This study provides significant insights and background for the development of 
regulations that promote greater transparency and accuracy in clinical trial registrations 
and research distribution.

Background

Database description of data acquisition 
from ChiCTR.gov

Clinical trials are registered and analyzed to provide public health 
researchers, medical staff, and trial sponsors with reliable and authentic 
information regarding the trial implementation, as well as the ability 
for oversight and transparency (1, 2). The Chinese Clinical Trial 
Registry (ChiCTR) was launched in 2007, as per the guidelines 
described by the International Clinical Trials Register (CTR) Platform 
Standards and the Ottawa Group Standards. Currently, ChiCTR is the 
third largest CTR in the world preceded only by ClinicalTrials.gov and 
the EU Clinical Trials Register (3–5). Clinical research reports in this 
registry have been updated when required. Accordingly, ChiCTR 
re-structuring was facilitated by several sponsors and researchers who 
are involved in determining subject matter and trial planning (6). 
International cooperation and multi-center research applications are 
supported by the current CTR protocols.

In this study, the records of all the registered trials from 2007 to 
2020 were retrieved from ChiCTR. Using the retrieved data, 
we aimed to identify and analyze key trial characteristics, including 

targeted diseases and pathologies. Our data analysis provides insights 
into the state of clinical research in China, the geographical 
distribution of trial registration, the registered duration of trials, the 
research phase, the type of experimental approach, and the funding 
types reported in a 13-year duration (2007–2020).

Methods

Data collection

In China, all medical investigations and clinical trials must 
be  registered on the ChiCTR platform in accordance with the 
Declaration of Helsinki (2008) and the Regulations of China Food 
and Drug Administration (CFDA). The records were extracted from 
the ChiCTR platform in batches from September 5 to October 21, 
2020. Finally, the screened clinical trials were included in a research 
database using Microsoft Excel for further analysis.

We manually retrieved baseline characteristics from each trial 
record including trial title, geographic location, funding and 
material sources, disease type, methodological design, 
implementation period, duration, and research phase. The 
methodological design of a trial was assessed considering its 
dominant contribution toward the effectiveness of investigations. 
Registered trial types were as follows: interventional, 
observational, etiological, diagnostic, basic, and epidemiological 
studies, assessing new drugs and non-drug treatments, 
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preventive, prognostic, screening, and health service-related 
interventions. The funding type was also assessed as a 
contributing factor that can influence data reporting and 
conclusion bias (7–9).

Categorization by geographic location, 
disease, funding, research phase, and 
duration of trials

The registered clinical trials were categorized according to 
the geographic location of the head units, implementation time 
(year), resources and funding type (public, industry, self-
sponsored, or funding with no specified sponsors), experimental 
study design (interventional, observational, epidemiological, 
case–control, and other types), and disease type. The top five 
disease-related categories included oncological (1), cardiovascular 
and/or cerebrovascular (2), orthopedic (3), gastroenterological 
(4), and respiratory (5) diseases. Information related to the 
duration of trials (less than 1 year, 1–2 years, 2–3 years, 3–4 years, 
4–5 years, and more than 5 years), 1,719 trials were missed and 
were defined as NA (Not available). Information pertinent to 
the research phase of each trial was obtained depending on phase 
I, phase II, phase III, phase IV, retrospective trial, and 
other phases.

Trials, initiated before the year 2007, were merged into the 
“2007 or earlier” group. Small-scale trials that targeted <1% of the 
total sample size (≤320 cases) were merged into “others” (112 
screening trials, 149 prevention trials, 222 prognostic trials, and 
153 medical service trials) for the convenience of data analysis. 
Trials that involved the analysis of two or more diseases were 
classified as “multi-disciplinary trials.” Altogether, 472 trials were 
not accompanied by the relevant disease or pathology-based 
description and were classified as the “NA” group.

“Public funding” was defined as the acquisition of financial 
sources from government sources, colleges, universities, 
non-profit medical organizations, and other scientific institutions 
worldwide. “Industry funding” indicates the acquisition of 
resources from corporations, business associations, and any other 
for-profit organizations. The “self-sponsored” category indicates 
that the funding resources were from the experimenter himself or 
belonging to a group. The “No funding” category includes trials 
that were executed without any identified form of funding.

