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ABSTRACT

Objective To investigate the existing barriers

and recommendations of real-world data (RWD)
standardisation for clinical research through a qualitative
study on different stakeholders.

Design This qualitative study involved five types of
stakeholders based on five interview outlines. The data
analysis was performed using the constructivist grounded
theory analysis process.

Setting Eight hospitals, four hospital system vendors,
three big data companies, six medical products companies
and four regulatory institutions were included.
Participants In total, 62 participants from 25 institutions
were interviewed through purposive sampling.

Results The findings showed that the lack of clinical
applicability in existing terminology standards, lack of
generalisability in existing research databases, and lack
of transparency in existing data standardisation process
were the barriers of data standardisation of RWD for
clinical research. Enhancing terminology standards by
incorporating locally used clinical terminology, reducing
burden in the usage of terminology standards, improving
generalisability of RWD for research by using clinical data
models, and improving traceability to source data for
transparency might be feasible suggestions for solving the
current problems.

Conclusions Efficient and reliable data standardisation
of RWD for clinical research can help generate better
evidence used to support regulatory evaluation of medical
products. This research suggested enhancing terminology
standards by incorporating locally used clinical
terminology, reducing burden in the usage of terminology
standards, improving generalisability of RWD for research
by using clinical data models, and improving traceability
to source data for transparency to guide efforts in data
standardisation in the future.

INTRODUCTION

Real-world data (RWD) are data relating to
patient health status or the delivery of health-
care collected from a variety of sources such
as electronic health records (EHRs).'™ Inter-
nationally, especially in the USA and in China,
RWD have become increasingly used to
support regulatory decision making for drugs
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= Wide variety of relevant stakeholders on the subject.

= (Qualitative understanding of a major industry
bottleneck.

= Important recommendations that can guide the di-
rection of the future of the subject.

= Due to COVID-19, a portion of the interviews were
not done in person and might limit the ability to read
into the participants response for further exploration
of the subject.

= Recruitment of participants were limited to those
that were already exploring the subject, which could
result in selection bias.

and medical devices.'® In September 2019,
China’s National Medical Products Adminis-
tration (NMPA) proposed to accelerate the
approval process for advanced medical prod-
ucts listed abroad through the collection of
RWD from patients using these products in
Boao Lecheng Pilot Zone.’ ’ The proposal
has prompted medical products compa-
nies to conduct clinical research in Boao
Lecheng using RWD, specifically the patient
visit data collected in electronic medical
records (EMRs), as real-world evidence for
domestic product approval. An example of
the first products to leverage the approval
process included Johnson & Johnson’s femto-
second ophthalmic surgical medical devices
which started data collection in October 2019
and subsequently gained approval after 14
months.® As more products being introduced
into Boao Lecheng, there is an imminent
need to efficiently translate the data within
EMRSs to clinical research data.

A current problem in China is that EMRs
constitute a separate system that is not able
to be directly connected to electronic data
capture (EDC) system used for clinical
research data collection, leading to the dupli-
cative and manual transcription of EMR data
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into the EDC system.” '’ The inefficient process results in
poorer data quality due to the likelihood of human error
and insufficient source data verification.!" Solutions to
the issue have been explored by the US Food and Drug
Administration (FDA), which includes promoting the
direct usage of electronic source data (eSource) from
RWD systems for clinical research.'” ™ In the eSource
guidance, a key recommendation is to use data standards
for the exchange of data to increase interoperability
between EHR and EDC systems. In addition, initiatives
led by the FDA promoted collaboration between stan-
dards organisations, such as Health Level Seven (HL7)
and Clinical Data Interchange Standards Consortium,
which produced solutions harmonising the differences
between EHR data standards and clinical research data
standards."*

