
S

K
p

Y
S
E
a

b

c

d

e

f

g

h

a

A
R
R
A
A

K
L
K
P

l
S

K
S

(

h
2
c

Integrative Medicine Research 9 (2020) 100448

Contents lists available at ScienceDirect

Integrative  Medicine  Research

j o ur na l homepage: www.imr- journa l .com

tudy  Protocol

orean  medicine  registry  for  low  back  pain  –  A  study  protocol  for
rospective  observational  multi-center  study  (KLOS)

oume  Ko a,  Bo-Hyoung  Jang a,  Min-Seok  Oh b, Byung-Cheul  Shin c,
un  Joong  Kim d, Yun-Yeop  Cha e,  Youn  Seok  Ko f, Eui-Hyoung  Hwang c,
un  Jung  Lee b,  Jae  Young  Jung g,  Yun-Kyung  Song h,∗,1, Seong-Gyu  Ko a,∗∗,1

Department of Korean Preventive Medicine, Graduate School, Kyung Hee University, Seoul, Republic of Korea
Department of Korean Rehabilitation Medicine, College of Korean Medicine, Daejeon University, Daejeon, Republic of Korea
Department of Korean Rehabilitation Medicine, School of Korean Medicine, Pusan National University, Yangsan, Republic of Korea
Department of Korean Rehabilitation Medicine, College of Korean Medicine, Semyung University, Jecheon, Republic of Korea
Department of Korean Rehabilitation Medicine, College of Korean Medicine, Sangji University, Wonju, Republic of Korea
Department of Korean Rehabilitation Medicine, College of Korean Medicine, Woosuk University, Wanju, Republic of Korea
Department of Korean Rehabilitation Medicine, Kyung Hee University, Seoul, Republic of Korea
Department of Korean Rehabilitation Medicine, College of Korean Medicine, Gachon University, Seongnam, Republic of Korea

 r  t  i  c  l  e  i  n  f  o

rticle history:
eceived 21 December 2019
eceived in revised form 1 June 2020
ccepted 2 June 2020
vailable online 8 June 2020

eywords:
ow back pain
orean medicine
atient registry

a  b  s  t  r  a  c  t

Background:  Low  back  pain  (LBP)  is a major  burden  in  Korea.  Despite  its high  prevalence,  the government
and  the  public  health  sector  do  not  address  the  specific  evidences  of  symptom  control  and  prevention
of  LBP  to  reduce  long-term  healthcare  costs  and increase  the quality  of life. Thus,  the  Korean  medicine
sector  encourages  to  collection  and  analysis  of  the  medical  utilization  pattern  of patients  with  LBP  in
Korea  to provide  evidences  of LBP  control  strategy  as  well  as political  decisions.
Methods:  KLOS,  a  prospective,  multi-center,  patient  registry  pilot  study  will  collaborate  with  7  tradi-
tional  Korean  medicine  hospitals  and  recruit  patients  with  LBP  into  the  registry.  A total  of  150  eligible
patients  with  new  episodes  of  LBP,  who  visit  a Korean  hospital  without  any  other  treatment  history,  will
be enrolled  in  the  registry.  After  enrollment,  we  will  collect  the  individual  characteristics  of  each  patient,
such  as  pain intensity,  LBP-related  daily  disability,  anthropometrics,  and  Health-Related  Quality  of  Life
(HRQoL)  at  baseline  and  FU1  and  FU2. We  will  also  access  the patients’  clinical  and  administrative  elec-
tronic  records  to analyze  the  pattern  of  patients’  resource  utilization.  Overall,  the aims  of KLOS  are to  (1)
explore the  general  characteristics  of  patients  with  new  episodes  of LBP  and  (2)  evaluate  the efficacy  and
safety  of various  Korean  medicine  treatments  for LBP,  based  on  nationwide  registry  outcome  collecting
process.

Discussion:  The  first  pilot  study  of  prospective,  multi-center  registry  of  newly  diagnosed  LBP  patients
in  traditional  Korean  medicine  hospitals.  The  result  of this  study  may  show  the current  status  of LBP
patients  who  receive  Korean  medicine  treatments  and  provide  evidences  for reasonable  decision-making
on  Korean  medicine  healthcare  policy  in  the  future.
Trial  registration  number:  ClinicalTrials.gov  Identifier:  NCT02418286.

