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Background: The number of Chinese clinical trials has continued to grow throughout the coronavirus 
disease 2019 (COVID-19) pandemic, but we know little about clinical trial team members’ perceptions 
and attitudes toward the impacts of the pandemic. This study aimed to assess the impact of the COVID-19 
pandemic on clinical trials in China from the perspective of research staff to provide a deeper understanding 
and some recommendations for the ongoing and upcoming clinical trials during the pandemic.
Methods: A nationwide cross-sectional questionnaire was distributed to respondents throughout mainland 
China between September 2021 and October 2021. The participants assessed the impact of the COVID-19 
pandemic on clinical trials based on a 5-point Likert-type scale, and exploratory factor analysis (EFA) was 
used to confirm the factor structure. Descriptive statistical analysis and the Mann-Whitney test were used to 
discover the differences between different groups. 
Results: A total of 2,393 questionnaires from 272 hospitals were collected in mainland China. Factor 
analysis resulted in 4 factors, with a cumulative explained variance of 64.93%, as follows: subject enrollment, 
patient care, study supplies and data management, and research milestones and quality management. The 
research team members, predominantly represented by clinical research coordinators (CRCs), basically 
agreed with all but 3 preset scenarios of the impact of COVID-19 on clinical trials. Most respondents did 
not agree that the pandemic was associated with more serious adverse events (SAEs), missed reports of 
safety events, or any increase of unscheduled unblinding. In addition, significant differences were revealed in 
different age, gender, and role groups of respondents based on their views on the impact of the pandemic.
Conclusions: The current pandemic situation has had a negative impact on clinical trials, especially in 
terms of subject recruitment and protocol compliance, yet research team members feel confident that some 
of the effective measures proposed in the study can moderate the negative impact. 
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Introduction

In early 2020, the coronavirus disease 2019 (COVID-19) 
started to wreak havoc in various regions across the world. 
Despite the measures taken by all countries to combat the 
pandemic, the novel coronavirus has been characterized 
by its rapid mutation and transmission, which means that 
the progression of the pandemic is highly uncertain. In 
many countries, healthcare infrastructural systems have 
experienced challenges, with even basic and routine patient 
care not being guaranteed (1), and clinical research has 
inevitably been undermined, with the integrity and rigor 
of clinical trials being particularly affected (2,3). During 
March 2020, fewer than 20% of institutions in the United 
States and Europe reported enrolling patients at a usual rate 
(4,5). Registration data in the National Library of Medicine 
(ClinicalTrials.gov) indicate that due to COVID-19, 1,130 
trials were suspended from April 2020 to March 2021, and 
the rollout of COVID-19 vaccinations did not change the 
increasing number of suspended trials (6). Furthermore, 
the outbreak of the pandemic has also inevitably affected 
clinical trials in China, a country which contributes about 
one-fifth of global clinical trials, and from which the trials 
are increasing year by year (7,8). 

Although there are continuously sporadic cases of 
COVID-19 in some cities, Chinese residents have generally 
resumed work and life since April 2020, and the medical 
infrastructure has returned to pre-pandemic levels in most 
regions (9,10); however, the conduct of clinical research 
has changed somewhat. Many regulatory and research 
organizations, for example, the US Food and Drug 
Administration (FDA) and European Medical Agency 
(EMA), issued special guidance and developed new policies 
and procedures to address the conduct of clinical trials 
during the COVID-19 public health emergency, as did 
the Chinese government (11). These guidelines (12,13) 
stress ensuring the health and safety of trial participants, 
and suggest alternative measures should be proportionate 
and based on benefit-risk considerations with adequate 
documentation. For instance, if the subject is unable to 
attend the site, then home nursing, contact via phone or 
telemedicine, location assessment, and other measures 
may be required to identify adverse events and ensure 
continuous medical care and oversight for patients. These 
measures may be helpful to avoid further burden in terms 
of time and staffing in clinical trials during the COVID-19 

pandemic. Moreover, the Chinese medical institutions, 
such as the clinical trials sites, usually release some specific 
and detailed working instructions according to national 
legislation and guidelines. It is crucial to understand 
whether, and in what ways, the current pandemic situation 
continues to impact clinical trials in China, which would 
guide the implementation of ongoing and upcoming clinical 
trials both in China and internationally. To date, there has 
been no large sample size study conducted on the impact 
of the COVID-19 pandemic on clinical trials. As research 
staff have conducted the trials and experienced the impact 
firsthand, their assessments are critical to understanding 
the impact of COVID-19 on trials. In China, research staff 
generally refers to all team members in clinical trials in 
sites, including physicians, nurses, technicians, investigators’ 
assistants—such as clinical research coordinators (CRCs)—
and the staff in institutional supervision departments for 
clinical trials in hospitals—such as personnel in offices of 
Good Clinical Practice (GCP) and the ethical committee 
(EC).