However, these solutions are not directly translatable to
China’s clinical research context due to differences in the
developed data standards. The data standards in China
were developed by the Statistical Information Centre of
the National Health Commission and used to evaluate the
interoperability of hospital information systems.'”® The
first qualitative study on the problem of the gap between
RWD and clinical research found several key problems,
which included the lack of data standards usage, preva-
lence of unstructured data and data security concerns.'
Similarly, a literature review in China revealed that mean-
ingful usage of RWD for clinical research is deterred by
weak regulatory implementation of semantic level data
standards, prevalence of unstructured data, and difficult
hospital data access.” It is urgently important to address
the standardisation of RWD for clinical research in China.
However, limited literature and stakeholder opinion
on the issue exist and have yet to be explored in China.
Therefore, our research aimed to explore the barriers
and recommendations regarding the standardisation of
RWD for clinical research in China through a qualitative
study conducted on industry-wide stakeholders.

METHODS

Design

Qualitative research allows us to understand a partic-
ipant’s experience through qualitative methods of
capturing data such as the usage of interviews. Grounded
theory is a qualitative research method used in research
areas that are unexplored or under explored to induc-
tively generate theory from data grounded in the
perceptions of the participant.”’ The method’s exten-
sive usage in healthcare research can be attributed to
its systematic process of coding and analysis that allows
important themes to emerge from the data, regarding
the problems faced by participants and their resolu-
tions toward these problems.” Constructivist grounded
theory (CGT) assumes that data are coconstructed
through the researcher—participant interaction, and the
product of analysis is influenced by the interaction of the
researcher with the data.”*** This study aimed to examine

an underexplored subject, the barriers experienced by
stakeholders in the standardisation of RWD for clinical
research and their recommendations in the context of
China. Therefore, a qualitative research strategy guided
by CGT was employed.

The research team conducted in-depth interviews with
participants. The interviews were conducted between
September and November 2021. The study is reported
according to the Consolidated Criteria for Reporting
Qualitative Research guidelines.”

Participants selection
The selection of participants was based on the type of
stakeholders involved in the construction of the regional
data platform in Boao Lecheng, which aimed at the stan-
dardisation of RWD for clinical research. The type of
stakeholders included participants from hospitals that
generated RWD, hospital system vendors that installed
EMRs, big data companies that centralised RWD onto a
data platform, medical product companies that accessed
RWD for clinical research and regulatory departments
that evaluated the RWD used in clinical research. The type
of stakeholders was categorised into three general cate-
gories: stakeholders that mainly affected the source data,
stakeholders that mainly affected the standardisation of
source data for clinical research and stakeholders that
mainly affected the validity of RWD used for regulated
clinical research. Hospital and hospital system vendors
represented the first category, big data companies repre-
sented the second category, and medical products and
regulatory departments represented the third category.
A stratified purposive sampling method was used to
select representatives from each of the five stakeholder
roles.”*?” Simultaneous data collection and analysis were
conducted to determine when there was no longer new
coding information generated for each role and the
interviewing of participants stopped.” The resulting
number of participants interviewed in the study at infor-
mation saturation included 25 institutions with a total of
62 participants, which included no participant dropouts.
YC and JL contacted the interviewees and briefed them
on the subject matter of the investigation before the
participants agreed to be arranged for an interview. Inter-
viewees represented their own opinions based on their
experience working at the institution and do not repre-
sent the institution. The number of participants inter-
viewed for each type of stakeholder is shown in table 1.

Table 1 Demographics of the participants
Total no of

Type of stakeholder (# of institutions) participants
Hospital (8) 16

Hospital system vendor (4) 10

Big data company (3) 15
Pharmaceutical (6) 12
Regulatory (4) 9
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Detailed list of institutions for each type of stakeholder is
included in see online supplemental appendix 1.

The inclusion criteria of the interviewees were as follows

Inclusion criteria

1. Participants who had extensive experience as a staff
member at stakeholder’s institution.

2. Participants who had experience evaluating RWD for
clinical research for the institution.

Exclusion criteria

1. Participants who could not sign informed consent
form.

2. Participants who could not provide at least 45min for
an interview.

Setting

The research team with training and experience in quali-
tative methods conducted interviews using a phone or in
person. A quiet meeting room was chosen for each inter-
view to allow for better recording of the study data. Each
interview included only the participant and researchers.