Data analysis

We calculated the year-on-year growth rate (yoy%) of trial 
numbers registered on the ChiCTR platform to describe the 
annual variation trend of ChiCTR trials. The percentage 
composition of different types of registered trials was calculated. 
The disease types were ranked and presented using a horizontal 
bar chart. A gradual color-coded map was used to present the 
CTR geographic distribution in China. To visualize the status of 
funding type for different trial types from multiple prospects, 
we calculated and described the distribution of funding sources 
using the annual variation trends and the trends in the percentage 
of trials funded per year. Furthermore, we analyzed these variables 

for the following top five disease types: oncological, cardio- and 
cerebrovascular, orthopedic, gastroenterological, and 
respiratory diseases.

Results

Following the data extraction procedures, a total of 32,551 
clinical trial records were found to be registered before October 
17, 2020 on the ChiCTR platform. We performed data processing 
and examination procedures. We excluded trial records associated 
with the missing administration spot information (359 records), 
trial records registered as “the chief unit is located outside of 
China” (148 records), and duplicated records as per the trial 
registration number (27 records). Finally, we  included 32,017 
clinical trials registered on ChiCTR in the research database. 
Detailed information about these trials and their baseline 
characteristics was presented in Table  1 and summarized the 
clinical trial disease distribution by dividing the trial records into 
22 groups. Neoplastic disease trials were separated into distinct 
categories due to their significant impact on public health services. 
Addressing the outbreak of SARS-CoV-2 (severe acute respiratory 
syndrome coronavirus 2), trials concerning COVID-19 were also 
merged into a separate group. Later, we  executed the data 
screening and deduplication processes; and we included 32,017 
trials in our final analysis. The interventional trials accounted for 
more than half of the total trials (17,771 trials, 56%), followed by 
observational (7,701 trials, 24%), etiology-addressing (2,195 
trials, 7%), and diagnostic trials (1,783 trials, 6%).

Analysis of annual trend and geographic 
distribution

Analysis of the registered trials indicated that 481 trials were 
registered during 2007 or earlier. The numerical trend of increase 
in the registered trial number varied from year to year 
(Figures  1A,B). Total number of ChiCTR trials was steadily 
growing upwards during the period of 2008 to 2017.Total number 
of registrations during the period of 2017 to 2018 substantially 
increased from 3,288 to 5,541 (yoy% growth at 68.5%), which later 
returned to a relatively steady upward trend.

The geographic distribution of registered trials is shown in 
Figures 2A–F. A higher number of trial registrations was observed 
in Southeast China. The number of trial registrations decreased 
gradually westward. Shanghai (5,658 trials, 18%) (Table 2), Beijing 
(5,127 trials, 16%), Guangdong (3,612 trials, 11%), Sichuan (2,448 
trials, 8%), and Jiangsu (2,196 trials, 7%) were ranked among the 
top five provinces with the highest number of trial registration for 
all disease types in China.

Duration of each registered trial based was examined on the 
starting and ending time spots. Overall, trials for 1–2 years 
accounted for the largest part (8,759 trials, 21.36%) (Figure 3A), 
followed by trials for less than 1 year (8,552 trials, 26.71%), trials 
for 2–3 years (7,190 trials), trials for 3–4 years (3,307 trials, 
10.33%) and trials for more than 5 years (1,413 trials, 4.41%). The 
4–5 years trials composed the lowest part (1,077 trials, 3.36%, 
Table 1).
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The research phase records of registered trials were divided 
into 14 groups (Figure 4), including exploratory research (6,851 
trials, 21.40%), post-marketing drugs (3,792 trials, 11.84%), 
clinical trial of new therapeutic technology (3,331 trials, 10.40%), 
phase I  (1938 trials, 6.05%), retrospective trial (1,408 trials, 
4.40%) and other types.

