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VERSION 1 - REVIEW 

REVIEWER Greger Lønne 
Innlandet Hospital Trust, Norway 

REVIEW RETURNED 22-May-2016 

 

GENERAL COMMENTS This is a comprehensive and detailed paper presenting the 
economic burden of lower spine condition to the Korean society, 
based on the three most common lumbar disorders; non-specific low 
back pain, intervertebral disc disorder and spinal stenosis.  
 
It describes the treatment cost including medication, injection and 
surgery. It is well written, systematic in the presentation and not too 
overwhelming. It is stratified into age, gender and regions. It is 
mainly, of course interesting for the health providers in the Republic 
of Korea, but can be read with great interest also for health providers 
and clinicians outside Korea.  
 
I do have two minor issues that I think should be addressed:  
 
1. In some part paper they refer to cost and benefits. As a clinician, I 
think that the concept of “benefits” here is not so well defined, 
realizing that it may be obvious to some. Although partly explained in 
some footnotes (page 15, line 4 to 7), it should be more explicit in 
the “methods” how these are obtained and what they represent in 
contrast to “cost”. The concept of cost-benefit analysis should also 
be defined. Then the results will be easier to understand also for 
clinicians.  
 
2. Another issue is that the IDD-group, as I understand it, includes 
disc herniation (M51.1) and (probably) degenerative disc disease 
(DDD) (M51.3/9), two distinct different conditions with two distinct 
different treatment strategies and prevalence. And both treatments 
are debated. If possible it would be clarifying to know how many of 
the patients in the IDD group is lumbar disc herniation (M51.1), or, if 
not available, give a qualified guess... Page 4, line 13-17 say 
something about it, but it is unclear to me how many of them 
representing lumbar disc herniation.   
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REVIEWER Daniel D. Maeng, Ph.D 
Geisinger Health System  
Danville, Pennsylvania USA 

REVIEW RETURNED 02-Jun-2016 

 

GENERAL COMMENTS I believe this manuscript addresses an important topic, and the data 
presented in the paper show interesting patterns. However, I do 
have several concerns that I feel should be addressed before this 
can be accepted.  
 
1. Because the study is solely focused on the Korean context, I had 
considerable difficulty in finding the study’s relevance in other 
countries. How do the results compare in relation to, for instance, 
similar data in the US or UK? I understand that due to different 
health insurance systems in other countries, finding exactly 
comparable numbers is infeasible. However, saying something 
about different rates of surgery, injections, and opioid use across 
different countries would make the results more compelling to 
readers who are not in Korea.  
 
2. The use of alternative medicine – i.e., acupuncture and 
moxibustion – to treat LBP is something that has not been discussed 
very widely, at least in the US. So I think this is one angle that 
makes this paper potentially interesting to non-Korean audience: 
how likely is it for patients to choose alternative medicine if it is 
made more accessible and available to them? The result from the 
study suggests that, even when such alternative medicine is widely 
available (as it is in Korea), patients do NOT seem to use it too 
much – only 13% of the nLBP group and less than 5% of the IDD 
and SS groups (according to Table 2) actually used acupuncture 
and moxibustion. Is this because the national health insurance’s 
coverage of such alternative medicine is not as good as the 
conventional medicine? At any rate, at least in the US where the 
cost of managing LBP with conventional medicine is too high, this 
kind of data about the use of alternative medicine to treat LBP could 
be very interesting.  
 
3. Minor comment: Please define “treatment cost” and “benefit” in 
Tables 3 and elsewhere. I assume that “treatment cost” is what 
healthcare providers charged the national health insurance for their 
service, and “benefit” is how much the national health insurance 
actually paid (since treatment cost is always greater than benefit, 
reflecting some kind of a discount). But I cannot be sure, because 
I’m not familiar with the health insurance system in Korea. Please 
define these terms to avoid confusion.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Greger Lønne  

Institution and Country: Innlandet Hospital Trust, Norway  

Competing Interests: None declared  

 

This is a comprehensive and detailed paper presenting the economic burden of lower spine condition 

to the Korean society, based on the three most common lumbar disorders; non-specific low back pain, 

intervertebral disc disorder and spinal stenosis.  
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It describes the treatment cost including medication, injection and surgery. It is well written, 

systematic in the presentation and not too overwhelming. It is stratified into age, gender and regions. 

It is mainly, of course interesting for the health providers in the Republic of Korea, but can be read 

with great interest also for health providers and clinicians outside Korea.  

 

I do have two minor issues that I think should be addressed:  

 

1. In some part paper they refer to cost and benefits. As a clinician, I think that the concept of 

“benefits” here is not so well defined, realizing that it may be obvious to some. Although partly 

explained in some footnotes (page 15, line 4 to 7), it should be more explicit in the “methods” how 

these are obtained and what they represent in contrast to “cost”. The concept of cost-benefit analysis 

should also be defined. Then the results will be easier to understand also for clinicians.  

