
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Catastrophic health expenditure according to employment status in 
South Korea: A population-based panel study 

AUTHORS Choi, Jae-Woo; Kim, Tae Hyun; Jang, Sung-In; Jang, Suk-Yong; 
Kim, Woorim; Park, Eun-Cheol 

 

VERSION 1 - REVIEW 

REVIEWER Sowmya Dhanaraj 
Madras School of Economics, Chennai, India 

REVIEW RETURNED 09-Apr-2016 

 

GENERAL COMMENTS The study tries to examine the relation between facing CHE and 
changes in employment status. The study uses panel data and 
applies multilevel techniques for the same.  
1) The authors have not exploited the panel nature of the data well 
to arrive at robust results. Since change in employment status can 
be caused due to changes in health status itself, it is not clear what 
is driving CHE? For instance, the householder may have 
experienced deterioration in health over time which in turn might 
have lead to change in unemployment status and also cause CHE. 
This relation is not captured properly by appropriate techniques and 
hence the results may not be valid. Also it is important to see if there 
are changes in health status before or after the change in 
employment status.  
2) The authors need to explain in detail how changes in 
unemployment status are measured. The study uses 3rd, 4th and 
5th rounds of Korean Welfare Panel Study. It is not clear if the 
changes in employment for each round are measured between 
consecutive rounds, (1st to 2nd, 2nd to 3rd and so on). The authors 
have not explained why the first two waves of the panel data are not 
used for the study.  
3) It is not clear whether there are 5335 households or observations 
in total. Since the study uses 3 waves of panel data, the former 
implies there are more than 15000 observations but this is not 
reported in the table. However, if there are 5335 observations across 
all three rounds, then authors should report a break-up summary 
statistics across the waves in Table 1.  
4) Since the stratified cluster systematic method is used for the 
study, the authors do not explain how this affects the results. Also, 
the households that are not present in all the three waves used in 
the study are simply dropped. How many households are dropped? 
How does it affect the results of the study? Does this introduce any 
sample selection bias?  
5) At various points in the discussion paper gives explanations of 
results that are not supported by evidence from the paper itself or 
from other studies. For instance, statements like “The reason that 
low-income people are more affected by changes in employment 
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status may be relatively low purchasing power. Most of their ability to 
pay accounts for earned income, whereas the general population 
has higher business or property income besides earned income than 
the poor.” Imply that salaried households are largely low-income and 
hence they low capacity to pay are not supported by facts. Also, 
“Whereas women householder generally occurred by losing a 
spouse in the past, single household has recently increased due to 
changes of family values. Labor market discrimination for women 
limits their economic activities and career discontinuity occurs by a 
patriarchal society that is wholly responsible for housework. Income 
reduction or insecure status of the labor market may result in CHE if 
a woman loses her husband (Park, 2009).”  
6) What are the implications of the following statements: “People 
living with a spouse had a higher risk of CHE than those who were 
divorced or separated” and “Households with two family members 
were also more likely to incur CHE than households with only one 
person.”? Generally cases of depression are high among 
divorced/separated households and those living alone which in turn 
cause CHE. Thus, are the results are contradictory because the 
depression and health status have already been captured in the 
analysis which in turn confound the effects of other variables?  
7) The paper needs a thorough proof read. There are numerous 
grammatical errors.  
8) On what basis are the households classified into low middle and 
high income groups? Since these groups are highly unequal, it 
would do well to see if the classifications are representative of the 
population.  
9) The paper finds that households that are covered by Medical Aid 
are better-off than those covered by insurance programs. What are 
the implications of these for the two programs? The authors might 
do well if they augment their results with analysis of the two policy 
programs. For instance, is it because that health insurance 
programs cover only hospitalization expenses and not out-patient 
treatments?  
10) The authors have not discuss the weakness of CHE measure 
itself. For instance, setting arbitrary threshold levels (10%, 40%), 
non-accounting of households that foregone treatment due to 
inability to pay and indirect costs like loss in wages etc, differences 
in risks associated with sources of financing like borrowing, dis-
saving to pay for medical expenditure, etc. These are some of the 
questions that are addressed in the recent empirical literature which 
the authors have overlooked. 