© 2020  Korea  Institute  of  Oriental  Medicine.  Publishing  services  by  Elsevier  B.V.  This  is  an  open
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1. Introduction

Low back pain (LBP) is a major cause of non-fatal health loss
that currently affects quality of life in Korea.1 There is no official
report on the prevalence of LBP from national medical statistics.
Some epidemiological data show that lifetime prevalence of LBP in

elderly rural community residents in Korea is 61.3%, and LBP is more
common in women than in men.2 The results of a 2012 Korean Bur-
den of Disease Study reported that for every 100,000 citizens, 1915
disability-adjusted life years (DALYs) were lost to LBP, and 99.81% of
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hese DALYs resulted from years lost due to disability (YLDs).3 This
elates to the current trend of high prevalence of musculoskeletal
onditions in Korea.

The healthcare system in Korea has distinctive features such as
edical pluralism, which means that patients can treat a particular

isease or condition in both conventional and traditional Korean
edicine (TKM) hospitals by various treatment methods. How-

ver, due to the burden of long-term chronic disease management,
ising hospital utilization and cost, patients often turn to choose
KM care, especially in the case of musculoskeletal disorders.4 Data
rom 2008 to 2009 Korea Health Panel showed that patients with

usculoskeletal problems made more frequent visits to TKM insti-
utions than to conventional institutions (70.0% vs. 26.6%).5 A 2011
ational survey of oriental (Korean) medicine utilization and herbal
rug consumption also announced that treating musculoskeletal
isorder is the most common reason for visiting TKM hospitals
50.2%), and LBP accounted for the highest percentage of TKM use
t 6.6%.6

Previous studies7,8 showed a strong association with muscu-
oskeletal system diseases and TKM; however, there are only few
tatistical analysis studies on basic characteristics and utilization
attern of TKM data from the Korean population, which may  not be
he strong evidence of generalization. There is also a lack of system-
tic analysis studies on symptom, diagnosis and treatment regimen
attern of LBP patients.

The patient registry research method9 is generally used for col-
ecting organized information from real-world data on a particular
isease or condition, in order to measure or improve the quality of
he practice of medicine in the public health sector. It also helps to
nderstand the course of the disease, various treatment regimens,
he effectiveness and safety of the treatments, and other signifi-
ant parameters. Currently, this methodology is still unfamiliar and
arely applied in the Korean medicine field.10

In this study, we plan to collect the data of newly diagnosed
atients with LBP to explore the trend of patient characteristics as
ell as the factors that affect their risk of developing discomfort

ue to the pain.

. Methods and analysis

.1. Study design

This registry is a prospective, multi-center, observational, pilot
hase low back pain patient registry in Korea. The study design is
chematized in Table 1.

Participating centers have been selected by performing feasibil-
ty assessments on the frequency of patients with the disease, their
ocation, and accessibility. After a preliminary assessment, a total
f 7 university-affiliated tertiary KM hospitals have been selected,
hich are widely distributed across the country. We  included 4
etropolises (Seoul, Incheon, Daejeon, Pusan), as well as the east-

rn (Wonju), center (Jecheon), and western (Jeonju) regions of
he peninsula. All participating hospitals serve on average 1000
atients with LBP per year, mostly drawn from the nearby com-
unities.

.2. Study population and recruitment

The study population is both inpatients and outpatients in
orean medicine hospitals with new episodes of low back pain.

ach participating institution will advertise the registry by posting
ecruitment posters on the hospital’s website or on off-line bulletin
oards. If necessary, advertising on the local community newspaper
ill be considered as well.
 Medicine Research 9 (2020) 100448

2.3. Eligibility criteria

We  will recruit 150 patients with a new episode of LBP that are
eligible to the following criteria which shown in Table 2.

2.4. Study procedures and registration

All participants will receive a full explanation of the study flow
and enough time to consider the registry participation. Written
informed consent will be obtained from all participants before
beginning any trial procedures. Once the participant enrolls into
the registry, they will be assigned a registry identification number
to protect them from privacy invasion. Each participant’s data will
be collected at each scheduled clinic visit.