Data collection

Semistructured interviews were recorded either over the
phone or in person through a phone application with the
ability to transcribe audio into text files.” * Field notes
were taken to summarise important findings during the
interview process, which helped guide later coding. A
focus group interview was arranged instead of one-on-one
interviews to promote discussion and communication
for certain participants.”’ Focus groups were used often
for hospital and big data teams given the collaborative
nature of the work and the tight schedules. Up to three
people were involved in a single focus group. Each inter-
view allowed 60 min, and basic information, including the
interview time, place and interviewee, was collected at the
beginning of the interview. Five sets of interview guides,
designed for the five types of stakeholder roles, were pilot
tested beforehand with similar participants that were not
included in the study to make the flow of questioning
better. Full interview guides are included in the appendix
along with general categories that motivated these ques-
tions (see online supplemental appendices 2 and 3). The
general categories of questions used for each role focused
on how the stakeholders affected the data standardisation
process at the source, from the source to research data
and during evaluation at the research data. The inter-
view questions guided the interviewer in exploring the
subject with the participant. Further discussion on the
questions or repeated interviews were allowed to explore
deeper into the topic or for better clarification. Simulta-
neous data collection and analysis were determined when
information saturation had occurred for each role, which
implied that the interviewing of participants ended.

The interviewers were four doctoral students. JL. (male)
and XL (female) were mainly responsible for the inter-
views. BW (male) and F] (female) played supportive
roles and were mainly responsible for the recording of

interviews. The interviewers were trained in a qualitative
research course and had previous experience conducting
interviews.

Analysis

All interviews were transcribed to text using the auto-
mated transcription software and double checked by
the two interviewers (JL and XL). Coding and memoing
were done by three researchers (JL, XL, FJ) who drew
on the techniques of CGT when they analysed the data.
QSR NVivo V.12 software was used for coding. The team
developed a structured coding tree based on the inter-
views that started with inductive open coding. Once the
core categories emerged, deductive selective coding was
performed. Memos were used to assist the researchers
during the entire analysis process to help them under-
stand the data, critique the codes, and identify the theo-
retical categories that the data represented. Open coding
was performed independently by two researchers, and
the derived core categories were compared in multiple
rounds of discussions until all three research members
(JL, XL and F]) agreed. Participants did not provide feed-
back on the findings.

Patient and public involvement
There was no patient or public involvement in this
research.

RESULTS

Barriers and recommendations in the standardisation of RWD
for clinical research

The CGT framework generated from the three stages
of coding and the 62 participants’ responses were
summarised in the flow chart (figure 1). The study found
three main barriers and four main suggestions. The
barriers included lack of clinical applicability in existing
terminology standards, lack of common data elements
in existing databases and lack of transparency in existing
data standardisation processes. The recommendations
included enhancing terminology standards by incorpo-
rating locally used clinical terminology, reducing burden
in the usage of terminology standards, improving applica-
bility of databases using clinical data models (CDM), and
improving traceability to source data for transparency.

Causes

Lack of clinical applicability in existing terminology standards

The findings showed that hospital and hospital system
participants have expressed the lack of applicability of
terminology standards in the clinical setting. Clinicians
expressed that terminology standards such as Interna-
tional Classification of Diseases, Tenth Revision (ICD-
10) are not granular enough to reflect the diagnosis
that they want to make. In addition, they expressed that
terminology standards often use technical expressions
that are not commonly used by physicians, making the
search process for terminology burdensome. Therefore,
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Figure 1

clinicians expressed that they often use the ‘other’ option
to input their own answers. Hospital system participants
expressed that they often must implement custom made
terminology lists created by the hospital instead of using
default terminology standards to improve the usability of
the system.