 

REVIEWER Eun Joo Yang 
Associate Professor  
Department of Rehabilitation Medicine  
Seoul National University Bundang Hospital  
Republic of Korea (South Korea) 

REVIEW RETURNED 13-Apr-2016 

 

GENERAL COMMENTS Major revision  
 
This study is to examine potential relationships between 
employment change and catastrophic health expenditure (CHE). 
Overall, this study has a good design to test their purpose. However, 
there are some problems in the interpretation as well as discussion 
of the results.  
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Title:  
1. The results of this study revealed the difference of CHE according 
to the changes in employment status. It would be better to change 
the title. How about “Catastrophic health expenditure according to 
employment status in South Korea: A population-based panel study”  
 
Abstracts:  
Design: This study is a longitudinal observation survey.  
Outcome measure: please describe the outcome measure more 
specifically. In multilevel models, what is the outcome measure? (ex: 
CHE defined as health expenditures that were 40% greater than the 
ability of the household to pay )  
Results: please check out the way to mark odds ratio and 
confidence intervals.  
 
Introduction  
The main theme of the 1st, 2nd and 3rd paragraph is the current 
status of CHE and related factors. Please describe this more 
concisely in one paragraph.  
In the 4th paragraph, please quote previous studies which evaluated 
the relationship between employment status and CHE.  
Please add the clinical meaning of this analysis in the abstract.  
 
Methods  
Please describe the KOWEPS more specifically such as the sample 
design, methods and data sets.  
(ex: Further details of the sample design, methods and data sets can 
be found elsewhere (http://www.koweps.re.kr/)  
Why the authors used the definition of CHE as health expenditures 
that were 40% greater than the ability of the household to pay?  
Please add the reference.  
What is the cut-off value used for categorizing the income level?  
 
Statistical analysis  
Please insert the full name of “GLIMMIX”.  
 
Results  
Senior citizens are not proper word in the results. (citizens over 60 
years )  
Please add the values or significance or OR after describing the 
results such as:  
13th-23th line, Page 9 : please add the value of OR and significance  
2nd -3rd line Page 10: However, low-income households that 
experienced changes in job status, either from employed to 
unemployed, or were employed with no change were more likely to 
incur CHE (please add the value of OR and significance) 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name: Sowmya Dhanaraj  

Institution and Country: Madras School of Economics, Chennai, India  

Competing Interests: None declared  

 

The study tries to examine the relation between facing CHE and changes in employment status. The 

study uses panel data and applies multilevel techniques for the same.  

 

Response: Thank you for your kind words, and your careful read. We hope that in this round of 

revisions we have fully addressed all of your concerns.  
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1) The authors have not exploited the panel nature of the data well to arrive at robust results. Since 

change in employment status can be caused due to changes in health status itself, it is not clear what 

is driving CHE? For instance, the householder may have experienced deterioration in health over time 

which in turn might have lead to change in unemployment status and also cause CHE. This relation is 

not captured properly by appropriate techniques and hence the results may not be valid. Also it is 

important to see if there are changes in health status before or after the change in employment status.  

 

Response: We very much appreciate your important comments. The first reason that utilizes panel 

data was to capture change of employment status. We would like to consider various causes of 

employment status such as health status, but the number of the case (employed to unemployed) is 

very limited (19 cases). If we analyze by dividing causes of unemployment, statistical power may be 

limited. Therefore, we controlled the health status (self-rated health, chronic disease, depression). We 

focused on reduced capacity to pay rather than increased medical costs by worse health status.  

 

2) The authors need to explain in detail how changes in unemployment status are measured. The 

study uses 3rd, 4th and 5th rounds of Korean Welfare Panel Study. It is not clear if the changes in 

employment for each round are measured between consecutive rounds, (1st to 2nd, 2nd to 3rd and 

so on). The authors have not explained why the first two waves of the panel data are not used for the 

study.  

 

Response: Thank you for your comments. We measured each change in employment for each round. 

First change in employment indicates from 4th (2009 year) to 5th (2010 year) among subjects. 

Second change in employment indicate from 5th (2010 year) to 6th (2011 year) among subjects. The 

others also are categorized by same methods. Follow-up period of the first change (from 4th to 5th) is 

2 years and follow-up period of the second change (from 5th to 6th) is 1 years. We added how 

changes in unemployment status are measured in methods section. In addition, we excluded first 

wave (2006 year) to 3 wave (2008 year) data because the data did not survey for medical costs. 

Since there is no information of medical costs, we can’t calculate catastrophic health expenditure 

index.  

 

3) It is not clear whether there are 5335 households or observations in total. Since the study uses 3 

waves of panel data, the former implies there are more than 15000 observations but this is not 

reported in the table. However, if there are 5335 observations across all three rounds, then authors 

should report a break-up summary statistics across the waves in Table 1.  

