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REVIEW RETURNED 02-Jan-2016 

 

GENERAL COMMENTS Overall, this is a novel study of a very important health issue among 
a marginalized population in S. Korea. The paper’s strengths include 
the use of biological measures to compare differences in prevalence 
of metabolic syndrome between N. Korean migrants and the general 
S. Korean population using the KNHANES data. However, there are 
numerous issues that should be addressed to strengthen the paper.  
 
Abstract  
1. Please define NKR.  
2. The term “South Korean subjects” is not very precise. Since you 
are using KNHANES data as your comparator group, I suggest 
changing that term to “general South Korean population”.  
3. Line 21 states “The population of NKR who resided in South 
Korea”, which implies that the entire population of NKR was 
included. Please change to something like “A sample of NKR 
patients attending Ansan Hospital, Seoul, South Korea”.  
4. Line 36 states that “there was no difference in the prevalence of 
MetS between the NKR and SKS groups”. This statement should be 
changed to “there was insufficient evidence of a difference…” since 
it is possible that the prevalence of MetS between the groups is 
different (19.7% vs. 26.2%), but that the study sample size was not 
sufficient to demonstrate that difference.  
 
Introduction  
1. More context is needed in the Introduction. For example, Line 47 
mentions that N. Korean migrants have suffered from “hunger and 
life’s hardships”. Please include a brief description of the economic 
and nutrition situation in N. Korea and among migrants who leave 
North Korea and provide references.  
2. Please describe what is currently known about MetS and non-
communicable diseases in N. Korea. If no studies and/or reports 
exist, please state that none exists.  
 
Methods  
1. The authors refer the reader to another paper for more detailed 
methods, but some basic details should be included in this paper 
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regarding the sampling of the study population. How were 
participants selected? Were all patients attending Ansan Hospital 
from North Korea approached? Why was the survey done once a 
month?  
2. What is the rationale for selecting participants who are >30 years?  
3. What was the method of interview? In-person, one-on-one 
interview? Who administered the survey?  
4. Please describe briefly how the questionnaire was developed. 
Were the questions the same as those included in the NKHANES?  
5. Page 6, line 19, includes the term “escape” to describe leaving 
North Korea. This term is also used in the Discussion section. The 
use of this term is inappropriate given that most N. Korean migrants 
leave North Korea for economic reasons (vs. fleeing political 
persecution, for example). I suggest changing this term to 
“departure” or some other neutral term, or provide a justification for 
using the term “escape”.  
 
Results  
6. Table 1. Please explain why the numbers for many of the 
categories don’t add up to the total n for each group. For example, 
the n for NKR is 161, but the numbers in the Family income 
subcategories add up to 109 (56 + 53).  
7. Please note that a P > 0.05 does not mean that there is no 
difference. It shows that there is no evidence of a difference using 
your study data. This is an important difference since the study’s 
sample size may not be large enough to provide strong evidence of 
a lack of a difference. For example, Page 8, Line 41 states that 
“smoking and alcohol use showed no difference” among men. In 
fact, while the difference between the groups was not statistically 
significant at P = 0.086, there was a nearly 10% difference in 
smoking prevalence (44.6% vs. 34.0%). So it’s very possible that the 
smoking prevalence differs, but the study was not powered 
sufficiently to detect that difference.  
8. Pages 10-11. The purpose of this detailed comparison of 
anthropometric measures between the groups is not clear. Please 
explain how this analysis fits in with the overall goals of the study or 
delete this section, including Table 2.  
9. A major point of this article is that N. Korean migrants have similar 
prevalence of MetS, despite having lower prevalence of obesity. It 
seem that this question can be investigated by using multivariable 
logistic (or log-binomial) regression methods to test the hypothesis 
that MetS prevalence is higher among N. Korean migrants after 
controlling for obesity or BMI. Please include the results of this 
analysis or an explanation of why this approach was not used.  
10. Page 12, Line 12. As before, it is possible that the prevalence of 
MetS between the groups is different (19.7% vs. 26.2%), but that 
your sample size was not sufficient to establish that difference. 
Hence, the wording should be changed to “insufficient evidence of a 
difference” between the 2 groups.  
11. Page 12, Line 23. I think Figure 2 shows that the patterns of 
differences in MetS components between NKR and SKS differ by 
gender (not that the prevalence differs by gender). Please clarify this 
point.  
12. Table 3 needs additional details  
a. Why are some items bold?  
b. If continuous variables are presented as mean (SD), please state 
that that is the case.  
13. Page 14. Lines 5-28. The purpose of this section and 
supplementary Table 1 are unclear. Please explain why you did this 
analysis and how it fits in with your overall study objectives or 
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remove it from the paper. Please also explain why this section only 
describes age 30-39 subgroup.  
 