2.5. Data collection

We  will collect the data from the two types of the sources:
patient-reported outcomes and clinical and administrative elec-
tronic records. When an eligible subject first visits the clinic, a
trained research coordinator collects the baseline information in
person. Afterwards, we  will re-collect the data on patient treat-
ment and outcomes during every subsequent visit for outpatient
and at discharge day for inpatient. Research coordinators at each
site will contact the registry participants for follow-ups at 30
(Follow-up 1, FU1) and 90 (Follow-up 2, FU2) days after baseline
to collect the data, either in person or by telephone with a win-
dow period of 7 days. All data will be collected using paper case
report forms (CRFs) from patient-reported questionnaires and elec-
tronic medical records. The principal investigators of each site will
be responsible for data entry and cleansing.

2.6. Baseline data

2.6.1. Demographic data
General demographic information will include date of birth,

gender, handedness, level of education, body size measure-
ments (height, weight, and waist/thigh circumference). Socio-
demographic information also be collected, such as type of medical
insurance, employment status, occupation (including shift pat-
terns), type of workload, average working hours, smoking status,
drinking habits, exercise habits, types of hospital admission, and
more.

2.6.2. Medical history
Medical history obtained will include the type and duration of

LBP, history of back surgery, other clinically significant diagnoses
judged by the principal investigator, menstrual status, medication
history, concurrent medical condition and intake of medication.

2.6.3. General information of low back pain
We will obtain information on onset, location, diagnosis of pain

and LBP-related examinations. We  will ask participants to answer
questions on the first and recent onset of the pain to analyze the
duration of the LBP. Pain locations will be assessed by lower back
diagram. It is a multiple answer diagram and analyses the fre-
quency of location. The lifetime first episode of LBP, aggravating
and alleviating conditions (or factors), will be assessed by col-
lecting and analyzing each patient’s own  verbal description. The
diagnosis on LBP will be evaluated by KCD code and TKM expert
pattern identification. The TKM pattern identification contains a 2-

part process, which includes a traditional LBP classification among
10 types, based on TKM classic Dong-Eui-Bo-Gam,11 and 3 types of
recently-modified LBP classification that were reorganized by TKM
LBP experts12,13 for assessing the common types of LBP in Korean
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Table  1
Study Flow Chart

Enrollmenta (baseline) Subsequent visitsb Follow up 1
(30d ± 7d)

Follow up 2
(90d ± 7d)

Informed consent form V
Eligibility assessment V
Sociodemographic characteristics, V
Medical history
General information of LBP V
Characteristic of LBP V V V V
ROM  Evaluation V
Neurodynamic assessments V
Symptoms of LBP V V V V
Roland-Morris Disability Questionnaire V V V V
Numeric Rating Scale V V V V
European Quality of Life-5 dimension V V V
LBP  Pattern Identification Questionnaire V V V
Diagnostic examination V V
Therapeutic procedures V V
Medical expense V

a Defines as First day of hospitalization for inpatients, first visit of clinic for outpatients
b Defines as any independent visits between registration and FU1 for outpatients and d

Table 2
Eligibility Criteria

Inclusion criteria
1.  Age greater than or equal than 19
2.  Patients with a new episode of low back pain in care in a Korean medicine

rehabilitation center (no treatment of LBP at any medical clinic for at least 3
months)

Exclusion criteria
1. Patients with low back pain caused by other diseases (ex. lumbar herniated

disc-surgery within the past 3 months, vertebral fracture, inflammatory
spondylitis, spinal infection, metastatic cancer etc.)

2. Patient with musculoskeletal pain w more severe than the lower back pain
3.  Patients with chronic diseases that may affect the results of the clinical trial
4.  Treatment with medication for low back pain within the past 4 months
5.  Participation in other low back pain clinical trials within the past month
6. Patients who  are unable to communicate, such as with Alzheimer’s disease

or  mild cognitive impairment
7.  Pregnant women
8. Patients who  are judged to be inappropriate for the clinical study by the
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charge day, the results of liver function tests (AST and ALT). Owing
researchers

opulation. Lumbar examination will be performed to evaluate the
ormal range of waist motion and to assess neurological mobility.

.7. Baseline and follow-up outcome measures

.7.1. Primary outcome

.7.1.1. Roland–Morris Disability Questionnaire. We  selected the
oland–Morris Disability Questionnaire (RMDQ),14 the most
esponsive questionnaire that reflects the clinical changes over
ime, to evaluate the disability of daily life in this registry. It con-
ists of 24 items representing general physical functions that were
ikely to be affected by LBP. Higher numbers on the questionnaire’s
cale reflect the greater levels of disability.