 

Response: Thank you for your good comments. We used 5,335 households in this study and total 

observation is 16,005.  

 

4) Since the stratified cluster systematic method is used for the study, the authors do not explain how 

this affects the results. Also, the households that are not present in all the three waves used in the 

study are simply dropped. How many households are dropped? How does it affect the results of the 

study? Does this introduce any sample selection bias?  

 

Response: Thank you for your helpful comments. The stratified cluster systematic method is used by 

data planner (the Korea Institute for Health and Social Affairs), not by us. Of a total population in 

Korea, the data planner utilized a stratified cluster systematic method to retain representative nature 

of research subjects. In addition, 400 of 5,735 households are excluded in this study and 5,335 

households remained finally. We re-analyzed the subjects including 400 households. The main results 

is similar to previous our main results and you can confirm the appendix tables in below.  

Appendix table 1. General characteristics   Unit: N, %  

Variables Catastrophic health expenditure (CHE) p-value  
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Total with CHE % Without CHE %  

Total 5,735 235 4.1 5,500 95.9    

Individual level  

Sex 0.6117  

Male 4,089 171 72.8 3,918 71.2  

Female 1,646 64 27.2 1,582 28.8  

 

Age <.0001  

≤39 836 8 3.4 828 15.1  

40~59 2,103 29 12.3 2,074 37.7  

60≤ 2,795 198 84.3 2,597 47.2  

 

Education <.0001  

Below elementary school 1,989 129 54.9 1,860 33.8  

Middle or high school 2,358 72 30.6 2,286 41.6  

Above college 1,388 34 14.5 1,354 24.6  

 

Marital status 0.0022  

Married 3,617 170 72.3 3,447 62.7  

Single 346 5 2.1 341 6.2  

Divorced or separated 1,771 59 25.1 1,712 31.1  

 

Self-rated health <.0001  

Good 2,955 55 23.4 2,900 52.7  

Normal 1,262 49 20.9 1,213 22.1  

Bad 1,518 131 55.7 1,387 25.2  

 

Chronic disease <.0001  

Yes 3,276 196 83.4 3,080 56.0  

No 2,459 39 16.6 2,420 44.0  

 

Depression <.0001  

Yes 3,740 104 44.3 1,714 729.4  

No 1,818 119 50.6 3,621 1540.9  

 

Economic status <.0001  

Employed -> employed 3,423 89 37.9 3,334 60.6  

Unemployed -> employed 247 5 2.1 242 4.4  

Employed -> unemployed 288 21 8.9 267 4.9  

Unemployed -> unemployed 1,705 120 51.1 1,585 28.8  

 

Household level  

Income <.0001  

High 1,314 15 6.4 1,299 23.6  

Middle 1,627 70 29.8 1,557 28.3  

Low 2,794 150 63.8 2,644 48.1  

 

Type of health insurance 0.8963  

National health insurance 5,067 207 88.1 4,860 88.4  

Medical-aid 668 28 11.9 640 11.6  

 

Number of people with a disability <.0001  
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0 4,551 154 65.5 4,397 79.9  

1≤ 1,184 81 34.5 1,103 20.1  

 

Number of senior citizens <.0001  

0 2,947 42 17.9 2,905 52.8  

1 1,807 75 31.9 1,732 31.5  

2≤ 981 118 50.2 863 15.7  

 

Number of household member <.0001  

1 1,457 45 19.1 1,412 25.7  

2 1,698 128 54.5 1,570 28.5  

3≤ 2,580 62 26.4 2,518 45.8    

Notes. Without cata, households without catastrophic health expenditure; with cata, households with 

catastrophic health expenditure.  

 

Appendix table 2. Factors associated with catastrophic health expenditure  

Variables Catastrophic health expenditure  

Adjusted OR 95% CI  

Economic status  

Employed -> employed 1.00  

Unemployed -> employed 1.37 0.73 2.58  

Employed -> unemployed 2.58 1.40 4.74  

Unemployed -> unemployed 1.72 1.00 2.95  

 

 

Appendix table 3. changes of economic status associated with catastrophic health expenditure in 

households according to income level  

Variables Low-income population Middle-income population High-income population  

ORa 95% CI ORa 95% CI ORa 95% CI  

Employed -> employed 1.00     1.00 1.00  

Unemployed -> employed 1.03 0.51 1.87 1.03 0.33 3.17 0.63 0.19 2.11  

Employed -> unemployed 3.49 2.51 5.30 1.03 0.12 2.32 2.48 1.29 4.75  

Unemployed -> unemployed 1.84 1.43 2.50 1.04 0.52 2.07 1.24 0.82 1.89  

Note.OR, odds ratio; CI, confidence interval.  