CRC is a profession in China which has emerged with 
the rapid development of clinical trials in recent years. 
Given the enormous daily outpatient volume of most 
investigators in China (14), Chinese CRCs often help with 
most tasks that do not require medical judgment, such as 
registering patients’, scheduling patient’s computerized 
tomography (CT) appointments and following-up visits, 
entering data into case report forms (CRFs), handling trial 
master files (TMFs), and collaborating with the clinical 
research associates (CRAs) from sponsors, among other 
duties (15). After years of development and improvement, 
the CRC has become an indispensable position in clinical 
trials (16,17). Numerous well-trained CRCs are active in 
the front line of clinical research and are also the main 
force of clinical research teams. Although CRCs are always 
the unsung heroes of clinical trials, they should have the 
right to relay the impact of the COVID-19 pandemic on 
trials. In our survey, CRCs were notably invited as the main 
participants, and those fulfilling all of the other roles in 
clinical trials were also invited to provide their feedback and 
opinions. We aimed to provide an objective, full-scale, and 
comprehensive view regarding the impact of COVID-19 on 
clinical trials in China. We present the following article in 
accordance with the SURGE reporting checklist (available 
at https://atm.amegroups.com/article/view/10.21037/atm-
22-777/rc).

https://atm.amegroups.com/article/view/10.21037/atm-22-777/rc
https://atm.amegroups.com/article/view/10.21037/atm-22-777/rc
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Methods

Development of the questionnaire

This was a non-interventional study. We designed a 
self-administered questionnaire to capture researchers’ 
perceptions and attitudes about the impact of the 
COVID-19 pandemic on clinical trials in China. 

The online questionnaire consisted of 4 sections. 
In section I, a cover letter explained the purpose of this 

study and the anonymity and confidentiality of the survey. 
In section II, items that were relevant to the respondents’ 
demographics characteristics, including current role, age, 
gender, and region, were queried. 

Section III included 29 items to assess perceptions of the 
impact of COVID-19 on clinical trials, with scores ranging 
from 1 (strongly disagree) to 5 (strongly agree), and to 
compare a period of the past one and a half years to the pre-
pandemic period. Each item described a scenario identified 
from the literature and key informant interviews that was 
related to one of the following categories:
 Subject enrollment: number of patients or healthy 

volunteers, informed consent, assessment of 
eligibility, and investigators’ activities regarding 
recruitment. 

 Patient care: patient engagement, treatment, and 
retention related to remote follow-up visits; number 
of safety events; and labs/imaging/testing. 

 Study supplies: sufficiency of resources and 
mater ia l s  appl ied  to  the  research ,  such  as 
investigational products and equipment, as well as 
their transportation, dispensation, recycling, and 
destruction.

 Data management: data entry, source document 
verification and reviewing, and TMFs. 

 Quality management: frequency and approaches 
of monitoring, inspection, and institutional quality 
control activities. 

 Research milestones: willingness to undertake 
trials, changes in review and approval pathways, 
research completion status, and the application of 
telemedicine and other technologies. 

In section IV, an optional open question collected 
respondents’ suggestions on how to ensure the implementation 
of a good quality clinical trial under the pandemic situation.

Initially, 4 experts from well-known study sites with years of 
clinical trial experience, including 2 physicians, 1 pharmacist, 
and 1 administrator, conducted the pilot survey, and we further 
amended and optimized the questionnaire to achieve high 

internal consistency reliability [intraclass correlation coefficient 
(ICC) 0.869 for 29 items in the questionnaire]. 