Analysis of disease type

Oncology-related trials accounted for the largest portion of total 
trials (5,637 trials, 17.6%) (Table 1), followed by trials targeting CCVD 
(4,468 trials, 14.0%), orthopedic diseases (2,535 trials, 7.9%), 
gastroenterology diseases (2,152 trials, 6.7%), and respiratory diseases 
(1,780 trials, 5.6%). The distribution of all the registered trials across 
different disease types was shown in Figure 5. Other than the top 5 
disease-targeting trials, a total of 676 trials (2.1%) SARS-CoV-2-
targeting trials represented a significant proportion of studies 
organized for the last 2 years.

The trials that involved the analysis of two or more types of 
diseases were classified as “multi-disciplinary” (928 trials, 2.9%). The 
top three disease types were presented with the aspect of the annual 
trend, geographic distribution, proportion, and registered duration in 
the following part.

TABLE 1 (Continued)

Imageology 217 (0.7)

Multi-disciplinary 928 (2.9)

Neurology 1,579 (4.9)

Nursing 116 (0.4)

Oncology 5,637 (17.6)

Ophthalmology 1,031 (3.2)

Orthopedics 2,535 (7.9)

Otolaryngology 330 (1)

Procreation 1,633 (5.1)

Psychology 773 (2.4)

Rehabilitation 288 (0.9)

Respiratory 1780 (5.6)

Rheumatic immunology 676 (2.1)

Stomatology 428 (1.3)

Urology 956 (3.0)

Others 1,088 (3.4)

Geographical distribution*

North China 6,504 (20.3)

Northeast China 1,213 (3.8)

East China 12,245 (38.2)

South Central China 6,309 (19.7)

Southwest region 4,194 (13.1)

Northwest territories 1,078 (3.4)

Hong Kong and Marco 474 (1.5)

*The definition of geographical division is in accordance with the six administrative 
divisions provided by the Central People’s government of the PRC website.

TABLE 1 The characteristics and summary of all the trials registered on 
ChiCTR platform.

Item Characteristics Number (%) of 
trials with 

characteristics

Year

2007 or earlier 481 (1.5)

2008 332 (1)

2009 416 (1.3)

2010 530 (1.7)

2011 614 (1.9)

2012 781 (2.4)

2013 976 (3)

2014 1,581 (4.9)

2015 1822 (5.7)

2016 2,360 (7.4)

2017 3,288 (10.3)

2018 5,541 (17.3)

2019 6,073 (19)

2020 6,374 (19.9)

NA 848 (2.6)

Category

Basic 1,026 (3.2)

Diagnostic 1783 (5.6)

Epidemiological 362 (1.1)

Etiology 2,195 (6.9)

Interventional 17,771 (55.5)

Observational 7,701 (24.1)

Others 636 (2)

Treatment 353 (1.1)

NA 190 (0.6)

Funding type

Industry 2,691 (8.4)

No_sponsor 2091 (6.5)

Public 19,828 (61.9)

Self_funding 6,935 (21.7)

NA 472 (1.5)

Disease

Anesthesiology 882 (2.8)

Cardio-cerebral vascular 

diseases
4,468 (14)

COVID-19 676 (2.1)

Dermatology 363 (1.1)

Endocrinology 1,612 (5)

Epidemiology 1,243 (3.9)

Gastroenterology 2,152 (6.7)

Hematology 626 (2)

(Continued)
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Oncological diseases trials

Neoplastic diseases account for the largest part (5,637 trials, 
17.6%) of all registered studies in ChiCTR. The trend in neoplastic 
disease-targeting trials was shown in Figure 6. Higher growth in 
the number of trials was observed during the period 2014 to 2020 
with an average 31% increase in yoy. A flat trend was observed 
before 2014. The geographic distribution of neoplastic disease 
targeting trials was shown in Figure 2B and Table 2. The number 
of trials in Shanghai (1,171 trials, 21%), Beijing (784 trials, 14%), 
Guangdong (621 trials, 11%), Sichuan (407 trials, 7%), and Jiangsu 
(358 trials, 6%) ranked the top 5 regions for neoplastic diseases 
trials in ChiCTR.