aAdjusted for age, sex, education, marital status, disability, chronic disease, depression, household 

income, type of health insurance, the number of people with a disability/senior citizens/household 

member  

 

   

5) At various points in the discussion paper gives explanations of results that are not supported by 

evidence from the paper itself or from other studies. For instance, statements like “The reason that 

low-income people are more affected by changes in employment status may be relatively low 

purchasing power. Most of their ability to pay accounts for earned income, whereas the general 

population has higher business or property income besides earned income than the poor.” Imply that 

salaried households are largely low-income and hence they low capacity to pay are not supported by 

facts. Also, “Whereas women householder generally occurred by losing a spouse in the past, single 

household has recently increased due to changes of family values. Labor market discrimination for 

women limits their economic activities and career discontinuity occurs by a patriarchal society that is 

wholly responsible for housework. Income reduction or insecure status of the labor market may result 

in CHE if a woman loses her husband (Park, 2009).”  

 

Response: Thank you for your comments. We added each reference at the sentences that you 
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indicated above and marked in our revised manuscript.  

 

6) What are the implications of the following statements: “People living with a spouse had a higher 

risk of CHE than those who were divorced or separated” and “Households with two family members 

were also more likely to incur CHE than households with only one person.”? Generally cases of 

depression are high among divorced/separated households and those living alone which in turn cause 

CHE. Thus, are the results are contradictory because the depression and health status have already 

been captured in the analysis which in turn confound the effects of other variables?  

 

Response: Thank you for your comments. People living with a spouse or households with two family 

members have more dependents than households with only one person. Thus, they may pay more 

absolute medical costs compared to single person and cause a higher risk of CHE.  

 

7) The paper needs a thorough proof read. There are numerous grammatical errors.  

 

Response: Thank you for your comments. I agree with your opinion. We will request English revision 

including grammar check before 2nd revision process.  

 

8) On what basis are the households classified into low middle and high income groups? Since these 

groups are highly unequal, it would do well to see if the classifications are representative of the 

population.  

 

Response: Thank you for your comments. In the beginning, we classified income level according to 

tercile among subjects including household member. We included information of household member 

to householder information and we deleted household member data. This means that the number of 

high income family member is larger than low-income households. Although present table show 

unequal distribution, this classification may reflect their relative income level in initial sampling 

population.  

 

9) The paper finds that households that are covered by Medical Aid are better-off than those covered 

by insurance programs. What are the implications of these for the two programs? The authors might 

do well if they augment their results with analysis of the two policy programs. For instance, is it 

because that health insurance programs cover only hospitalization expenses and not out-patient 

treatments?  

 

Response: Thank you for your comments. We explained the implications of these for two programs in 

discussion section (4th paragraph). We added reference for details of the two programs at the 

paragraph 1 in order to have readers understand easily.  

 

10) The authors have not discuss the weakness of CHE measure itself. For instance, setting arbitrary 

threshold levels (10%, 40%), non-accounting of households that foregone treatment due to inability to 

pay and indirect costs like loss in wages etc, differences in risks associated with sources of financing 

like borrowing, dis-saving to pay for medical expenditure, etc. These are some of the questions that 

are addressed in the recent empirical literature which the authors have overlooked.  

 

Response: Thank you for your comments. We totally agree with your opinion. As you said, threshold 

levels of CHE did not established well until now. However, WHO suggest 40% as threshold levels of 

CHE and the thresholds has been used the most widely. Therefore, we utilized the threshold level and 

wrote limitations for the thresholds levels. In addition, we supplemented your further comments in the 

limitation sections.  
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Reviewer: 2  

Reviewer Name: Eun Joo Yang  

Institution and Country: Associate Professor, Department of Rehabilitation Medicine, Seoul National 

University Bundang Hospital, Republic of Korea (South Korea)  

Competing Interests: None declared  

 

Major revision  

This study is to examine potential relationships between employment change and catastrophic health 

expenditure (CHE). Overall, this study has a good design to test their purpose. However, there are 

some problems in the interpretation as well as discussion of the results.  

 

Response: Thank you for your kind words, and your careful read. We hope that in this round of 

revisions we have fully addressed all of your concerns.  