.8. Additional outcomes

.8.1. Pain Numeric Rating Scale
We  will ask participants to evaluate the intensity of their pain

ithin the past 7 days by using an 11-point scale, with 0 being no
ain and 10 being the worst pain. Numeric Rating Scale (NRS) is
 well-known core measure in pain clinical trials, and offers the
dvantage of easy administration via phone, reducing the risk of
ncomplete or missing data.15
.
ischarge day for inpatients.

2.8.2. European Quality of Life-5 dimension
European Quality of Life-5 dimension (EQ-5D-5L) is a vali-

dated measure of health-related quality of life that consists of
2 types of measures – the descriptive system of EQ-5D-5L and
the visual analogue scale of EQ(EQ-VAS). The descriptive system
contains of 5 dimensions including mobility, self-care, usual activ-
ities, pain/discomfort and anxiety/depression, and each dimension
includes 5 levels of severity of discomfort to daily life. The EQ-VAS
is used as a quantitative measurement of health status judged by
individuals.16

3. Additional pre-specified data

3.1. Patient reported data

3.1.1. LBP pattern identification questionnaire
LBP pattern identification questionnaire (LBPIQ) is a self-

developed LBP pattern identification questionnaire by Korean
medicine rehabilitation experts. It consists of 52 items which con-
tain general and LBP-related discomfort questions and helps the
diagnosis by Korean medicine physicians. This questionnaire origi-
nated from efficacy assessment sample questions of LBP guidelines
for the clinical trial of Korean herbal drugs by the Korean ministry
of food and drug safety.17 It relies on a Delphi expert panel process
with TKM rehabilitation experts with more than 10 years of clinical
experience in the field, in order to extract and modify the original
contents by filtering out irrelevant questions.12

3.1.2. Characteristics of LBP
We will ask participants to report their conditions (or factors)

of LBP initiation, aggravation and alleviation and we will record the
patients’ own verbal descriptions.

3.2. Electronic system collected data

We will use electronic medical records available at each site
to collect general information on laboratory, diagnostic procedure,
type of treatment and medication, cost of medical utilization, etc.

3.2.1. Clinical laboratory tests
We will collect, only for inpatients at hospitalization and dis-
to the lack of scientific evidence to establish the safety of herbal
medicine, most of TKM hospitals perform the liver function test as
a routine procedure for monitoring liver function elevation within
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Table 3
List of LBP Specific Therapeutic Procedures

acupuncture therapy
Cupping therapy
Heating therapy
Pharmacopuncture therapy
Bee-venom acupuncture therapy
Physiotherapy
Chuna therapy
Plaster therapy
Taping therapy
Manipulation therapy

a
b
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Exercise therapy (or education)
Medication (types (decoction, OTC, etc.), purpose, ingredient, amount)

 certain period of time after treatments.18 Thus, these results will
e used for safety analysis of inpatients.

.2.2. Diagnostic procedures
We  will collect the result data of magnetic resonance, com-

uted tomography, and X-ray images of a lumbar spine, as well as
M pulse diagnosis, Ryodoraku diagnosis and heart rate variabil-

ty. Collected indicators will be frequency, result and cost of each
rocedure.

.2.3. Therapeutic procedure
The list of LBP specific therapeutic procedures from the previous

tudy19 will be used in this registry to collect the information on
iven procedures and medications for each visit. The list is shown
n Table 3. Collected data are performance of each procedure and
nformation on prescribed medications, such as name, type, ingre-
ient, amount of products and cost of treatment.

.2.4. Medical costs
Medical cost data associated with hospital visit includes all

irect expenses incurred by the use of medical facilities and services
or study period. We  will collect the individuals’ data from the par-
icipant’s registered institution database, as well as any receipts of

edical care from other medical facilities that are voluntarily pro-
ided by the participants. Included data will be the cost shared by
ach patient, the insurance coverage and the total expenses.

.3. Withdrawal

Voluntary participation and informed consent before enroll-
ent is mandatory for this study. All participants have the right

o withdraw from the study at any time for any reason. Discontin-
ation of participation by investigators is possible for any of the

ollowing reasons: loss of follow-up, frequent late visits, voluntary
ithdrawal, pregnancy, or any other reasons that the investiga-

or determines that justify discontinuation. All withdrawal cases
ill be documented in CRFs and data will be analyzed using the

ntention-to-treat (ITT) principle.