 

We thank the reviewer for bringing to our attention the fact that the concepts of cost, benefits, and 

cost-benefit analysis as used in the Korean Health Insurance Review and Assessment Service 

National Patient Sample Data was not well defined in our paper and may not have been obvious to 

many readers. In view of the reviewer’s suggestion, the authors have revised the Methods section to 

include clear definitions of cost, benefit, and terms frequently used in the Korean National Health 

Insurance system. We have additionally replaced the term ‘cost’ with ‘treatment amount’ to indicate 

the expenses generated at medical care institutions from treatment of patients covered by national 

health insurance. It is composed of the benefit amount paid by the Insurer (Korean National Health 

Insurance Service) and Beneficiary (patient). Benefit is defined as the sum paid by the Insurer 

(Korean National Health Insurance Service) to the medical care institution, which is determined by 

review and excluding the Beneficiary burdened-sum as decreed by law from the adjusted total 

treatment amount (medication cost).  

 

“Medical care institutions  

Medical care institutions that treat and medicate patients include tertiary and general hospitals, 

hospitals, clinics, dental hospitals and clinics, midwifery clinics, admission facility-equipped health 

centers, health centers, health subcenters, primary health care centers, Korean medicine hospitals 

and clinics, and pharmacies. The term ‘medical institution’ is used to indicate medical care institutions 

with the exception of pharmacies.  

 

Treatment amount  

Treatment amount refers to the total medical care institution expenditure for patients who are covered 

by medical insurance, and comprises two kinds of costs: the amount paid by the insurer and that by 

the beneficiary. Generally speaking, it is the finalized total medical care cost adjusted and determined 

to be eligible for reimbursement through review by the Health Insurance Review & Assessment 

Service from the initial non-adjusted estimate submitted by the medical care institution.  

 

Benefit amount  

The benefit amount is the reimbursement sum paid by the insurer (Korean National Health Insurance 

Service) to the medical care institution, and is determined by excluding the beneficiary paid-sum as 

decreed by law from the adjusted total treatment amount (or medication cost) determined to be valid 

through Health Insurance Review & Assessment Service review.  

 

Visit (admission) days  

The number of visits (in the outpatient department) or length of hospital stay (in the inpatient 

department) of patient indicated in the submitted insurance claim statement is tallied.  

 

Days of medication  

Days of medication represent the total sum of visit days and in-care drug prescription days. Outpatient 
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visits with drug prescription coinciding with hospitalization and drug prescription on the same day was 

tallied as 1 day. Days of medication at pharmacy indicate number of days receiving medication.”  

 

2. Another issue is that the IDD-group, as I understand it, includes disc herniation (M51.1) and 

(probably) degenerative disc disease (DDD) (M51.3/9), two distinct different conditions with two 

distinct different treatment strategies and prevalence. And both treatments are debated. If possible it 

would be clarifying to know how many of the patients in the IDD group is lumbar disc herniation 

(M51.1), or, if not available, give a qualified guess... Page 4, line 13-17 say something about it, but it 

is unclear to me how many of them representing lumbar disc herniation.  

 

We feel that the reviewer has brought up a good point, and related statistics not included in the 

Tables are presented in the Discussion. We have included the following in the Discussion section in 

light of the fact that disease codes such as M541, M519, M518 are frequently used interchangeably 

with M511 to indicate lumbar IDD diagnosis in actual clinical practice in Korea.  

 

“An additional limitation of this study is that disease subcategories with distinct characteristics are 

presented together under single categories. For example, M511 (Lumbar and other intervertebral disc 

disorders with radiculopathy), which is diagnosed in cases with radiculopathy associated with lumbar 

IDD, takes up approximately 49.11% of the IDD group. The IDD group is additionally comprised of 

such codes as M513 (Other specified intervertebral disc degeneration, multiple sites in spine; 6.02% 

of the IDD group) and M519 (Intervertebral disc disorder, unspecified; 10.72% of the IDD group), and 

considering that radiculopathy holds significant clinical relevance as a diagnosis point, lumping of 

different diagnosis codes into groups for analysis may be a matter of concern. Still, in the process of 

designing the study, physicians in current practice were in concurrence that these codes are not 

clearly differentiated for diagnosis in actual clinical practice settings in Korea, and analysis was 

performed in both primary and secondary diagnoses in accordance with the opinion that various 

issues may be taken into account (e.g. private insurance, medical care institution characteristics, 

individual differences in physicians) in category division and that primary and secondary diagnoses 

are generally used in conjunction.”  