‘We give our clients default standards to use, but they
may feel that the standards do not match their needs and
will ask us to perform more customizations’—Hospital
Information System Vendor Participant 1

‘When implementing standard terminology for the
diagnosis field, doctors often just fill in their own answers
in the ‘other’ option’—Hospital Participant 8

Lack of common data elements in existing databases

The findings showed that medical product companies
and regulatory departments expressed that the existing
RWD databases such as disease specialty databases formed
by hospitals are standardised to specific research ques-
tions and not generalisable to others. Medical product
participants expressed that there is substantial variation
in the type of available data even when standardised. This
resulted in the inability to leverage multiple databases
together to answer a specific clinical research question
due to differences in available data and their defini-
tions. Regulatory department participants also expressed

Caption barrier and suggestions in data standardisation of real-world data for clinical research.

similar views regarding the applicability of the existing
RWD databases to support regulatory decision making
regarding medical products. Currently, the existing data
were not organised in a way that could be combined into a
generalisable research database used to address multiple
regulatory questions by different departments.

‘For feasibility studies, we may look at disease specialty
databases. Although data are standardized for clinical
research, the data elements in these databases are usually
very different from each other, and we may have to
focus on data elements that are more widely available to
conduct our studies’—Medical Products Participant 7

‘Beside our department, other departments are also
using RWD in specific datasets. There is currently no
general platform that can organize RWD to be used by
multiple departments to support regulatory decision
making. Developing such a platform may be in our
interest'—Regulatory Participant 3

Lack of transparency in existing data standardisation process

The findings showed that hospital and medical product
participants expressed that the data standardisation
process from RWD to clinical research data lacks trans-
parency. Medical product participants expressed that
they can use data completeness as well as other metrics to
determine the quality of the data, but the exact methods

4
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used for data standardisation are not transparent. In addi-
tion, they had concerns over the interpretability of stan-
dardisation methods such as natural language processing
algorithms in extracting relevant research data and the
determination of whether regulatory institutions would
accept these methods. Hospital participants also expressed
that inaccurate data produced by external vendors are
difficult to correct or target due to the unknown methods
used to transform the data. As the producers of research
data, big data participants expressed that the standardi-
sation process requires many steps and teams involved,
which can reduce its transparency.

‘The exact methods used for data standardisation in
producing research databases from RWD are not very
transparent. My concerns for the usage of hard to inter-
pret artificial intelligence algorithms for the extraction
and standardisation of data are whether regulatory insti-
tutions will accept them’—Medical Products Participant 4

‘When vendors standardise our data into research data,
the produced data may sometimes be inaccurate. We are
not able to understand the methods used in standard-
ization and find the reasons why the data may be incor-
rect’—Hospital Participant 9

‘Data standardization may require many teams and
communication between many systems, which can lead
to reduced transparency in the process and make the
methods used hard to document comprehensively’—Big
Data Participant 5

Suggestions

Enhancing terminology standards by incorporating locally used
clinical terminology

The findings showed that big data companies and
hospital information system participants suggested that
the incorporation of their collection of locally used clin-
ical terminology can improve the coverage of the existing
terminology standards. Big data participants expressed
the need to add and map RWD terminology found in
their databases to standard terminology to enhance
current terminology standards. Hospital system partici-
pants expressed that they have collected practical termi-
nology lists from different hospitals that are used instead
of default standard terminology lists. In addition, they
expressed that the choice to use local lists in a clinical
setting is to improve better departmental communication
and may be a key component in the revision of termi-
nology standards.