.4. Data management

Before the initiation of the study, the research staffs will train for
ata collections and reporting procedure through Standard Oper-
tion Procedures (SOP) meetings. A data audit team will monitor
he data collection status and management. During the study, site
udit visits by third party Contract Research Organization (CRO)
ill occur on a regular basis to ensure adherence to study docu-

entation. Paper CRF will be reviewed to ensure that the data are

ollected accurately as well. All data management and supervis-
ng procedures must be in accordance to company SOPs for Korean
ood Clinical Practice (KGCP) Guidelines.
 Medicine Research 9 (2020) 100448

3.5. Data analysis

Descriptive analysis will be used to assess baseline data, diag-
nosis and therapeutic procedures, including mean and proportions.
We will also conduct the subgroup analysis by LBP pattern identi-
fication according to the Korean medicine theory to evaluate the
heterogeneity of treatment effects by each subgroup.

All efficacy analyses are using ITT, defined as all patients who
have received at least one treatment. The primary outcome mea-
sure is the LBP-related disability by RMDQ at FU1 (30 days after
registration), assessed by Student’s T-test. The secondary out-
come measures are similar analyses for RMDQ at FU2, as well
as NRS and EQ5D at FU1 and FU2. The changes in score of each
secondary outcome at a particular visit will be analyzed using
repeatedly measured analysis of variance (ANOVA) method. The
last observation-carried-forward approach will be used for efficacy
assessment in case of missing data. The verbal description of pain
obtained from each patient will be collected and directly trans-
formed into an analytical form by analysis experts. For example,
expressions describing the characteristics of pain will be reorga-
nized and their frequency analyzed, in order to compare with other
back pain-related information such as pattern identifications. In
addition, we  will extract meaningful contents from sentences using
KoNLP,20 a Korean morphological analysis package of the statistical
software R. Based on the Korean medicine terminology dictio-
nary and medical terminology dictionary database, terms related
to Korean medicine, conventional medicine, and others are clas-
sified, and the bundle is handled as Bag-of-Words information.
The meaningful terms will be assessed using the term frequency-
inverse document frequency (TF-iDF) algorithm in consideration of
the frequency and rarity of the words.21 In addition, the qualitative
information that is not expressed in the descriptions will be iden-
tified by the patient’s treatment regimens during the study period.
It will be used to explore the relationship between LBP, treatment
procedures and various independent predictors. The two methods
will be compared and we  will examine the accuracy of the results.

3.6. Sample size

This patient registry is a pilot phase study to estimate the trends
in treatment of patients with a new episode of low back pain in
Korea. The determination of sample size in our study is mainly
based on the assumption from the number of possible enrollment
patients in each site.

3.7. Ethics and dissemination

The institutional review boards of all participating hospitals
have approved the protocol of this registry: Gachon University Gil
Oriental Medical Hospital (14-102), Sangji University Oriental Med-
ical Center (SJIRB-Human-14-001), Semyung University Korean
Medicine Hospital (2015-01-02), Kyung Hee University Oriental
Medical Center (KOMCIRB-150102-HR-001-05), Wooseok Univer-
sity Oriental Medical Center (WSOHIRB-1604-01), Dunsan Korean
Medicine Hospital of Daejeon University (DJDSKH-15-1-2) and
Pusan National University Korean Medicine Hospital (2015001).
Study findings will be disseminated via peer-reviewed publications
and conference presentations.

4. Discussion

LBP is the leading cause of non-fatal disease burden that cur-

rently lists as the most frequent clinic visit in Korean medical
institutions. This study explores the patient general characteris-
tics and treatment patterns of LBP patient in traditional Korean
medicine hospitals. To our best knowledge, this is the first pilot
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rospective, multicenter, Korean medical institution patient based
egistry of newly diagnosed LBP patients in the university affiliated
orean medicine hospitals.

There are several limitations in this study. First, due to the lim-
ted funding resources, there were restrictions on the selection of
tudy sites and sample size. Second, due to the potential of the study
ethodology, the confounding biases will be existed and study

esults cannot be provide empirical evidence than well designed
xperimental studies. However, various attempts will be made to
ontrol or reduce any potential biases that may  affect the trial
esults.

Therefore, this study will provide supportive information
egarding current patient characteristics and treatment patterns for
evelopment of future systematic and comprehensive large-scale
orean medicine patient registry. Also, it will provide evidences for
mpirical decision-making on healthcare policy of Korean medicine
n the future.
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