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Abstract \

Background: This study aimed to assess the use of medical record items in clinical research in one large academic medical
center in Taiwan.

Methods: A descriptive survey design was adopted to collect the data. Articles published in 2018 by Taipei Veterans General
Hospital (TVGH) staff as the first author were obtained. The types of specialties and types of research were analyzed. To under-
stand the conditions for the use of medical records, the retrospective research using hospital’s medical records were analyzed.
Each article was read in entirety to realize the use and number of patients and the medical record items.

Results: Among the 362 articles first-authored by TVGH staff in 2018, 219 (60.4%) were classified as clinical studies, 60 (16.6%)
as basic studies, 53 (14.6%) as database studies, and 30 (8.2%) as other categories. About 50% of the retrospective research
using TVGH medical records had a case number <100 (67 cases, 49.6%) with an average number of 41 cases and 13 studies
(9.6%) had a case number >1000. Analysis of the number of medical record items used in 135 retrospective research studies
based on TVGH medical records showed that 118 (87.4%) used basic patient information. In addition to basic information, notes
written by professionals were used most frequently (73 cases, 54.0%), whereas medication information was used in 50 cases
(87.0%); laboratory test data were used in 49 cases (36.2%); and body measurements was used in 27 cases (20%).
Conclusion: More than one-third of publications utilized medical records, but the patient numbers and record items in use were
relatively limited. In the era of digitalization and big data analytics, the potential of medical records in research deserves attention.
Investment in establishing a more accessible database of medical records to access nonstructural, descriptive medical records
could be considered.
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controlled studies, and other research and documentation meth-
ods have gradually developed. In addition to clinical research
using retrospective chart analysis and prospective intervention,
basic research, database research, and public health community

1. INTRODUCTION

Medical research is the foundation of medical science and can
lead to a better understanding of disease, improved treatment out-

comes, and a better patient prognosis.'* Decades ago, researchers
first observed and recorded the disease progression and treatment
outcome for a single patient as a case report to learn more about
the disease.? Since then, case series, cohort studies, randomized
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research are also flourishing. Today, many studies no longer rely
on the use of observation of the individual patient and documen-
tation of the patient’s medical records. However, medical records
still have their role. These records document substantial infor-
mation about the patient, including basic characteristics, disease
progression, laboratory examinations, medications, treatments
and surgeries, and past real-life experiences that can be directly
referenced and applied.* In addition, medical records are legal
documents that must be kept for at least 7 years, according to the
Medical Care Act in Taiwan,® making it easier to access research
data. The ability to collate and analyze medical records directly
saves significant time and effort for researchers working to pro-
duce an article. As a result, medical research based on medical
records still has a place in today’s medical research environment.

This study was conducted at a large academic medical center in
Taiwan. To determine the type of research conducted at the medical
center and the status of the use of medical records in this research,
this study analyzed the research articles published during 1 year (in
2018). The results of this study will contribute to the planning and
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construction of a large database of medical records, known as the
Big Data Warehouse.

2. METHODS

Established in 1958, Taipei Veterans General Hospital (TVGH)
is one of the largest public medical centers in Taiwan, with
approximately 6700 employees and 2.5 million medical vis-
its per year.® Every year, TVGH produces a large number of
research articles that are published in various journals and spe-
cialty publications. The medical library of the hospital routinely
compiles the list of publications authored by the hospital staff.
Especially for research articles published in the journals that
are indexed in Science Citation Index (SCI) and Social Science
Citation Index (SSCI), the librarians constructed a specific data-
base with detailed items for systematic summarization.

The first step of this study was to obtain all staff publications
from the library for the year of 2018. From this collection, all
the research articles written by TVGH staff as the first author
were identified. Articles for which the TVGH staff was the cor-
responding author were excluded from the analysis because
many hospital staff are also working as faculty at schools and
are supervising the research of students who may not work at
the hospital. Further analysis was limited to research articles;
other types of publications, such as reviews, editorial materials,
letters, and corrections, were excluded from the analysis. The
study also excluded case reports using medical record data from
the analysis. For all research articles with TVGH staff as the pri-
mary author, a full-text PDF file of each article was downloaded.

For these research articles, the types of specialties, types of
research, and impact factor were analyzed. Because the TVGH
Department of Medicine and the Department of Surgery contain
a wide range of subspecialties and a large number of staff, these
departments were analyzed by subspecialties. Neurology and neuro-
surgery were also considered separately. The types of research were
classified into basic research, database research, and clinical research.