 

Title:  

1. The results of this study revealed the difference of CHE according to the changes in employment 

status. It would be better to change the title. How about “Catastrophic health expenditure according to 

employment status in South Korea: A population-based panel study”  

 

Response: Thank you for your helpful comments. We changed the title.  

 

Abstracts:  

Design: This study is a longitudinal observation survey.  

Outcome measure: please describe the outcome measure more specifically. In multilevel models, 

what is the outcome measure? (ex: CHE defined as health expenditures that were 40% greater than 

the ability of the household to pay )  

 

Response: Thank you. We revised definition of outcome measure in abstract more specifically.  

 

Results: please check out the way to mark odds ratio and confidence intervals.  

 

Response: Thank you for your helpful comments. We revised the way to mark odds ratio and 

confidence intervals.  

 

Introduction  

The main theme of the 1st, 2nd and 3rd paragraph is the current status of CHE and related factors. 

Please describe this more concisely in one paragraph.  

 

Response: Thank you for your good comments. We put together the paragraphs.  

 

In the 4th paragraph, please quote previous studies which evaluated the relationship between 

employment status and CHE.  

 

Response: Thank you for your comments. We added previous study which evaluated the relationship 

between employment status and CHE.  

 

Please add the clinical meaning of this analysis in the abstract.  

 

Response: Thank you for your comments. I don’t understand your meaning of the comment exactly. If 

you explain a little more detail, we will reflect your request.  
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Methods  

Please describe the KOWEPS more specifically such as the sample design, methods and data sets 

(ex: Further details of the sample design, methods and data sets can be found elsewhere 

(http://www.koweps.re.kr/)  

 

Response: Thank you for your comments. We described the KOWEPS more specifically and you can 

confirm in below box.  

The panel consists of 18,856 individuals from a national probability sample of 7,072 households in 

South Korea who have been surveyed annually since 2006. The sample was selected using 

systematic two-stage stratified cluster sampling on 2005 census data. KOWEPS also used post-

stratification weights based on 2005 census data, and data were weighted by (1) a primary sampling 

unit, and (2) to intentionally oversample low-income households. Further details of the sample design, 

methods and data sets can be found elsewhere (http//www.koweps.re.kr/).  

 

Why the authors used the definition of CHE as health expenditures that were 40% greater than the 

ability of the household to pay? Please add the reference.  

 

Response: Thank you for your comments. We referred WHO recommendation as the definition of 

CHE. According to the WHO, CHE occurs when OOP spending exceeds 40% of a household’s 

capacity to pay, and this standard should be altered appropriately for each country 2.  

 

What is the cut-off value used for categorizing the income level?  

 

Response: Thank you for your comments. In the beginning, we classified income level according to 

tercile among subjects including household member. We included information of household member 

to householder information and we deleted household member data. This means that the number of 

high income family member is larger than low-income households. Although present table show 

unequal distribution, this classification may reflect their relative income level in initial sampling 

population.  

 

Statistical analysis  

Please insert the full name of “GLIMMIX”.  

 

Response: Thank you for your proper comments. The GLIMMIX procedure is a new procedure in 

SAS/STAT software. PROC GLIMMIX performs estimation and statistical inference for generalized 

linear mixed models (GLMMs). A generalized linear mixed model is a statistical model that extends 

the class of generalized linear model (GLMs) by incorporating normally distributed random effect. 

Therefore, we revised our statistical model properly.  

 

Results  

Senior citizens are not proper word in the results. (citizens over 60 years )  

 

Response: Thank you for your helpful comment. We revised the word.  

Please add the values or significance or OR after describing the results such as:  

13th-23th line, Page 9 : please add the value of OR and significance  

2nd -3rd line Page 10: However, low-income households that experienced changes in job status, 

either from employed to unemployed, or were employed with no change were more likely to incur 

CHE (please add the value of OR and significance)  

 

Response: Thank you for your helpful comments. We added the values of OR and significance.  

 

Thanks.  
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VERSION 2 – REVIEW 

REVIEWER Sowmya Dhanaraj 
Madras School of Economics, India 

REVIEW RETURNED 08-Jun-2016 

 

GENERAL COMMENTS The authors have addressed most of the issues raised. It would do 
well if they could complete the proof read before the final 
submission. 

 

REVIEWER Eun Joo Yang 
Seoul National University Bundang Hospital  
Republic of Korea 

REVIEW RETURNED 31-May-2016 

 

GENERAL COMMENTS Author addressed most of my comments. I have not found any other 
problems such as dual publication or ethics problems. 
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