Discussion  
14. Page 15. Lines 48-54. Please clarify whether reference 16 was 
conducted in North Korea. Please also clarify what is meant by “high 
blood pressure is a unique characteristic of NKR before defection”. 
Do you mean that there is likely to be high prevalence of high blood 
pressure in North Korea despite low levels of obesity?  
15. Page 16. Lines 43-55. It’s unclear how this is relevant to your 
overall study. Please explain clearly or remove it from the paper.  
16. Page 17. Lines 49-50. As before, it seems that this hypothesis 
can be tested by using multivariable regression methods to control 
for family income. Please do this analysis and include it in the paper, 
or explain why it was not done.  
17. Page 18. Lines 28-33. It is unclear how this study can help 
develop a “database of health-related policies for North Koreans 
after unification”. This statement seems to be highly speculative 
about the nature and format of reunification. I suggest removing this 
text or describing more specifically how the authors envision their 
research will impact N. Koreans after reunification.  
18. Please include a discussion of the limitations of using the 
NKHANES data as the comparison group, vs. directly recruiting a 
non-NKR comparison group. For example, are there differences in 
how the measures were obtained and the study population that 
could have affected the results? 

 

REVIEWER Corinne Rhodes 
Massachusetts General Hospital, Harvard Medical School, USA 

REVIEW RETURNED 22-Feb-2016 

 

GENERAL COMMENTS Thank you for the opportunity to review “Prevalence of metabolic 
syndrome among North Korean refugees in South Korea: A 
comparison with a matched South Korean cohort”  
Summary:  
The primary aim is determine metabolic syndrome prevalence in 
North Korean refugees and compare to prevalence in a cohort of 
age and sex matched South Koreans. The authors used a cross 
sectional study design incorporating both questionnaire, 
anthropometric, and biochemical measurements in recruited cohort 
of North Korean Refugees (NKR) inhabiting South Korea and that 
was partially crafted to mirror the fifth Korean National Health and 
Nutrition Examination Survey, which was used for random age and 
gender matched South Korean subjects (SKS) controls (ratio 1:2 for 
males, 1:1 for females).  
Primary results showed a NKS metabolic syndrome prevalence rate 
of 19.7%, not significantly different than SKS groups when examined 
as a group or when stratified by sex despite differences in obesity 
rates between NKR and SKS. Secondary analyses examined 
individual components of metabolic syndrome which identified 
significant differences between sex stratified groups. Additional 
analyses examined and identified anthropometric changes in height, 
weight, and BMI between generations spanning 30 years. The study 
did not, however, leverage its data on acculturation or length of stay 
in South Korea or host countries prior to relocation to further 
examine and explore trends in obesity and metabolic syndrome.  
Feedback to authors:  
The study is novel in examining and comparing metabolic syndrome 
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between these two populations and has a rich resource of data and 
well matched populations, and an important topic. My major 
suggestion is to encourage a more detailed analyses of this rich data 
set.  
1. I did not understand why females were not also matched at 1:2 as 
this will provide additional power to the overall study.  
2. Please define BMI category cut offs in text for the reader  
3. Consider a more sophisticated analyses, such as logistic 
regression for primary outcome to allow analyses of what 
demographics, health behaviors, length of stay in South Korea 
and/or prior host country, or acculturation marker predict metabolic 
syndrome. This will also allow for examination of interaction terms 
(such as age*sex) in addition or instead of stratification.  
a. A linear regression analyses for BMI would allow stronger 
conclusions from Table 2 when comparing baseline populations in 
an adjusted analyses  
b. If time after leaving North Korea significantly affects BMI, obesity, 
and/or components of metabolic syndrome, this may leave you to 
stratify your analyses based on time that variable rather than current 
age of participant  
4. Table 3: For your secondary/exploratory analyses examining 
components of metabolic syndrome, one limitation is multiple 
testing. To limit this, I would consider only testing binary results, and 
eliminating continuous biophysical marker testing 

 

REVIEWER Michelle-Linh Nguyen 
Stanford University School of Medicine, USA. 