The proportion of each funding source for oncological trials 
is presented in Figure 7. Trials funded by public funding sources 
composed the largest percentage of oncological disease trials 
(2,987 trials, 53% of the total trials), followed by self-sponsored 
support (1,496 trials, 27%), industry funding (689 trials, 12%), 
and no-funding group (380 trials, 7%). The funding growth was 
relatively consistent for each funding type with the overall growth 
trend toward neoplastic disease trials (Figure 8A). The number of 
registered trials in the no-funding category demonstrated a stable 
overall increase without variations during 2018–2019. The growth 
of oncological disease trials showed a relatively consistent and 
upward trend in each funding type until 2018, then meeting an 
obvious decrease in 2019.

In case of the duration of trial, 2–3 years occupied the largest 
percentage of oncological disease trials (1,491 trials, 26.45% of the 
oncology disease), followed by 1–2 years (1,331 trials, 23.61%), 
less than 1 year (862 trials,15.29%), 3–4 years (845 trials, 14.99%), 
more than 5 years (516 trials, 9.15%), 4–5 years (321 trials, 5.69%) 
respectively (Figure 3B).

Cardio/−cerebrovascular diseases trials

Trials registered to target cardio/−cerebrovascular diseases 
(CCVD) accounted for 14% of the total sample (4,468 trials). The 
CCVD field trend was shown in Figure  6B. The CCVD trial 
number was on a moderate rise until 2013 with an average yoy% 

growth of 25%. The highest yoy% growth occurred in 2014 (78%) 
and 2017 (64%). The geographic distribution of CCVD-registered 
trials was shown in Figure 2D and Table 2. Beijing (801 trials, 
18%), Shanghai (740 trials, 17%), Guangdong (521 trials, 12%), 
Jiangsu (351 trials, 8%), and Sichuan (263 trials, 6%) ranked in the 
top 5 regions in CCVD field trial registration.

More than half of all CCVD trials were funded by public 
sources (3,004 trials, 67%) (Figure 7). The second largest group 
(17%) of CCVD trials was self-funded (766 trials). A total of 385 
trials received industry funding (9%) and 241 trials (5%) received 
no funding.

The duration of CCVD were as follows: 1–2 years (819 trials, 
28.67%) (Figure 3B) composed the largest part of all the CCVD-
related trials, followed by less than 1-year trials (653 trials, 
22.86%), 2–3 years (636 trials, 22.26%), 3–4 years (349 trials, 
12.22%), more than 5 years (137 trials, 4.80%) and 4–5 years (100 
trials, 3.50%).

Orthopedics trials

There were 2,535 trials registered to address orthopedic 
diseases, accounting for 7.9% of all registered trials, ranking third 
among ChiCTR clinical trials. The number of trials in orthopedics 
has been gradually increasing with an average yoy% at 38% within 
the analyzed period from 2009 to 2020. Two peak yoy% increases 
were observed in 2011 (73%) and 2016 (75%) (Figure 6C). The 
geographic distribution of orthopedics-targeting trials was shown 
in Figure 2C, and summarized in Table 2. Beijing (575 trials, 23%), 
Shanghai (385 trials, 15%), Jiangsu (336 trials, 13%), Guangdong 
(207 trials, 8%), and Sichuan (206 trials, 8%) were the top 5 areas 
with trials in this field. Public funding sources supported 64% of 
orthopedics-related trials (1,622 trials) (Figure 7). This group was 
followed by self-sponsored (530 trials, 21%), no-funding (256 
trials, 10%), and industry-funded (98 trials, 4%) trials. The 
variation in funding trend was shown in Figure  8C. We  also 
depicted the distribution of the duration of orthopedic diseases in 
Figure  3B, including trials: less than 1 year (754, 29.74%), 
1–2 years (721, 28.44%), 2–3 years (536, 21.14%), 3–4 years (229, 
9.03%), NA (109, 4.30%), more than 5 years (105, 4.14%), 
4–5 years (81, 3.20%).