Data collection

A convenience sample of research team members was 
conducted concerning clinical study in China. The 
respondents were recruited from 272 study sites throughout 
mainland China, specifically, all tertiary hospitals with GCP 
qualifications in 121 cities in 30 provinces, autonomous 
regions, and municipalities (Tibet, Hong Kong, Macao, 
and Taiwan were not included) between September and 
October 2021. We identified these study sites from the 
government database of clinical research institutions (18), 
which was developed by the National Medical Products 
Administration (NMPA) in mainland China. The database 
includes the name, address, contacts, telephone number, 
and principal investigators of over 1,000 clinical trial 
institutions. To ensure a sufficient number of responses, we 
sent the questionnaires only to the eligible and available 
people at each study site. Due to the different sizes of 
individual study sites, the number of questionnaires 
distributed at each study site varied. The initial plan of this 
survey was to collect 5–20 questionnaires at each study site, 
with the goal of 2,500 respondents in total. After obtaining 
permission from the administrative office of the hospitals, 2 
well-trained research assistants in each province distributed 
the online questionnaires to the potential participants 
through an online survey platform (Survey Star; Changsha 
Ranxing Science and Technology, Changsha, China). The 
online voluntary and anonymous questionnaire secured 
the confidentiality of the participants and did not collect 
any identity-exposing information of the participants. All 
participants were informed about the study before accessing 
the online questionnaire and provided consent before he or 
she started to complete the questionnaire.

The minimum sample size required for this survey 
was estimated to be 377, according to the Raosoft sample 
size calculator (Raosoft Inc., Seattle, WA, USA) using the 
following formula (19), where n was the sample size required, 
N the population size, x the confidence interval (CI) which was 
considered 95%, and e the margin of error which was set to 5%:

( ) 21
Nxn

N e x
=

− +

 

[1]

Ethical consideration 

The study was conducted in accordance with the 
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Declaration of Helsinki (as revised in 2013). The study was 
approved by the Ethics Review Board of Nanjing Medical 
University {No. [2021] 103}. 

Data analysis and statistics

Data were analyzed using SPSS 24.0 (IBM Corp., Armonk, 
NY, USA). The multiple imputation approach was used 
for missing data. The frequencies, means, and standard 
deviations (SDs) for each item on the questionnaire were 
computed, and the statistical significance level was P<0.05. 
Before testing the hypothesis model, we performed a 
factor analysis to identify and confirm the questionnaire’s 
structure. Exploratory factor analysis (EFA) was used to 
determine the structure of the questionnaire, with the 
index of Kaiser-Meyer-Olkin (KMO) and Bartlett’s test 
of sphericity. The recommended number of samples for 
EFA is 5–10 samples per item. Some experts consider even  
3 samples per item as adequate, provided that the percent 

variance is given and the factor loading is over 0.8 (20). 
The number of factors (different clusters of respondents’ 
perceptions) was selected by principal component analysis 
with preferred eigenvalues of >1.00 and varimax rotation 
with factor loadings >0.40. When appropriate, the Mann-
Whitney test was used to compare statistical values between 
the scores of different factors in different demographic 
characteristics groups. Cronbach’s alpha statistical index (α) 
was used to calculate the reliability or internal consistency 
of the questionnaire.

Results

General results

Of the 2,500 questionnaires distributed, 2,393 were 
returned and used for analysis by October 31, 2021, 
representing a response rate of 95.7%. We only retrieved 
the information from the questionnaires completed by the 
respondents. Figure 1 illustrates the regional distribution 

Figure 1 Distribution of study sites in provinces of China. 
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Table 1 Demographic characteristics of respondents (n=2,393)

Variables Frequency (n) %

Age, years

21–30 2,015 84.2

31–40 337 14.1

41–50 28 1.2

Over 51 13 0.5

Gender

Male 213 8.9

Female 2,180 91.1

Region

Eastern 1,469 61.4

Central 596 24.9

Western 328 13.7

Roles in clinical trials

Staff in GCP office 92 3.8

Staff in ethics committee 6 0.3

Study investigators 132 5.5

Phase I center 14 0.6 

Surgery 13 0.5

Internal medicine 47 2.0

Oncology 43 1.8 

Othersa 15 0.6 

CRCs 2,147 89.7 

Phase I center 59 2.5 

Surgery 306 12.8

Internal medicine 879 36.7 

Oncology 756 31.6 

Othersa 147 6.1 

Other research team 
membersb

16 0.7

Total 2,393 100.0 
a, “others” refers to departments of pediatrics, obstetrics 
and gynecology, emergency, anesthesiology, pathology, 
laboratory, critical care medicine, and reproductive center; b, 
“other research team members” include quality controllers, 
pharmacists, and study nurses. GCP, Good Clinical Practice; 
CRCs, clinical research coordinators. 