‘When working to develop different research databases,
our team has incorporated medical experts that help us
aggregate common terminologies that are synonyms with
standard terminology into a library. Using the library will
help search for relevant RWD’—Big Data Participant 15

‘Standards will get adopted if they can be easily used
by our clients. Through our experience working with
hospitals, we have collected terminology lists that are
used often instead of standard terminology lists due to
its ability to improve communication within hospitals’—
Hospital Information System Vendor Participant 4

Reduce burden in the usage of terminology standards

The findings showed that hospital participants expressed
that the efficiency of the usage of data standards can be
improved by using more automatic methods of termi-
nology standardisation. Hospital participants expressed
various methods used to automatically standardise termi-
nology before and after the documentation phase. Before
the documentation phase, hospital participants suggested
that terminology standards can be precoordinated with
more familiar terminologies before usage. After the
documentation phase, terminology standards can be
post-coordinated through natural language processing
algorithms that can match local terminologies with stan-
dard terminology.

‘To facilitate the usage of standards during medical
documentation, we may recommend more familiar termi-
nologies used to display the terminology standards before
documentation’—Hospital Participant 9

‘Doctors are unfamiliar with the different standards.
We will usually work with companies that can use better
technology such as terminology matching to help us stan-
dardize the data after documentation’—Hospital Partici-
pant 13

Improving applicability of databases using CDM

The findings showed that hospital system and big data
participants expressed that the usage of CDM standards
to organise RWD can improve the applicability of RWD to
different clinical research questions or services. Hospital
system participants expressed that the usage of HL7 RIM
data model can facilitate the reusage of data for different
services including clinical decision support services. Big
data participants suggested the usage of the OHDSI data
model to organise RWD for the answering of different
clinical research questions. In addition, they suggested
that research in different disease areas may require a
further extension of the models by analysing where these
models fail to capture specific types of data.

‘Learning from Huawei’s and Alibaba’s approach to
organize their services, we are starting to apply the HL7
RIM (Health Level HL.7 Reference Information Model)
model to build a middle layer in which our different
hospital systems can create their services. Eventually, we
would like to use it to support clinical decision support
systems’—Hospital Information System Vendor Partici-
pant 1

‘When we participate in more clinical studies, we find
that the usage of data models such as OHDSI data model
can be used to help organize data to answer multiple
research questions. However, we may need to extend
the data models for more specific diseases by analyzing
gap between our schema and the sponsors research case
report forms’—Big Data Participant 5

Improving traceability to source data for transparency

The findings showed that regulatory department and
medical product participants suggested the improvement
in the traceability to source data for better transparency in
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the data standardisation process. Regulatory departments
recommended that clinical research involving RWD
should adhere to the Good Clinical Practice (GCP) prin-
ciples which require that research data are traceable to its
source data. In addition, aspects of a clinical trial manage-
ment workflow to authenticate and monitor the quality
of the data should be used to increase the confidence in
the research data obtained. Medical product company
participants suggested the usage of eSource methods that
can standardise the transmission of source data and help
meet regulatory expectations in terms of auditing the
quality of source data used for clinical research.

‘The GCP principles should be upheld similarly when
using RWD for clinical research. Applying aspects of the
clinical trial workflow may be needed to raise the confi-
dence in the quality of RWD collection.” Regulatory Insti-
tution Participant 2

‘We have been searching for eSource tools/companies
that can help us collect reliable source data for clinical
research that can be easily audited and used as evidence
for regulatory approval’—Medical Products Participant 7

DISCUSSION
The barriers and recommendations in the standardisa-
tion of RWD for clinical research are the research ques-
tions central to the current qualitative study. Through a
CGT approach, the study found three main barriers and
four main suggestions. The barriers included lack of
clinical applicability in existing terminology standards,
lack of common data elements in existing databases and
lack of transparency in the existing data standardisation
process. The recommendations included enhancing
terminology standards by incorporating locally used clin-
ical terminology, reducing burden in the usage of termi-
nology standards, improving applicability of databases
using CDM, and improving traceability to source data for
transparency. The grounded theory used in the paper was
applied to address a specific problem regarding the diffi-
culty in RWD standardisation for clinical research. The
use of the methods in grounded theory was to find the
barriers and recommendation to the research problem,
with the goal of applying the recommendations found to
the barriers that similar stakeholders may face in China.
In this study, the first reason identified was the lack
of clinical applicability of current China terminology
standards. The current terminology standards do not fit
the expressions commonly used by physicians in China
and may be burdensome to use. Thus, it is important to
enhance terminology standards by adding locally used
clinical terminology as well as reduce the burden associ-
ated with using terminology standards. Internationally,
the problem is addressed in many countries through the
usage of SNOMED-CT as a comprehensive terminology
for clinical application.” The deficiencies of China’s EMR
standards include its emphasis on the standardisation of
data elements and limited focus on terminology stan-
dards, preventing meaningful exchange of information