 

 

 

Reviewer: 2  

Reviewer Name: Daniel D. Maeng, Ph.D  

Institution and Country: Geisinger Health System, Danville, Pennsylvania USA  

Competing Interests: None declared  

 

I believe this manuscript addresses an important topic, and the data presented in the paper show 

interesting patterns. However, I do have several concerns that I feel should be addressed before this 

can be accepted.  

 

1. Because the study is solely focused on the Korean context, I had considerable difficulty in finding 

the study’s relevance in other countries. How do the results compare in relation to, for instance, 

similar data in the US or UK? I understand that due to different health insurance systems in other 

countries, finding exactly comparable numbers is infeasible. However, saying something about 

different rates of surgery, injections, and opioid use across different countries would make the results 

more compelling to readers who are not in Korea.  

 

We thank the reviewer for his helpful suggestion helping put the study results into context, and taking 

account of the reviewer’s recommendation to include comparisons of results with other countries for 

heightened relevance, the authors have revised the manuscript to include the incidence rate of lumbar 

fusion surgery and laminectomies in the US in the Discussion section as follows.  
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“In the US, prevalence of lumbar fusion surgery has shown a 220% increase from 1990 to 2001, and 

it is estimated that 250,000 laminectomies are conducted each year as of 2002.”  

 

The authors have also added the results of a study evaluating trends and medical expenses of 

injection treatment in the US in the Discussion section as follows.  

 

“A 2007 US study using 5% samples of Centers for Medicare and Medicaid Services (CMS) 

outpatient claims data from 1994 to 2001 evaluated trends and medical expenses of lumbosacral 

injection treatment for low back pain (LBP) patients. Subjects were limited to patients aged 65 or older 

as the study population was from Medicare, and LBP-related lumbosacral diseases covered 

degenerative changes, spinal stenosis, radiculopathy or sciatica, intervertebral disc displacement, 

osteoarthritis, spondylolisthesis, and lumbosacral sprain. Considered injection treatments included 

epidural steroid injections, facet joint injections, sacral joint injections, and current trends in 

fluoroscopy were also investigated. Results showed that use of epidural steroid injections increased 

271% from 553 patients per 100,000 in 1994 to 2,055 in 2001, and facet joint injections increased 

during the same period from 80 to 264. Similar trends were observed in sacral joint injections, for 

which codes have been used since 2000, which rose steeply from 100 in 2000 to 212 in 2001. Total 

Medicare costs for lumbosacral injections have increased from 24 million USD in 1994 to 175 million 

USD in 2001. In terms of total inflation-adjusted reimbursed costs per injection, costs rose from 115 

USD in 1994 to 227 USD in 2001.”  

 

2. The use of alternative medicine – i.e., acupuncture and moxibustion – to treat LBP is something 

that has not been discussed very widely, at least in the US. So I think this is one angle that makes this 

paper potentially interesting to non-Korean audience: how likely is it for patients to choose alternative 

medicine if it is made more accessible and available to them? The result from the study suggests that, 

even when such alternative medicine is widely available (as it is in Korea), patients do NOT seem to 

use it too much – only 13% of the nLBP group and less than 5% of the IDD and SS groups (according 

to Table 2) actually used acupuncture and moxibustion. Is this because the national health 

insurance’s coverage of such alternative medicine is not as good as the conventional medicine? At 

any rate, at least in the US where the cost of managing LBP with conventional medicine is too high, 

this kind of data about the use of alternative medicine to treat LBP could be very interesting.  

 

The reviewer has stated that results from the study suggest that it seems that patients do not seem to 

use CAM much even when such treatment is widely available. However, we feel that this view may 

partly be due to a misunderstanding of the Korean medicine specialist system and the somewhat 

misleading terminology used in the manuscript. Korean medicine doctors in Korea receive 6 years of 

undergraduate education and 4 years of intern and residency training, and acupuncture specialists 

are one type of training specialty. The ‘Medical department’ in Table 2 refers to medical specialty, and 

the number of acupuncture specialists is not large compared to overall number of Korean medicine 

doctors, and other Korean medicine specialties such as Korean medicine rehabilitation specialists or 

general practitioners of Korean medicine also practice acupuncture extensively. Therefore, it would be 

a more accurate estimation of acupuncture usage to draw from ‘Medical institution visited’ listed in 

Table 2, where data reveals that 26.4% of the nLBP group visited Korean medicine clinics for 

treatment and 2.2% visited Korean medicine hospitals, resulting in a crude sum of Korean medicine 

use of 28.6% not considering for overlapping. Moreover, the reason for low utilization of Korean 

medicine institutions for IDD and SS compared to nLBP is potentially related to the fact that Korean 

medicine facilities need to employ conventional medicine doctors in order to diagnose spinal disorders 

such as IDD and SS using diagnostic imaging. The authors have duly recognized that the terminology 

gives cause for confusion and have revised the manuscript for higher clarity as follows.  
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“Medical department visited -> Visits by medical specialty”  