of all counted respondents. The respondents were from  
272 study sites nationwide, including 165 (60.7%) 
from Eastern China. The geographical distribution of 
respondents was similar to that of Chinese tertiary hospitals. 
The respondents’ demographics and relevant characteristics 
are displayed in Table 1. Among 2,393 respondents, 2,180 
(91.1%) were female, 2,015 (84.2%) were in the 21 to  
30 age group, and 1,469 (61.4%) were from hospitals in 
eastern China. In addition, 2,147 were CRCs, accounting 
for 89.7% of the respondents.

Factor analysis

The KMO value of the questionnaire was 0.955, and the 
results of Bartlett’s test showed statistical significance 
(P<0.05). The EFA results showed that the 29 scenarios 
regarding the impact of COVID-19 on clinical trials could 
be classified into 4 factors: “subject enrollment” (SE), 
“patient care” (PC), “study supplies and data management” 
(S&D), and “research milestones and quality management” 
(R&Q). 

By applying the 5 levels of the Likert scale (21) in our 
questionnaire, the attitudes of respondents were recorded 
from “strongly disagree” to “strongly agree” as 1 to 5, 
respectively, and the median [interquartile range (IQR)] 
score of each factor presented the general perception of the 
respondents.

In addition, the cumulative variance contribution rate 
was 64.93%, indicating that our results expressed by each 
factor were within an acceptable range. Cronbach’s α 
coefficient indicated good measurement reliability for all 
factors (range, 0.82–0.95).

Table 2 lists the preset scenarios of the impact of the 
COVID-19 pandemic on clinical trials with scales showing 
respondents’ perceptions and attitudes towards each item 
by mean score and SD (mean ± SD). The attitudes of 
respondents were divided into 3 categories: disapproval 
(scoring 1 and 2), neutrality (scoring 3), and approval 
(scoring 4 and 5). It was noted that the approval category 
was dominant for all items except Q15, Q17, and Q18. Most 
respondents expressed neutral attitudes to these 3 questions, 
and the attitude of disapproval for each item accounted for 
more than that of approval. This phenomenon indicates 
that most respondents did not agree that the pandemic had 
caused these unfavorable events, including more serious 
adverse events (SAEs), missed reports of safety events, or 
any increase of unblinding events in clinical trials. A further 
comprehensive analysis of all the respondents’ viewpoints is 

file:///C:/Program%2520Files%2520(x86)/Youdao/Dict/8.9.6.0/resultui/html/index.html#/javascript:;
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Table 2 Factors and items assessing the impact of COVID-19 on clinical trials

Impact of COVID-19 on clinical trials
Disapproval 

(scoring 1&2),  
n (%)

Neutrality 
(scoring 3),  

n (%)

Approval  
(scoring 4&5),  

n (%)
Mean ± SD

Factor 1: SE

Total number of patients (both inpatient and outpatient, except COVID-19 
cases) decreased significantly

355 (14.8) 771 (32.2) 1,267 (53.0) 3.49±0.92

Number of qualified subjects for trials decreased significantly 279 (11.7) 914 (38.2) 1,200 (50.1) 3.47±0.86

Less attention to clinical trials was paid by investigator, as CRA’s on-site 
monitoring was less frequent 

569 (23.8) 734 (30.7) 1,090 (45.5) 3.30±1.00

Initiation steps of trials were halted because medical staff were reassigned 
on the pandemic 

571 (23.9) 708 (29.6) 1,114 (46.5) 3.30±1.00

Quarantine of some investigators affected the trial enrollment 754 (31.5) 737 (30.8) 902 (37.7) 3.09±1.05

Factor 2: PC

Remote visits increased, like tele-visits 367 (15.3) 608 (25.4) 1,418 (59.3) 3.53±0.91

Windows of the on-site visits were outranged in a higher frequency 355 (14.8) 478 (20.0) 1,560 (65.2) 3.64±0.94

Bias of withdraw and loss to follow-up increased 304 (12.7) 508 (21.2) 1,581 (66.1) 3.65±0.89