at the semantic level.?’ Thus, researchers believed that
the localisation and implementation of a comprehensive
international terminology standard such as SNOMED-CT
within EHRs could help represent clinically relevant infor-
mation comprehensively in China.”® However, previous
translation of SNOMED-CT had been insufficient without
the collection of terminology synonyms, since physicians
did not follow the precise expressions in terminologies.**
In contrast, local terminology datasets in China showed
its ability to cover 74.8% of commonly terms used within
EHRs.% Therefore, the recommendations to collect local
terminology is particularly important to increase the clin-
ical applicability of current terminology standards.

The other issue regarding clinical applicability of
existing terminology standards is the burden associated
with its usage. A literature review studying the impact of
EHR data structures, such as coding systems, on clinical
efficiency found conflicting results with some studies
suggesting that structured data made work processes
easier while other studies suggesting that coding and
entering structured data was slower.”® The study further
explained that the perceived difficulties might be due
to the lack of familiarity with the coding systems. Partici-
pants in our study suggested leveraging pre-coordination
and post-coordination methods to use terminology stan-
dards without depending on a clinician’s familiarity with
terminology standards. Pre-coordination is a strategy
that constrains and maps coding systems to existing local
terminology lists, allowing for the usage of local termi-
nology lists without familiarity with external coding
systems. A successful implementation of pre-coordination
was demonstrated in Hong Kong by binding local termi-
nology, the Hong Kong Clinical Terminology Table, to
international terminology standards with the outcome
of not influencing regular clinical workflow.”” Post-
coordination can be applied to existing terminology lists,
but here the emphasis is its application to free text by
using natural language processing algorithms to extract
terms and match them with coding systems. Recent
improvements in using NLP showed a 90% accuracy
in the extraction and matching of Chinese clinical text
terms to SNOMED-CT.” The success of these methods in
their respective studies has demonstrated the capability of
improving the efficiency of using terminology standards
without impacting normal clinical workflow.

The second reason identified was the lack of generalis-
ability in existing research databases. The lack of gener-
alisability of databases can lead to the limited usage of
RWD even after standardisation since the databases only
address a specific question. Thus, the usage of CDM
can improve the generalisability of databases by organ-
ising RWD in a consistent and research relevant way to
enable the answering of research questions. In the USA,
the same problem was first discovered in 2008 when met
with the technical challenge surrounding the detection
of 10 outcomes in 10 drug classes in a network of multiple
databases in the Observational Medical Outcomes Part-
nership (OMOP) research network. The result was the
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development of a generalisable common CDM that
each database could conform, allowing for the efficient
answering of clinical research questions.” *’ In 2021, HL7
and OHDSI (previously OMOP) collectively announced
their initiative to create a CDM that integrated data stan-
dards common to EHRs with the goal of better organising
EHR data into a clinical research data model.* Although
the usage of common data models in China has not been
pushed by the government, the growing usage among
big data companies and other research organisations is
evident. Confirming the experiences of the participant in
this study, research teams in China have found that even
if the same clinical problem is studied, the heterogeneity
of cohort studies in terms of variable definition and data
collection hinders the integration and sharing of data for
clinical research.” The problem has been a motivating
factor in the review of a suitable international CDM that
can be used to address the heterogeneity in databases.*
Application of the OHDSI CDM in China in its first appli-
cation to study chronic diseases at a single site has now
expanded to its usage domestically to answer COVID-19
treatment questions using country-wide databases.” **
In addition to the application of common data models,
translational research and the development of tools to
transform related domestic RWD standards, such as HL7
CDA, to common data models, such as OHDSI CDM, are
ongoing in Korean and China.* *°