FIGURE 1

The yearly fluctuations in both the exact number (A) and year-on-year percentage (yoy%) on the ChiCTR platform (B).
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Analysis of source and funding

The funding source of registered trials was also analyzed. Trials 
supported by public funds, like the Natural Science Foundation of 
China (NSFC), non-profit organizations, the National Special Plan for 
the Development of Science and Technology, and others, composed 

the largest part (19,828 trials, 62%) (Figure 9), followed by self-funded 
(6,935 trials, 22%), and industry-funded trials (2,691 trials, 8%). The 
overall proportion for each type of funding was depicted in Figure 9. 
The annual change of proportion for trials sponsored by each funding 
type from 2007 to 2020 was also depicted, public funding supported 
more than half of the clinical trials each year (Figure 10).

FIGURE 2

(A–F) Geographical distribution of registered trials for overall and top three disease/pathology types.
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Continuous growth in trial numbers within each group of 
funding was observed over time with a significant upward trend 
from 2017 to 2018. However, the trend was relatively flat before 
2013. The annual variation trend of trials with various types of 
funding for the top  5 disease types was shown in 
Figures 8A–E. Although the number of trials on ChiCTR increased 
significantly over the years, there was no obvious change was 
observed in the percentage of trials funded by each type of source 
from 2007 to 2020 (Figure 8F).

Discussion

Clinical trial registration is an important indicator of 
advanced health research activities and a source of evidence on 
how to improve the current status of the healthcare system (10). 
Nearly tens of thousands of participators participated in clinical 
trials in various fields every year worldwide, and it is a moral 
obligation and should be  a legal requirement to complete the 
clinical trial registration process before the initiation of clinical 

TABLE 2 Geographical distribution of registered trials for overall and top five disease/pathology types.

Region Trials (%) Oncology 
(%)

Cardiovascular and 
cerebrovascular 

(%)

Orthopedics 
(%)

Gastroenterology 
(%)

Respiratory 
(%)

Shanghai 5,658 (17.7%) 1,171 (20.8%) 740 (16.6%) 385 (15.2%) 321 (14.9%) 254 (14.9%)

Beijing 5,127 (16.0%) 784 (13.9%) 801 (17.9%) 575 (22.7%) 317 (14.7%) 372 (14.7%)

Guangdong 3,612 (11.3%) 621 (11.0%) 521 (11.7%) 207 (8.2%) 255 (11.8%) 153 (11.8%)

Sichuan 2,448 (7.6%) 407 (7.2%) 263 (5.9%) 206 (8.1%) 143 (6.6%) 114 (6.6%)

Jiangsu 2,196 (6.9%) 358 (6.4%) 351 (7.9%) 336 (13.3%) 263 (12.2%) 224 (12.2%)

Zhejiang 1809 (5.7%) 269 (4.8%) 236 (5.3%) 112 (4.4%) 136 (6.3%) 86 (6.3%)

Chongqing 1,360 (4.2%) 230 (4.1%) 142 (3.2%) 46 (1.8%) 53 (2.5%) 45 (2.5%)

Shandong 1,109 (3.5%) 208 (3.7%) 153 (3.4%) 59 (2.3%) 66 (3.1%) 35 (3.1%)

Hubei 1,100 (3.4%) 187 (3.3%) 118 (2.6%) 21 (0.8%) 33 (1.5%) 19 (1.5%)

Tianjin 780 (2.4%) 111 (2.0%) 154 (3.4%) 112 (4.4%) 130 (6.0%) 86 (6.0%)

Hunan 714 (2.2%) 109 (1.9%) 102 (2.3%) 42 (1.7%) 28 (1.3%) 45 (1.3%)

Anhui 634 (2.0%) 119 (2.1%) 73 (1.6%) 29 (1.1%) 12 (0.6%) 7 (0.6%)

Liaoning 595 (1.9%) 101 (1.8%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 3 (0.0%)

Shanxi 583 (1.8%) 113 (2.0%) 84 (1.9%) 36 (1.4%) 26 (1.2%) 25 (1.2%)

Henan 578 (1.8%) 139 (2.5%) 75 (1.7%) 62 (2.4%) 72 (3.3%) 69 (3.3%)