To understand the conditions for the use of medical records, the
collection was further analyzed for retrospective studies in clinical
research. Each article was read in entirety to analyze the use and
number of patients and the medical record items. The categories
of medical record items were basic patient information (age, sex,
height, weight, body mass index, and vital sign), notes (admission,
progress, discharge, surgery, nursing, and procedure), medications,
laboratory tests (blood, urine, stool, and body fluid analysis), and
imaging reports (radiology, nuclear medicine, and pathology).

This study was conducted using descriptive statistics and
Microsoft Excel (version 2016) software.

3. RESULTS

3.1. Characteristics of the Study Population

In 2018, a total of 966 articles indexed in Web of Science (SCI
and SSCI) were published by the staff of TVGH, of which 808
(83.6%) were journal articles (Table 1). Of these 808 articles, 362
(37.5%) were first-authored by TVGH staff and 390 (40.4%) arti-
cles were by TVGH staff as the corresponding author. The Division
of Cardiology ranked first in terms of the number of research
articles written as the first author, with 36 articles, followed by
Division of Gastroenterology and Hepatology (22), Department of
Orthopedics (19), and Department of Radiology (19). The other
departments with >10 publications in 2018 were the Department
of Psychiatry, Neurological Institute—~Neurosurgery, Department
of Medical Research, Department of Obstetrics and Gynecology,
Neurological Institute-Neurology, Department of Chest Medicine,
Department of Pediatrics, and Department of Otolaryngology—
Head and Neck Surgery (Fig. 1). The journals that published most

www.ejcma.org

J Chin Med Assoc

articles by TVGH staff were as follows: Journal of the Chinese
Medical Association, Scientific Reports, PLOS ONE, Medicine,
International Journal of Environmental Research and Public
Health, and Taiwanese Journal of Obstetrics and Gynecology.

Among the 362 articles first-authored by TVGH staff, 219
(60.4%) were classified as clinical studies, 60 (16.6%) as basic
studies, 53 (14.6%) as database studies, and 30 (8.2%) as other cat-
egories (Table 2). Other categories include internet data research,
community research, medical device research, and medical educa-
tion research. Retrospective research using TVGH medical records
accounted for the largest proportion of clinical research articles
(135 articles, 37.2%).

About 50% of the retrospective research using TVGH medical
records had a case number <100 (67 cases, 49.6%) with an aver-
age number of 41 cases and 13 studies (9.6%) had a case number
>1000 (Table 3). The article with the highest patient number is a
study discussing use of emergency department resources in older
adults, with 441,665 patients.” The article with the second highest
patient number is one on prosthetic joint infection after total knee
arthroplasty, using 10,768 cases.® The remaining articles were as
follows: two articles used 5000-6000 cases, two used 4000-5000
cases, one used 3000-4000 cases, and six used 1000-2000 cases.

The analysis of the number of medical record items used in 135
retrospective research studies based on TVGH medical records
showed that 118 (87.4%) studies used basic patient information,
including gender and age (Table 4), whereas 4 (2.8 %) studies used
the basic patient information only. In addition to the basic infor-
mation, notes written by professionals (e.g., surgical records and
progress, procedures, and nursing notes) were used most frequently
(73 cases, 54.0%), whereas medication information was used in 50
cases (37.0%), laboratory test data were used in 49 cases (36.2%),
and height/weight/vital signs was used in 27 cases (20%).

4. DISCUSSION

Medical centers are responsible for teaching, research, and clinical
care. Whether the center staff has published research articles has
become one of the indicators of the quality of a hospital.”!® From
this study, three important conclusions can be drawn. First, research
based on medical records contributed to a substantial part of the
publications by the hospital. Second, the majority of research based
on medical records used of a small number of patients—no >100
patients. Third, in addition to basic patient information, documen-
tation written by physicians and nurses in the wards or in the opera-
tion rooms played a major role in research based on medical records.

Previous studies have mainly focused on the type of journal in
which the article was published, the number of citations, or the
impact factor, whereas few articles have discussed research pat-
terns. Compared with the situation observed in the past, when
observation and medical records alone were available, the pat-
tern of today’s research is quite different.'! Seventeen case reports

Articles published in 2018 with TVGH staff as first author or
corresponding author

First Corresponding
Document type Total author author
Article 796 (82.4%) 357 384
Article; proceedings paper 11 (1.1%) 4 6
Article; book chapter 1(0.1%) 1
Review 65 (6.7%) 27 28
Letter 42 (4.3%) 25 31
Editorial material 40 (4.1%) 26 34
Correction 11 (1.1%) 4 3
Total 966 444 (46.0%) 486 (48.4%)
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Fig. 1 Distribution of research published in 2018 by specialties at TVGH. This chart lists only those specialties with >5 articles. TVGH = Taipei Veterans General
Hospital.