The final reason was the lack of transparency in the
existing data standardisation process. The lack of well-
documented and understandable methods used in the
data standardisation process can compromise the reli-
ability of the data for clinical research. Thus, improving
traceability of research data to the source data can help
evaluate the quality of the standardise data, increase
transparency, and meet regulatory expectations. Despite
the importance of traceability requirements for regu-
lated clinical research, it remains as a top data standard
issue identified by the US FDA in the successful review of
submitted data.*” In response, the US FDA has promoted
the use of electronic source data (eSource) including
EHRs to enhance the traceability of research data and
reduce errors in transcription in several guidance.'?
The implementation of eSource has been researched by
the Society of Clinical Data Management to satisfy regu-
latory expectations regarding data integrity principles.*®
Among the expectations is the emphasis on GCP ALCOA
principles including the declaration of source data, usage
of standards, real-time capture of data and automatic
data quality checks. Further, the TransCelerate eSource
initiative examined the slow adoption of eSource and
found that the main reasons included the lack of stan-
dards usage and interoperability between EHRs and EDC
systems.*” In China, researchers have highlighted the
need to increase the transparency of the data standard-
isation process through source data sharing and statis-
tical analysis protocol publishing.” In addition, source
data verification, which checks consistency between the
research data and source data, is promoted with great

emphasis by the NMPA, where extreme deviations of the
source data with research data may lead to legal repercus-
sions.”" To address these issues, suggestions in China were
made to develop and use an independent eSource plat-
form for the storage and transmission of research source
data to guard data integrity and increase transparency.
The development and usage of such a platform was tested
using RWD collected from the Catalys Precision Laser
System medical device real world study in Boao Lecheng
and showed great promise in its ability to efficiently trans-
form data while guarding data integrity.”**® In 2021, the
National Health Commission of China solidified the need
for the usage of a research source data management plat-
form at medical institutions as a requirement for the
conduct of clinical research.”

The strength of the study was the selection of a wide
and comprehensive range of stakeholder that better
represented the issue in China. Several limitations of
this study warranted attention. The participants included
specific institutions that were selected to represent the
perspective of different stakeholder roles. The unselected
companies may have different views, which could resultin
selection bias. To minimise selection bias, stratified purpo-
sive sampling methods were used. Various key institutions
were included, and information saturation was assumed
to be achieved. In addition, the cultural background and
experience of the authors may have influenced the inter-
pretation of the data, although the interviewers had expe-
rience and training in conducting qualitative research.

CONCLUSION

The qualitative study investigated the barriers in RWD
standardisation for clinical research based on CGT. This
study found barriers including lack of clinical applica-
bility in existing terminology standards, lack of common
data elements in existing databases and lack of transpar-
ency in existing data standardisation process. Enhancing
terminology standards by incorporating locally used clin-
ical terminology, reducing burden in the usage of termi-
nology standards, improving applicability of databases
using CDM and improving traceability to source data for
transparency may be feasible suggestions for solving the
current problems. The findings can be used to promote
the development of efficient and reliable methods for
the data standardisation of RWD for clinical research.
Furthermore, the contributions of the study can guide
the usage of standards, support the implementation of
eSource methods and facilitate the development of real-
world evidence. In the future, we aim to use the sugges-
tions in our study to develop and evaluate eSource tools
in China that can standardise RWD for clinical research
with efficiency and reliability. Second, we aim to use the
themes discovered to improve communication among
relevant stakeholder groups as well as use their collabo-
rative opinion to improve the development of data stan-
dards that can facilitate the standardisation of RWD for
clinical research.
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