Fujian 558 (1.7%) 137 (2.4%) 90 (2.0%) 33 (1.3%) 30 (1.4%) 29 (1.4%)

Xianggang 469 (1.5%) 36 (0.6%) 63 (1.4%) 42 (1.7%) 42 (2.0%) 48 (2.0%)

Hebei 405 (1.3%) 70 (1.2%) 2 (0.0%) 12 (0.5%) 18 (0.8%) 14 (0.8%)

Heilongjiang 329 (1.0%) 60 (1.1%) 29 (0.6%) 8 (0.3%) 11 (0.5%) 4 (0.5%)

Jilin 289 (0.9%) 61 (1.1%) 52 (1.2%) 22 (0.9%) 13 (0.6%) 14 (0.6%)

Guangxi 264 (0.8%) 104 (1.8%) 23 (0.5%) 39 (1.5%) 36 (1.7%) 20 (1.7%)

Gansu 219 (0.7%) 39 (0.7%) 30 (0.7%) 11 (0.4%) 12 (0.6%) 8 (0.6%)

Guizhou 210 (0.7%) 33 (0.6%) 33 (0.7%) 12 (0.5%) 8 (0.4%) 7 (0.4%)

Jiangxi 197 (0.6%) 37 (0.7%) 17 (0.4%) 11 (0.4%) 2 (0.1%) 5 (0.1%)

Xinjiang 196 (0.6%) 39 (0.7%) 38 (0.9%) 35 (1.4%) 33 (1.5%) 32 (1.5%)

Yunnan 164 (0.5%) 29 (0.5%) 23 (0.5%) 20 (0.8%) 24 (1.1%) 13 (1.1%)

Shanxi 105 (0.3%) 33 (0.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Neimenggu 87 (0.3%) 15 (0.3%) 7 (0.2%) 12 (0.5%) 36 (1.7%) 10 (1.7%)

Taiwan 84 (0.3%) 3 (0.1%) 9 (0.2%) 14 (0.6%) 6 (0.3%) 16 (0.3%)

Ningxia 65 (0.2%) 9 (0.2%) 7 (0.2%) 8 (0.3%) 3 (0.1%) 9 (0.1%)

Hainan 41 (0.1%) 4 (0.1%) 5 (0.1%) 6 (0.2%) 3 (0.1%) 2 (0.1%)

Qinghai 15 (0.0%) 1 (0.0%) 1 (0.0%) 13 (0.5%) 11 (0.5%) 12 (0.5%)

Xizang 12 (0.0%) 0 (0.0%) 1 (0.0%) 2 (0.1%) 3 (0.1%) 0 (0.1%)

Aomen 5 (0.0%) 0 (0.0%) 1 (0.0%) 7 (0.3%) 6 (0.3%) 0 (0.3%)
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trial (11). The time and geographic distribution could be used to 
reveal the level of activity in clinical research over a period of time 
in a particular region. Disclosing the funding sources of clinical 
trials is essential for assessing potential biases, identifying 
conflicts of interest, promoting transparency, and enabling 
informed decision-making regarding the reliability and 
applicability of trial results (12). The collected data in this study 
represents the distribution of health science-based factors that 
impact the health outcomes and indicate the area that may require 
further attention. Our data also indicates the financial efforts 
tilted toward specific diseases/pathologies. The trial registry 
provides a platform for monitoring the major clinical activities 
and allows for an estimation of the benchmarking performance 
for different geographic regions in China. This study is the largest 
analysis of all clinical trial registrations in China in a 13-year 
duration. It delivers an overview of all clinical trial-related 
activities in China and generates insights into the state of clinical 
research in the country. Data collected in this study may be used 
in quality improvement projects to direct healthcare activities by 
advising the healthcare organizations.