More subjects chose or would like to choose local assessment 317 (13.3) 594 (24.8) 1,482 (61.9) 3.59±0.88

Factor 3: S&D

Supplies involving investigational products were not provided in time 635 (26.5) 723 (30.2) 1,035 (43.3) 3.21±0.96

Alternative ways of drug dispensing and administration increased 674 (28.2) 630 (26.3) 1,089 (45.5) 3.22±0.97

Less than sufficient medication guidance was offered to patients 868 (36.3) 625 (26.1) 900 (37.6) 3.03±0.99

Transportation of biological samples were hampered 730 (30.5) 686 (28.7) 977 (40.8) 3.14±0.97

Equipment/facilities used in the trial were not maintained or verified on time 677 (28.3) 675 (28.2) 1,041 (43.5) 3.20±0.96

Number of SAEs increased 772 (32.3) 1,026 (42.9) 59 (24.8) 2.94±0.87

Reports of safety events were submitted and assessed in timely fashion 626 (26.2) 775 (32.4) 992 (41.4) 3.19±0.93

Missed reports of safety events increased 787 (32.9) 830 (34.7) 776 (32.4) 2.99±0.93

Unscheduled unblinding in an ongoing trial increased 870 (36.4) 982 (41.0) 541 (22.6) 2.87±0.89

Source documents were not verified and archived in timely fashion 753 (31.4) 566 (23.7) 1,074 (44.9) 3.18±1.01

Data entry was excessively delayed 770 (32.2) 563 (23.5) 1,060 (44.3) 3.16±1.01

Factor 4: R&Q

Study sites were more selective about whether to undertake trials 345 (14.4) 1,066 (44.5) 982 (41.1) 3.31±0.81

Number of clinical trials on vaccines and diagnostic reagents increased 
significantly

242 (10.1) 1,026 (42.9) 1,125 (47.0) 3.42±0.78

Milestones of trials were hampered due to deferred meetings (involving EC 
reviewing meeting, opening meeting, etc.)

250 (10.4) 721 (30.1) 1,422 (59.5) 3.57±0.81

Online meetings were applied more often relative to the traditional offline 
meetings

203 (8.5) 626 (26.2) 1,564 (65.3) 3.67±0.80

On-site visits of CRAs were restricted from time to time by hospitals 298 (12.4) 631 (26.4) 1,464 (61.2) 3.58±0.85

Telemedicine is or will be applied in the clinical trials 259 (10.8) 783 (32.7) 1,351 (56.5) 3.52±0.80

CRAs prefer remote monitoring which could save cost and time 541 (22.6) 819 (34.2) 1,033 (43.2) 3.24±0.91

Routine preventive and controlling measures of the pandemic are helpful for 
the implementation of clinical trials

201 (8.4) 786 (32.8) 1,406 (58.8) 3.58±0.78

Development of high-tech techniques, such as artificial intelligence or 5G, 
is boosting the improvement of clinical trials in areas of protocol design, 
decentralized conduct, etc.

190 (7.9) 796 (33.3) 1,407 (58.8) 3.59±0.78

SD, standard deviation; SE, subject enrollment; CRA, clinical research associate; PC, patient care; S&D, study supplies and data 
management; SAE, serious adverse event; R&Q, research milestones and quality management; EC, ethics committee. 
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displayed in Figure 2. The positive or negative effects of the 
impact was judged according to the content of the question 
item, which described the clinical trial conduct scenario 
influenced by the COVID-19 pandemic. Colorful columns 
are used to represent the 6 preset categories in clinical trials, 
and the height of each column indicates the mean scores of 
each item, together with its error bar of SD. The 3 negative 
impact items are plotted in the positive impact quadrant 
by a similar but lighter color, in addition to the original-
colored columns. In summary, our survey confirmed 7 
positive and 19 negative effects regarding the conduct 
of clinical trials during the COVID-19 pandemic, and  
3 negative scenarios were not agreeable in general.

Table 3 summarizes the results of analysis comparing the 
median (IQR) scores of 4 factors between different groups 
by Mann-Whitney test. The results showed significant 
differences between males and females in all 4 factors of SE, 
PC, S&D, and R&Q (respectively, P<0.001, P=0.009, P=0.019, 
and P=0.024). Moreover, except for the factor PE, all factors 
showed significant (P<0.05) differences in the median scores 
among different age groups and respondent groups. 