REVIEW RETURNED 01-Mar-2016 

 

GENERAL COMMENTS I am interested in this study. The authors' goal to better characterize 
NKR health in order to inform health policy is an important one. I 
commend their efforts to create a database that can be used to 
characterize NKR health in South Korea; these types of data are 
rare. Overall, this manuscript needs major revisions. The theoretical 
framework and overall implication of this study should be clarified, 
i.e. outside of making a comparison between two populations, what 
are the authors testing, or is this a descriptive study? A directed 
acylic graph may help clarify this (Fleischer NL, Diez Roux AV. 
"Using directed acyclic graphs to guide analyses of neighborhood 
health effects: an introduction" J Epidemiol Community Health 
2008). Limitations section should be expanded. I've written more 
detailed comments on the attached PDF. Thank you for the 
opportunity to review. 
 
The reviewer also provided a marked copy with additional 
comments. Please contact the publisher for full details. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Sanghyuk Shin  

Institution and Country: UCLA Fielding School of Public Health, United States  

Competing Interests: None declared  

Abstract  

1. Please define NKR.  

-> Yes.we defined the NKR as North Korean refugee in Abstract section.  
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We defined North Korean refugees as all North Koreans in South Korea because most of them are 

asylum seekers regardless of their reason of departure from North Korea.  

2. The term “South Korean subjects” is not very precise. Since you are using KNHANES data as your 

comparator group, I suggest changing that term to “general South Korean population”.  

-> We changed the sentences  

3. Line 21 states “The population of NKR who resided in South Korea”, which implies that the entire 

population of NKR was included. Please change to something like “A sample of NKR patients 

attending Ansan Hospital, Seoul, South Korea”.  

-> Yes, we changed the sentence as below.  

We studied a sample of NKR who voluntarily underwent medical examinations in Anam Hospital of 

Korea University, Seoul, South Korea (N = 708, males 161, females 547).  

4. Line 36 states that “there was no difference in the prevalence of MetS between the NKR and SKS 

groups”. This statement should be changed to “there was insufficient evidence of a difference…” 

since it is possible that the prevalence of MetS between the groups is different (19.7% vs. 26.2%), but 

that the study sample size was not sufficient to demonstrate that difference.  

-> Thank you. We agreed with your point and changed the sentence as below  

In terms of males, the small sample size of the NKR groups yielded insufficient evidence of any 

difference in MetS prevalence (19.7% vs. 26.2%, NKR vs.SKS, respectively, p = 0.134).  

 

Introduction  

1. More context is needed in the Introduction. For example, Line 47 mentions that N. Korean migrants 

have suffered from “hunger and life’s hardships”. Please include a brief description of the economic 

and nutrition situation in N. Korea and among migrants who leave North Korea and provide 

references.  

-> Yes, we described more details about the economic and nutrition situation in North Korea as below.  

For the past 5000 years, Korea has been homogenous nation with a shared ethnic background. In 

1951, the Korean war resulted in formation of two Koreas and commencing in the 1980s,the 

economic gap between two Koreas has become gradually greater. South Korea is one of the world’s 

most developed nations, North Koreans lived in absolute poverty and famine because of natural 

disasters and economic failures of communism.[9] Many starving North Koreans have left their 

homeland roaming for food and most of them finally resettled in South Korea.[10-11]  

2. Please describe what is currently known about MetS and non-communicable diseases in N. Korea. 

If no studies and/or reports exist, please state that none exists.  

-> Yes. There is only one survey data about obesity prevalence in North Korea. I added the content 

as below.  

There are also scarce of data in non-communicable diseases among North Korean people. A survey 

report of the World Health Organization (WHO) provided that North Korean people had very low 

prevalence of obesity, only one tenth of that of South Korean people (3.7% of male NKR, 4.2% of 

female NKR) [15-16]  

 

Methods  

1. The authors refer the reader to another paper for more detailed methods, but some basic details 

should be included in this paper regarding the sampling of the study population. How were 

participants selected? Were all patients attending Ansan Hospital from North Korea approached? 

Why was the survey done once a month?  

-> Thank you, we added the brief details of method. The survey was conducted once a month 

because recruitment is not easy due to their tendency to avoid identity exposure and 10 or more 

volunteers (doctors, nurses and medical students) had to take part in the survey.  