During the last two decades, the prospective registration of 
clinical trials became standard practice (13, 14). According to a 
joint statement released in September 2004, by the International 
Committee of Medical Journal Editors (ICMJE), all the clinically 
directive trials should be registered on public trials registries such 
as ClinicalTrials.gov, EU Clinical Trials Register (EU CTR), and 
ChiCTR prior to enrolment of the first patient for trials to 
be  considered for publication by medical journals (15). The 
reporting and summarizing of the trial-related information 
publicly is designed to promote systematic disclosure and 
monitoring of clinical trial information (16). Despite the 
important significance of clinical trials in the public health field, 
the standard registration procedures of clinical trials play a crucial 
role in the trial management and the audit of data reporting (7, 8, 
17–19). ChiCTR was also certified as the primary registry of the 
World Health Organization International Clinical Trial 
Registration Platform in 2007. ChiCTR is responsible for the 
collection and management of all clinical trial records in China, 
and most of the registered trials’ information is publicly available 
on the ChiCTR website in Chinese and English (20). As of June 

FIGURE 3

(A,B) Analysis of information related to the duration of registered trials overall and the top five diseases/pathology types.
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18, 2021, the ChiCTR system contained records for 46,469 trials, 
including 39,068 pre-registration trials and 7,398 
supplementary trials.

ChiCTR is the third largest clinical trial registry after 
ClinicalTrials.gov and EU Clinical Trials Register (EU-CTR). The 
ClinicalTrials.gov is hosted by the National Library of Medicine in 
the United  States, which is the largest registry globally and 
encompasses clinical trials from around the world. It serves as a 
comprehensive resource for both researchers and the general 

public and contains information on about 396,463 trials from the 
USA and 220 countries (assessed on 26 November 2021) (21, 22). 
While EU-CTR is specifically designed to register clinical trials 
conducted in the European Union (EU) member states and 
countries associated with the EU. Other than the clinical trials 
registered and/or developed in China, some associated trials 
launched outside of China are also registered on ChiCTR. All of 
the registries above can serve as important resources for 
researchers, sponsors, and the public. Each registry has its specific 

FIGURE 4

Schematic depiction of the information analysis pertinent to the research phase of all registered trials.

FIGURE 5

Analysis of disease/pathology distribution in ChiCTR Database.

https://doi.org/10.3389/fmed.2023.1203346
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Fan et al. 10.3389/fmed.2023.1203346

Frontiers in Medicine 10 frontiersin.org

focus, coverage area, and regulatory requirements, making them 
valuable sources of information for different audiences based on 
their needs and geographical locations.

The current ChiCTR-based data analysis reflects the geographic 
trial distribution and proportions of targeted diseases and 
pathologies during the last 13 years. Annual variations in the 
number of trials in different areas indicate the changes in the 
clinical trial registrations over time. Most of the trials were 
associated with governmental funds. The highest number of trials 
was supported by public funds (19,828 trials, 62%) compared to 
other trial-supporting funding sources in China. Furthermore, 
many non-profit organizations, public hospitals, colleges, and 

universities gain research-related support from government 
financial organizations before conducting trials. Accordingly, the 
government-funded support of trials is potentially underestimated, 
although the current study did not aim to estimate the exact figures 
of governmental support for trials in ChiCTR. Providing 
information on funding sources promotes transparency and 
accountability in clinical research. Trials with adequate funding 
from reputable sources, such as government agencies or non-profit 
organizations are often perceived to be  more reliable 
and trustworthy.

As an important characteristic, the trial duration is also taken 
into account in this study. According to previous studies, the duration 

FIGURE 6

(A–E) The annual variation of registered trials on ChiCTR is categorized according to the disease/pathology type.
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of clinical trials may have a significant impact on various factors such 
as results reporting, accessibility, and traceability (23). The duration 
of a clinical trial provides crucial information for planning and 
allocating resources effectively and helps to assess its feasibility within 
a given timeframe (24). Besides, trials conducted over a longer 
duration often allow for a more comprehensive assessment of 
outcomes, long-term effects, and safety profiles. Longer follow-up 
periods could enhance the reliability and generalizability of the 
findings, especially in studies evaluating chronic conditions or rare 
diseases. In addition, we  analyzed the research phase of several 
clinical trials in our study. However, we performed the distribution 
of the research phase to describe a global perspective of both the 
quantity and quality of clinical trial research in China (25). The 
current trial research analysis enables robust internal governance 
which aims to enhance the performance of health systems and 
provide an equal distribution of funds over all geographic areas in 
China. The analysis also aims to develop trial-related guidelines and 
enhance the overall trial compliance and public and sponsor-
based accountability.