Suggestions proposed

For section IV, 40.2% (962/2,393) of the respondents 
voluntarily filled in their answers. The suggestions which 

were provided in high frequency involved the aspects 
of strengthening communication between sponsors and 
investigators, and making full use of the internet, namely, 
implementing remote monitoring and conducting medical 
oversight by telemedicine. Suggestions also covered many 
other aspects of a clinical trial, involving more subject’s 
training on the awareness of COVID-19 prevention 
and control, simplifying the bureaucratic requirements 
and processes related to clinical trials such as EC review 
and approval in an expedited manner, and establishing 
specialized pathways for clinical trial subjects. Additionally, 
respondents considered it crucial that the study sites actively 
and promptly issue their specific guidelines regarding the 
conduct of clinical trials.

Discussion

Our study showed that over 2,000 research members from 
study sites covering the east to the west of China accepted 
the nationwide survey, and the results exhibited a generally 
negative attitude toward the impact of the COVID-19 
pandemic on the conduct of clinical trials, especially 
regarding subject recruitment and patient care. Consistent 
with several studies from some other countries (22-27), the 
negative impact of the pandemic includes aspects such as 
inevitable delays in follow-up visits, challenges in handling 

Scores of positive impact

Scores of negative impact Subject enrollment (SE) 

Data management (DM)

Patient care (PC) 

Quality management (QM)

Study supplies (SS) 

Research milestones (RM)

Questionnaire item number

Strongly 
agree 

Strongly 
agree 

Strongly 
disagree 

Strongly 
disagree 

Neutral Neutral attitude

Factor 4Factor 3Factor 2Factor 15.0

4.0

3.0

2.0

1.0

0.0

1.0

2.0

3.0

4.0

5.0

Neutral attitudeNeutral

Figure 2 Comprehensive analysis of respondents’ viewpoints to the impact of COVID-19 on clinical trials in China. Factors 1–4 are clusters 
of questionnaire items according to factors analysis. Factor 1: SE; Factor 2: PC; Factor 3: SS & DM; Factor 4: QM & RM. SE, subject 
enrollment; PC, patient care; SS, study supplies; DM, data management; RM, research milestones; QM, quality management.
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Table 3 Comparison of four factors between respondents in different groups

Variables
Factor 1: SE,  
median (IQR)

Factor 2: PC,  
median (IQR)

Factor 3: S&D,  
median (IQR)

Factor 4 R&Q,  
median (IQR)

Region

Eastern (n=1,469) 3.2 (2.8–3.8) 3.7 (3.0–4.0) 3.0 (2.5–3.6) 3.6 (3.0–4.0)

Central (n=596) 3.4 (2.8–3.8) 3.7 (3.0–4.0) 3.1 (2.6–3.7) 3.6 (3.1–4.0)

Western (n=328) 3.4 (2.8–4.0) 3.7 (3.0–4.0) 3.0 (2.5–3.7) 3.4 (3.1–4.0)

U value (P value) 0.192 (0.662) 0.122 (0.726) 2.879 (0.090) 0.782 (0.377)

Age, years

21–30 (n=2,015) 3.2 (2.8–3.8) 3.7 (3.0–4.0) 3.0 (2.5–3.6) 3.6 (3.0–4.0)

Over 31 (n=378) 3.4 (3.0–4.0) 4.0 (3.3–4.0) 3.0 (2.4–3.7) 3.7 (3.2–4.0)

U value (P value) −1.990 (0.047)* −2.944 (0.003)* −1.482 (0.138) −3.099 (0.002)*

Gender

Male (n=213) 3.6 (3.0–4.0) 4.0 (3.3–4.0) 3.2 (2.8–3.8) 3.7 (3.1–4.0)

Female (n=2,180) 3.2 (2.8–3.8) 3.7 (3.0–4.0) 3.0 (2.5–3.6) 3.6 (3.0–4.0)

U value (P value) −3.795 (<0.001)* −2.619 (0.009)* −2.347 (0.019)* −2.253 (0.024)*

Respondent

CRCs (n=2,147) 3.4 (2.8–4.0) 3.7 (3.0–4.0) 3.0 (2.5–3.6) 3.6 (3.0-4.0)

Non-CRCs (n=246) 3.4 (3.0–4.0) 4.0 (3.3–4.0) 3.0 (2.5–3.7) 3.7 (3.3–4.0)