2. What is the rationale for selecting participants who are >30 years?  

-> We chose the participants 30 years or older because we mainly focused on chronic diseases such 

as metabolic syndrome.  

3. What was the method of interview? In-person, one-on-one interview? Who administered the 
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survey?  

-> Yes. It was one-on-one interview. We made the participants interview with the doctor from North 

Korea to improve the quality and completeness of the questionnaire survey. The co-authors of the 

journal administered the survey.  

4. Please describe briefly how the questionnaire was developed. Were the questions the same as 

those included in the NKHANES?  

-> Yes. The questionnaire was the same as those in KNHANES. We added the explanation as below.  

The original NORNS questionnaire composed of 42 health-related questions derived from existing 

questionnaires targeting NKR and questions used in the Korea National Health and Nutrition 

Examination Survey (KNHANES).[18] The questionnaire explored the following six domains: 1) 

demographic characteristics and migration history, 2) disease history, 3) mental health status, 4) 

health-related lifestyle factors, 5) female reproductive health, and, 6) sociocultural adaptation.  

5. Page 6, line 19, includes the term “escape” to describe leaving North Korea. This term is also used 

in the Discussion section. The use of this term is inappropriate given that most N. Korean migrants 

leave North Korea for economic reasons (vs. fleeing political persecution, for example). I suggest 

changing this term to “departure” or some other neutral term, or provide a justification for using the 

term “escape”.  

->Thank you. we changed the term escape’ to ‘leave’.  

 

Results  

6. Table 1. Please explain why the numbers for many of the categories don’t add up to the total n for 

each group. For example, the n for NKR is 161, but the numbers in the Family income subcategories 

add up to 109 (56 + 53).  

-> Yes, the numbers for many categories don’t add up to the total number due to missing data. We 

added the explanation below the Table 1.  

7. Please note that a P > 0.05 does not mean that there is no difference. It shows that there is no 

evidence of a difference using your study data. This is an important difference since the study’s 

sample size may not be large enough to provide strong evidence of a lack of a difference. For 

example, Page 8, Line 41 states that “smoking and alcohol use showed no difference” among men. In 

fact, while the difference between the groups was not statistically significant at P = 0.086, there was a 

nearly 10% difference in smoking prevalence (44.6% vs. 34.0%). So it’s very possible that the 

smoking prevalence differs, but the study was not powered sufficiently to detect that difference.  

-> Thank you, we agreed with your point. We changed the sentence as below.  

The males in the two groups did not differ with regard to smoking status or alcohol use, but both male 

groups were small in size.  

8. Pages 10-11. The purpose of this detailed comparison of anthropometric measures between the 

groups is not clear. Please explain how this analysis fits in with the overall goals of the study or delete 

this section, including Table 2.  

-> Yes. We agreed with that point and deleted this section including Table 2.  

9. A major point of this article is that N. Korean migrants have similar prevalence of MetS, despite 

having lower prevalence of obesity. It seem that this question can be investigated by using 

multivariable logistic (or log-binomial) regression methods to test the hypothesis that MetS prevalence 

is higher among N. Korean migrants after controlling for obesity or BMI. Please include the results of 

this analysis or an explanation of why this approach was not used.  

-> Yes. Thank you for your precise opinion. We investigated the prevalence on MetS after controlling 

for BMI. The adjusted odds ratios (95% CI) of MetS among NKR after adjusting for BMI were 1.41 

(0.66-1.97) for male NKR, 1.52 (1.10-2.10) for female NKR (SKP as reference), respectively. (data not 

shown). However, after adjusting for BMI, smoking, alcohol, exercise, income, education, the adjusted 

ORs are 1.44 (0.56-3.74) for male, 1.12 (0.61-2.06) for female, which were not statistically significant 

in both gender. A quite number of participants in our cohort did not respond to questionnaire such as 

alcohol consumption, income and education, and it might have an effect on the result. So we did not 

include the data in our manuscript. But If you suggest another method to include these data, please 
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comment for it.  

10. Page 12, Line 12. As before, it is possible that the prevalence of MetS between the groups is 

different (19.7% vs. 26.2%), but that your sample size was not sufficient to establish that difference. 

Hence, the wording should be changed to “insufficient evidence of a difference” between the 2 

groups.  