 

 

“An added strength of this study is that it acts as a window into patterns of complementary and 

alternative medicine (CAM) treatment for LBP in Korea which covers such CAM treatments as 

acupuncture and moxibustion in national health insurance. Of the nLBP group, 26.4% visited Korean 

medicine clinics for treatment and 2.2% visited Korean medicine hospitals, resulting in a crude sum of 

Korean medicine use including acupuncture of about 30%. Korean medicine holds various medical 

specialties (4 years of specialist training following 6 years of undergraduate education), of which 

acupuncture specialists, who specialize in acupuncture and moxibustion (13.8% of nLBP) and internal 

Korean Medicine specialists (14.0% of nLBP) were shown to treat LBP most frequently following 

conventional medicine orthopedics (41.6% of nLBP). It is also worth notice that Korean medicine 

doctors are precluded from diagnosing IDD or SS independently due to regulation restrictions in 

imaging device use, which may be associated with the fact that Korean medicine use is much lower 

compared to that of nLBP.”  

 

3. Minor comment: Please define “treatment cost” and “benefit” in Tables 3 and elsewhere. I assume 

that “treatment cost” is what healthcare providers charged the national health insurance for their 

service, and “benefit” is how much the national health insurance actually paid (since treatment cost is 

always greater than benefit, reflecting some kind of a discount). But I cannot be sure, because I’m not 

familiar with the health insurance system in Korea. Please define these terms to avoid confusion.  

 

We have more clearly defined the above-mentioned Korean Health Insurance Review and 

Assessment Service National Patient Sample Data terms to avoid confusion, and thank the reviewer 

for bringing this matter to our attention. The authors have accordingly revised the Methods section to 

include clearer definitions of cost, benefit, and terms frequently used in the Korean National Health 

Insurance system. We have replaced the term ‘cost’ with ‘treatment amount’ to indicate treatment 

expenditure at medical care institutions of patients covered by national health insurance. Treatment 

amount is generally the benefit amount paid by the Insurer (Korean National Health Insurance 

Service) and Beneficiary (patient), but benefit amount may be discounted as determined by review. 

Benefit is defined as the sum paid by the Insurer (Korean National Health Insurance Service) to the 

medical care institution and excludes the Beneficiary burdened-sum as decreed by law from the 

adjusted/discounted total treatment amount (medication cost).  

 

“Medical care institutions  

Medical care institutions that treat and medicate patients include tertiary and general hospitals, 

hospitals, clinics, dental hospitals and clinics, midwifery clinics, admission facility-equipped health 

centers, health centers, health subcenters, primary health care centers, Korean medicine hospitals 

and clinics, and pharmacies. The term ‘medical institution’ is used to indicate medical care institutions 

with the exception of pharmacies.  

 

Treatment amount  

Treatment amount refers to the total medical care institution expenditure for patients who are covered 

by medical insurance, and comprises two kinds of costs: the amount paid by the insurer and that by 

the beneficiary. Generally speaking, it is the finalized total medical care cost adjusted and determined 

to be eligible for reimbursement through review by the Health Insurance Review & Assessment 

Service from the initial non-adjusted estimate submitted by the medical care institution.  

 

Benefit amount  

The benefit amount is the reimbursement sum paid by the insurer (Korean National Health Insurance 

Service) to the medical care institution, and is determined by excluding the beneficiary paid-sum as 

decreed by law from the adjusted total treatment amount (or medication cost) determined to be valid 
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through Health Insurance Review & Assessment Service review.  

 

Visit (admission) days  

The number of visits (in the outpatient department) or length of hospital stay (in the inpatient 

department) of patient indicated in the submitted insurance claim statement is tallied.  

 

Days of medication  

Days of medication represent the total sum of visit days and in-care drug prescription days. Outpatient 

visits with drug prescription coinciding with hospitalization and drug prescription on the same day was 

tallied as 1 day. Days of medication at pharmacy indicate number of days receiving medication.” 

 

VERSION 2 – REVIEW 

REVIEWER Greger Lonne 
Innlandet Hospital Trust, Norway 

REVIEW RETURNED 10-Aug-2016 

 

GENERAL COMMENTS A comprehensive and detailed paper giving a picture of the 
economic burden spinal diseases represent upon the South-Korean 
health delivery system in total and the patterns of the medical care. 
The completeness of the data is the strength but also the weakness 
in this paper, exceeding 50 pages of text. The results can not be 
used directly in other countries or health delivery systems, but will 
provide valuable insight into the treatment profile in spinal diseases 
within one country. 

 

REVIEWER Daniel Maeng 
Geisinger Health System, USA 

REVIEW RETURNED 11-Jul-2016 

 

GENERAL COMMENTS I thank the authors for making extensive revisions to the manuscript 
as suggested by the reviewers. I have no further comment.  
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