U value (P value) −2.429 (0.015)* −4.343 (<0.001)* −0.545 (0.586) −3.840 (<0.001)*

*, P<0.05, statistically significant. SE, subject enrollment; IQR, interquartile range; PC, patient care; S&D, study supplies and data 
management; R&Q, research milestones and quality management; CRCs, clinical research coordinators.

methods of investigational products, and numerous 
inconveniences caused by the pandemic. Intriguingly, 
our study indicated that some positive effects of the 
pandemic on clinical trials were extensively recognized and 
appreciated, such as the promotion of telemedicine, online 
meetings, and remote monitoring. 

Difficulties in subject enrollment and patient care are 
multifaceted. One point was patients’ reluctance or a 
restriction for them to go to hospital during the pandemic. 
From the perspective of researchers, they were obliged to 
prioritize the emergent responsibility of treating, preventing, 
and controlling the COVID-19 pandemic. The reduced 
allocation time in clinical studies was inevitable, resulting 
in delayed site-opening meetings, fewer enrolled subjects, 
and postponed milestones, like EC approval, data review, 
and database lock. Notably, China has been implementing 
extraordinary and strict prevention and control policies of 
COVID-19 since early of 2020, which has presented extra 
obstacles to the normal implementation of clinical trials. 

For instance, conventional on-site drug distribution and 
face-to-face instruction are restricted if either the patient 
or the medical institution is in a region with a medium-to-
high risk of COVID-19. Nevertheless, more than half of 
the respondents in our survey voted in favor of the routine 
prevention and control measures, and they believed these 
measures would actually help clinical trials in the long run. 
We suppose that this sentiment is associated with the aim 
of effectively controlling COVID-19 in China and that the 
public accept the strict policy.

In this study, we investigated the perceptions of all 
research staff, including varied roles in clinical trials. During 
the conduct of our survey, many CRCs responded actively, 
and thus the opinions and attitudes of this new force in 
Chinese clinical trials were explored extensively for the 
first time. The main respondents in our study were CRCs 
(89.7%), who are assigned to work in various departments 
of hospital when needed. In China, the majority of CRCs 
are young women (28,29), and our questionnaire showed 
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a similar demographic characteristic. CRCs have become 
indispensable assistants for investigators and are involved 
in many aspects of clinical trials, but not the interventional 
operations. The investigators’ responsibilities are partially 
the CRCs’ operational responsibilities. However, previous 
articles have usually focused on researchers, namely, 
investigator or sub-investigators, and the voices of CRCs 
have scarcely been heard or analyzed. Our study endeavored 
to acquire insight into the impact of COVID-19 in China 
from the first-line research team members, involving 
CRCs in particular. Compared with other team members 
in clinical trials, for example, investigators who are 
predominantly male and usually have completed sufficient 
years of high-level education, the CRC group showed 
lower median scores in 3 out of the 4 factors in our survey. 
In other words, CRCs might be somewhat conservative to 
pick a distinct choice. We suppose that this phenomenon 
may be associated with their youth, relatively fewer years of 
experience, and the assistance feature of work. 

Regarding the 3 questioning items (Q15, Q17, and Q18) 
which inverted from the quadrant of negative impact to the 
positive one, the results indicated that most respondents 
did not believe that more SAEs, missed reports of safety 
events, or any increase of unscheduled unblinding in 
clinical trials had occurred due to the pandemic. We 
believe the application of telemedicine and some other 
techniques may be relevant since they minimize and offset 
some negative effects of the pandemic. A study conducted 
in the USA demonstrated that telemedicine improved 
accuracy and timeliness of safety event reporting since it 
enabled immediate, direct transmission of patients’ personal 
health data from home to the investigators, allowing a 
prompt assessment and follow-up treatment decision (30). 
In China, WeChat-based telemedicine has been highly 
recommended for remote follow-up visits during the 
pandemic (31). Patient e-diary, usually known as e-Pro 
equipment, is becoming increasingly popular in clinical 
trials, especially international, multicenter trials (32). In 
our survey, respondents were generally supportive of the 
improvement of technology in clinical trials and viewed it as 
a positive effect produced by the pandemic. Similar to other 
countries, remote monitoring and medical oversight have 
been gradually popularized in China (33). We expect that 
remote trials will be an addition or even an alternative, if 
needed, to the traditional on-site trials in the future (34-36).  
Our respondents indicated that high-tech apps are able to 
increase subjects’ adaptability and protocol compliance in 
clinical research. Moreover, remote drug distribution and 

