








Figure 1 Gap between real-worlddata and clinical research and its potential causes and suggestions. EMR,electronic medical

record.

may not have time to perform due to the difficulty of
exporting data. Doctors may need to first manually tran-
scribe data from the EMRs into an Excel file and then
enter the data again into the research files.

In fact, these materials still need a manual entry
process. Because most materials are stored in PDF or
picture format, some data must be manually exported. -

Doctor 310/311/312

Causes

Lack of data interoperability: According to the respondents,

different platforms or hospitals may use different data
standards, and it is difficult to share data across informa-
tion systems in general practice. The data stored in the
EMR uses data coding and data storage schemes that are
incompatible with the coding and storage formats of EDC
systems. The lack of interoperability between different
terminologies or coding schema used in information
systems causes a great challenge in EMR data usage.

Different platforms or hospitals may use different data
standards, so data cannot be used across settings. For me,
the value of data from other systems is limited. - Interme-
diate doctor 114

Data security concerns: The information department staff Platform is necessary, and some hospitals have already

reported that any private patient-related data should not
be exported to clinicians unless they adhered to the full
protocol to obtain access to data. These respondents
believe that they will be responsible for data leaks, and
they do not know how doctors will use the data. Thus,
EMRs and EDC systems cannot communicate. Strong
security concerns generate complicated approval proce-
dures for data access, leading speciality departments to
use an external company platform to manage their data.

EMR contains the private information of patients, and
we will not allow doctors to download the data because
the hospital does not have policies. Therefore, clinicians
can only collect and transcribe the data. - IT (information
technology) 313

Unstructured EMR data: EMR is used for clinical practice

but not for clinical research. The doctors reported that

there are many problems when using hospital EMRs for
clinical research data collection. Many laboratory test or
imaging test data are stored in PDF format or image files
in EMR and must be manually transcribed.

The information recorded in the EMR includes
pictures, such as ECG or laboratory examination. The
results in these pictures cannot be directly presented in
EMR. - Senior doctor 601

Suggestions

Updating hospital information systems: The EMR and other
information systems in the hospital should be updated
such that most data are entered as numeric data in clin-

ical reports and other hospital reports. A senior doctor
said,

The EMR system has defects and needs to be improved;
otherwise, a large amount of data stored in the system is
meaningless. - Senior doctor 401

Establishment of an independent clinical research platfor
EMRs and EDC systems cannot communicate in many
countries. Thus, doctors and information department
staff both believe that an independent clinical research

begun to attempt to implement such a platform. The plat-
form needs to fully consider data security, which is a top
consideration for information technology department
staff and all parties in the hospital:

A very good thing is that our hospital plans to build
a platform for clinical research. Data from electronic
medical records can be directly converted to the plat-
form. Clinicians do not need to collect data repeatedly,
and the data in the platform are deprived of private infor-
mation to ensure data security. - IT 313

Promote data standards: The respondents reported that
the source data should be stored in the EMR with unified
data standards and should be able to be transferred to
other external clinical research platforms. The process
of data standards should begin by implementing tech-
nology that can both store and transform paper records
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into EMRs through technology, such as optical character
recognition software.

The country continues to introduce new versions, and
everyone uses different standards. It is very important to
develop and promote data standards - IT 116

DISCUSSION

This study investigated the gap between RWD and clin-
ical research and explored some of the underlying causes
of this gap and possible recommendations. Qualitative
interviews were conducted in six high-tier research hospi-
tals. These hospitals have excellent doctors with a strong
sense of research and high-quality research conditions.

Through interviews, we found that manual transcrip-
tion is still a common phenomenon and that EMR data
cannot be directly downloaded into research files, which
is the most significant obstacle for doctors and is experi-
enced in many other countries. Some researchers have
found that the lack of awareness or usability of EMR capa-
bility, poor-quality EMR data, technical limitations and
data security may be the reasons preventing EMR data
from being applied in clinical research.'”"

In this study, the first reason identified was the lack
of data interoperability. The different platforms used in
different hospitals present a barrier to integrating the
data needed for research because it is difficult to match
variables across settings and link patient-level data. Thus,
itis important to promote data standards. Many countries
have exerted efforts to improve the interoperability of
EMR in different hospitals® *' and adopt the standards
from the Clinical Data Interchange Standards Consor-
tium."' *® EDC systems and EMR systems should be revised
to ensure that first, the clinical systems use data recording
formats that are primarily in coded formats.

The second reason is that EMR data are unstructured.
EMRs are mainly used for clinical practice.” * EMR data
are only stored in the system for a period, and then, the
data are exported from the EMR system to PDF files.
Therefore, when a doctor wants to search for the infor-
mation of a past patient, he or she can only view the data
in PDF format. These file formats lead to extraneous
efforts involving manual transcription and high lag times
for data retrieval for any purpose other than patient care.
Thus, an updated hospital information system is neces-
sary. Therefore, the EMR should be converted from
narrative to codified data formats, and the EDC should
be designed to use the same coding and storage formats
as the EMR. Clinician notes should be entered as check
lists or numbers in a clinical flow sheet. Artificial intelli-
gence should also be used for unstructured text analysis.
Many countries, such as South Korea," Japan™ and the
USA,* have attempted to upgrade their overall EMRs. For
example, redesigning the EMR interface has rendered
data extraction easier.'” Researchers have used image
processing technology to change the storage of image
data in EMR and obtained plain numerical data from files
stored in PDF format.* ** Text processing technology has

been used to extract structured information from medical
text.'” " EMR combines patient-generated health data to
observe more patient health data.*' **

Finally, regarding data security concerns, information
technology departments are overly cautious regarding
data. In 2017, the Chinese government issued the ‘The
Cybersecurity Law of the People’s Republic of China’ and
‘Regulations for the Application of Electronic Medical
Records’.*® According to document requirements,
data sharing can only be performed when the safety of
patients’ electronic data is ensured. An independent
platform through which data can be securely accessed
and managed by different key players in a hospital may
be a feasible suggestion to drive communication and
more efficient requests among the players.47_49 Such
a platform could be a good way to integrate research-
specific data and routinely collected data and de-iden-
tify the data to be used for statistical analyses to lower
the risk of a data leak.””®" According to the identity of
the visitor, access authority to the platform should be
granted at different levels.”® Implementing process
management for project establishment, data security
review, source data tracking and the publication of data
results could greatly improve the efficiency, quality and
traceability of research data.”®

Several limitations of this study warrant attention. The
participants were recruited from six hospitals. Unselected
departments and doctors may have different views, which
could result in selection bias. To minimise selection
bias, stratified purposive sampling methods were used,
many clinical departments were included and informa-
tion saturation was assumed to be achieved. The cultural
background and experience of the authors may have
influenced the interpretation of the data, although the
interviewers had experience and training in conducting
qualitative research.

CONCLUSION

This qualitative study investigated the gap between RWD
and clinical research based on constructivist grounded
theory. Doctors, information technology managers and
clinical managers were interviewed. The advantage of
EMR data is that these data can be directly downloaded
into clinical research files. However, the lack of data
interoperability, unstructured EMR data and concerns
regarding data security cause a gap between RWD and
research data. These problems suggest that the benefits of
EMR data storage for research are lost. Updating hospital
information systems, promoting data standards and estab-
lishing an independent clinical research platform may be
feasible suggestions for solving the current problems. In
future research, we aim to explore and verify effective
methods to solve these problems.
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