Type distribution of articles published in 2018 by TVGH staff
Number of  Impact factor

Type of article articles (average)
Database research 53 4.231 Number of cases in retrospective articles using hospital’s
Basic resaarch 60 3.382 medical records and prospective articles published in 2018
Clinical resgarch 219 2.957 by TVGH staff
Prospective research 50 3.459 .
Retrospective research using hospital’s 135 2.791 Ret_rospectllve
medical records artlcle§ using Impact ) Impact
Retrospective research using other hospitals’ 8 3.194 h_ospltal’s factor Pros;?ectlve factor
medical records Case number  medical records  (average) articles (average)
Retrospective research using cross-institutional 5 2.905 >1000 13 3.701 1 7.229
medical records 500-999 9 2.794 -
Image analysis 3 8.380 300499 11 3.473 3 4140
Questionnaire research 1 2.293 100-299 35 2.667 17 3.307
Others 30 2.851 <100 67 2.566 24 3.297
Total 362 3.120 Total 135 2.791 50 3.459
TVGH = Taipei Veterans General Hospital. TVGH = Taipei Veterans General Hospital.
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Basic patient information in articles published in 2018 by TVGH
staff

Items Details Number (%, n = 135)

Basic information Gender, age 118 (87.4)

Notes Admission, progress, operation, 73 (54.0)
nursing, discharge

Medication 50 (37.0)

Laboratory
Imaging report
Body measurements

0
Blood, urine, stool, body fluid, etc. 49 (36.2)
Radiology, nuclear medicine, pathology 32 (23.7)
Hight, weight, vital signs 27 (20)

TVGH = Taipei Veterans General Hospital.

were published in 2018 by TVGH staff as first authors. The case
report format has many limitations, such as the lack of epide-
miological quantification, for the inability of performing causal
inference, the absence of generalization, potential bias, overinter-
pretation, and emphasis on the rare versus common cases.'?> The
number of case reports declined was reported in two references
from the other countries.!>!* Longer-term studies can be held in
the future to assess the declination of case report.

Previously, medical records were handwritten or typed and
collected in printed form.!s Handwritten medical records have
the disadvantage of being difficult to identify when conducting
research, and paper medical records are not easy to organize
and preserve.!® With the advancement of technology and the
widespread use of computers, medical records have been kept in
digital form in Taiwan for many years.!” Digital medical records
have many benefits, such as being much easier for preservation,
identification, exchange, and analysis.'®!” The medical center for
the current study, TVGH, was established >60 years ago and
has accumulated a considerable amount of medical records.
This huge database is a good foundation for research. In the
era of electronic medical records, medical records are easier to
obtain?’; however, according to the results of the current study,
the number of cases counted in most research articles is still
<100. Obviously, most TVGH staff did not make efficient use of
the available electronic medical records. Most of the TVGH staff
still relies on the approach of manually reviewing each patient
profile to collect data. Determining how to use the database to
obtain data more efficiently and to increase the number of cases
accessible is an important goal that necessitates further work.

In the current study, various notes were the most commonly used
medical record items in addition to basic patient information. The
types of medical records (excluding images) may be roughly classi-
fied as textual/numeric or structured/unstructured data. In this study,
numeric laboratory data were used only in about 33% of research
articles. Therefore, it can be seen that the records written by profes-
sionals are still very important for research. In the era of electronic
medical records, it remains a daunting challenge to develop effective
tools for text mining and natural language processing to extract and
analyze data.?! How to organize and analyze the descriptive and
nonquantitative information is a future challenge.

This study had several limitations. First, letters as a type of arti-
cle were not included in the study, although their content was often
used in the medical record items; therefore, the results of the study
may be underestimated. In the future, we will perform an analysis
including all types of publications to assess the utilization of medi-
cal record items. Second, corresponding authors were excluded
from the study because it was considered that they may be pro-
fessors supervising students from another school or supervising
residents from another hospital, and thus, the data used were not
actually collected from TVGH. Thus, these results are also likely
to be underestimated. Third, this study only counted the medical
record items used in the SCI/SSCI accepted articles, and thus many
domestic journals were not counted. This approach would under-
estimate the number and importance of medical record items.
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In conclusion, this study summarized the current state of publi-
cations at an academic medical center in Taiwan in relation to the
use of patient medical records. More than one-third of the publi-
cations utilized medical records; however, the number of patients
and record items used was relatively limited. In the era of digitali-
zation and large data analytics, the potential of medical records
in research deserves attention. Investment in the establishment of
a more accessible database of medical records to access nonstruc-
tural descriptive medical information should be considered.
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