continuous medical oversight of adverse events in trials 
are available through telemedicine, which reduces hospital 
visits, decreases the risk of nosocomial infections and 
dropout rate (37), and eases the stress on medical resources. 
Although there are some limitations in telemedicine, such 
as the inability to collect bio-specimens, the difficulty in 
performing physical examination, and the poor quality of 
the internet provider network in low-income areas, it is still 
recommended as a routine element in future clinical trials.

In addition to grading their attitudes to the preset 
scenarios, some respondents provided suggestions, 
and the following considerations were offered. First, 
communication between clinical trial stakeholders should 
be strengthened, which is crucial during the pandemic, so 
that problems, if any, can be resolved in a timely manner. 
Second, guidelines on risk areas should be formulated and 
updated promptly, and thus the counterplans might be put 
forward quickly, which may involve, for instance, training 
people in using personal protective equipment and the 
handling of patients and staff if they report COVID-19 
symptoms and a history of travel to a risky area. Many 
cancer centers in the USA have implemented relevant 
policies (38). Third, the resources required for clinical 
trials should be systematically integrated and allocated, 
the bureaucratic process related to clinical trials should 
be simplified, and even specialized pathways should be 
considered for facilitating the implementation of clinical 
trials. Fourth, information technologies are favorable, 
and more equipment, such as remote monitoring systems 
and wearable sensors (39), is suggested. Fifth, when CRAs 
cannot conduct on-site monitoring as planned, the staff at 
study sites should conduct more frequent quality controls 
to ensure the quality of clinical trials. Finally, increased 
training and attention should be given to subjects to 
improve their compliance and stabilize their mood during 
the pandemic. A study from Italy about cancer care during 
COVID-19 pointed out that regular contact with patients 
should be maintained remotely, and that this strategy could 
also help to relieve patient anxiety and loneliness through 
psychological interventions (40). The above views were 
derived from young oncologists in Italy and coincided with 
the views of respondents in our study.

There are some limitations to our study. First, CRCs 
constituted the bulk of respondents, and most respondents 
were young females, possibly indicating selection bias, which 
might have influenced the results. Our study represents 
CRCs more than other roles in clinical trials. Differences 
between varied roles and ages were further compared by 



Zhu et al. Impact of COVID-19 pandemic on clinical trialsPage 10 of 12

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2022;10(21):1154 | https://dx.doi.org/10.21037/atm-22-777

rank sum test and discussed. Second, there are limitations 
based on the observational nature of the study design, as 
subjects’ recall and response bias are inevitable. Moreover, 
it is often argued that questionnaire-based surveys are 
limited in terms of rich and dense descriptive data (41,42). 
Third, the use of a cross-sectional design rendered us 
unable to make causal inferences because it did not control 
for all possible confounding variables, so the differences 
between groups only indicated the relevance. Fourth, 
the number of distributed and completed questionnaires 
differed by site. We had one site that returned several 
completed questionnaires, while others only sent back 
one. Our study was conducted on a convenience sampling 
of research team members of clinical trials, and thus the 
sample could represent population bias. Furthermore, 
given the heterogeneity of the center organizations and 
COVID-19 burden across China, it would be interesting 
to compare practices between the various regions of China. 
Our study revealed no significant (P<0.05) difference across 
the eastern, central, and the western regions in general, and 
thus investigation on specific regions, such as provinces, will 
be carried out in future research.

Conclusions

This study explored the impact of the COVID-19 pandemic 
on clinical trials in China from the perspectives of research 
team members. The current pandemic situation has indeed 
had a significant impact on clinical trials, especially in terms 
of subject recruitment and protocol compliance, but the 
research team members are still confident and positive about 
the policies to offset the negative impact. As mentioned 
in our study, many new technologies and some pragmatic 
suggestive measures have changed and will continue to 
change the way in which clinical trials are conducted.

The COVID-19 pandemic remains a major global crisis 
that will have an everlasting impact on clinical research. 
People from all walks of life are endeavoring to mitigate 
the negative impact with joint efforts, and the quality of 
subsequent clinical trials should be promising.
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