Compared to the previous assessment of ChiCTR data (26, 
27), our analysis collected and used the largest sample size 
accumulated over the last 13 years. Several studies addressed the 
data available on ChiCTR, although the analysis was limited to 
only one type of disease. One of the recent reports evaluated the 
characteristics of COVID-19-targeting clinical trials registered in 
ChiCTR and compared the data with available data in 
ClinicalTrials.gov (26). Another study described the 
characteristics of ChiCTR data related to anticancer drug testing. 
The cancer-focusing study reported multi-dimensional aspects of 
clinical trial analysis linked to funding sources, types of tested 

drugs, and trial phases (27). Our analysis delivers complete 
distribution and trend characteristics useful for researchers, 
sponsors, and policymakers, and provides valuable insights into 
the registered clinical trials on ChiCTR, subsequently 
highlighting significant areas for improvement and potential 
opportunities for the trial registry.

Accurate and comprehensive clinical trial registration may 
help to ensure the maximum utilization of limited medical 
resources and minimize bias in trials (28, 29). The current 
ChiCTR webpage investigation indicated registration-related 
faults and low availability (or incomplete availability) of the 
required information. We found that 190 out of 32,017 trials did 
not report their study design, whereas 848 trials failed to report 
the correct year of the trial initiation. Altogether, comprehensive 
information about funding resources was not found for 472 trial 
records. Quality and integrity of information can directly affect 
the quality of trial assessment and authenticity of data auditing 
(30–32). An improved process of trial registration and monitoring 
is urgently needed. We  understand that any incomplete or 
inaccurate data on the trial registry may compromise its utility. 
It was also noted that open assessment strategies should 
be implemented for the enforcement of public accountability of 
all trial-initiating organizations (33).

Our study has identified several limitations that should 
be considered. We found that ChiCTR clinical trial records do not 
contain information about all clinical trials in China. The trial-related 
inclusion criteria that were reported for the ClinicalTrials.gov 
database and WHO clinical trial registration platforms (34–36) 
analyses were not met for some trials in China. Furthermore, the 
incomplete information was found for trials conducted or registered 

FIGURE 7

The proportions of financial support types for the top five addressed diseases/pathologies in ChiCTR.
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before 2007. The records we  have collected are relevant to the 
indicated time frame and may not reflect the full content of the 
ChiCTR database. Finally, our study is limited to all the clinical trials 
conducted in China, including Hong Kong and Macao Special 
Administrative Regions, and Taiwan province. Some of the trials 
registered on ChiCTR were conducted outside of China and, 
consequently, are outside of this study’s scope.

Conclusion

In China, clinical trial support for oncological and cardiovascular 
diseases received the largest proportion of national public funding 
designated to stimulate progress in health and medical treatment 
research. Improved quality of clinical trial records was shown to 
greatly contribute to the effective monitoring and allocation of 

FIGURE 8

(A–F) The annual trends in funding types for the top three diseases/pathologies and yearly variation of the percentage for each funding type in the past 
13  years.

FIGURE 9

The overall proportion for each type of funding indicates that public 
funding accounts for the highest part.
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funding resources within the healthcare system. The data analysis 
ensured greater transparency of clinical trials in China and 
demonstrated a research distribution over geographic areas and 
disease categories. The optimized and regulated registration process 
resulted in a better data quality assessment, particularly for newly 
conducted trials. The growing number of trials for all disease 
categories reflected the escalation of clinical research activities in 
China. The tendency to distribute funding resources toward 
exceedingly populated areas with the highest incidence of oncological 
and cardiovascular diseases reveals the significant objective to reduce 
the dominating disease burden in the urban conglomerates in China. 
However, standardized nomenclature should be  implemented to 
ensure consistency. The findings of this study provide a solid 
foundation for the future improvement of the trial system and 
associated public health regulations.
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