->Thank you, we agreed with your point and made a change in the manuscript as below.  

As for the prevalence of MetS in male groups, our data showed insufficient evidence of a difference 

because of small sample size(19.7% vs. 26.2%, male NKR vs. male SKP, respectively, p =0.134).  

11. Page 12, Line 23. I think Figure 2 shows that the patterns of differences in MetS components 

between NKR and SKS differ by gender (not that the prevalence differs by gender). Please clarify this 

point.  

-> Yes, we agreed with your point and changed the sentence as below.  

The patterns of prevalence in individual metabolic components between NKR and SKP groups 

differed by gender (Table 2).  

12. Table 3 needs additional details  

a. Why are some items bold?  

-> We corrected the table and removed continuous variables and individual components.  

b. If continuous variables are presented as mean (SD), please state that that is the case.  

-> Yes, but we deleted the continuous variables according to other reviewer's comment.  

13. Page 14. Lines 5-28. The purpose of this section and supplementary Table 1 are unclear. Please 

explain why you did this analysis and how it fits in with your overall study objectives or remove it from 

the paper. Please also explain why this section only describes age 30-39 subgroup.  

-> Yes, we agreed the point and deleted it.  

 

Discussion  

14. Page 15. Lines 48-54. Please clarify whether reference 16 was conducted in North Korea. Please 

also clarify what is meant by “high blood pressure is a unique characteristic of NKR before defection”. 

Do you mean that there is likely to be high prevalence of high blood pressure in North Korea despite 

low levels of obesity?  

-> Yes. The reference 16 was conducted in North Korea, but we removed the sentence because the 

meaning of sentence was not clear.  

15. Page 16. Lines 43-55. It’s unclear how this is relevant to your overall study. Please explain clearly 

or remove it from the paper.  

-> Yes. we removed it.  

16. Page 17. Lines 49-50. As before, it seems that this hypothesis can be tested by using 

multivariable regression methods to control for family income. Please do this analysis and include it in 

the paper, or explain why it was not done.  

-> Yes, we investigated whether the covariates, which were different between two Korean groups, had 

an effect on MetS. We compared the prevalence of MetS between two groups by multivariable 

regression methods adjusted for income, education and health related lifestyle factors.  

17. Page 18. Lines 28-33. It is unclear how this study can help develop a “database of health-related 

policies for North Koreans after unification”. This statement seems to be highly speculative about the 

nature and format of reunification. I suggest removing this text or describing more specifically how the 

authors envision their research will impact N. Koreans after reunification.  

-> We removed it. Thank you.  

18. Please include a discussion of the limitations of using the NKHANES data as the comparison 

group, vs. directly recruiting a non-NKR comparison group. For example, are there differences in how 

the measures were obtained and the study population that could have affected the results?  

-> Yes, we added it in limitation section. The NKR participants in our cohort might be more concerned 

about their health status than total NKR in South Korea because they voluntarily participated in 

medical examination. There might be a selection bias. On the other hand, KNHANES data was 

randomly sampled and represented general South Korean population.  
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Reviewer: 2  

Reviewer Name: Corinne Rhodes  

Institution and Country: Massachusetts General Hospital, Harvard Medical School, USA  

Competing Interests: none declared  

1. I did not understand why females were not also matched at 1:2 as this will provide additional power 

to the overall study.  

-> Yes, we made the female groups be matched by 1:2 ratio.  

2. Please define BMI category cut offs in text for the reader  

-> Yes, we defined it in the manuscript as below.  

We defined obesity as body mass index (BMI) ≥25 kg/m2.  

3. Consider a more sophisticated analyses, such as logistic regression for primary outcome to allow 

analyses of what demographics, health behaviors, length of stay in South Korea and/or prior host 

country, or acculturation marker predict metabolic syndrome. This will also allow for examination of 

interaction terms (such as age*sex) in addition or instead of stratification.  

-> Yes, thank you for your kind comment. According to your comment, we added the results of 

associated factors in MetS using multiple logistic regression in the manuscript (Table 3). However, the 

length of residence did not increase the risk of MetS. Excess weight gain (5% or more) were 

associated with risk of MetS.  

a. A linear regression analyses for BMI would allow stronger conclusions from Table 2 when 

comparing baseline populations in an adjusted analyses  

-> Yes, but we removed the paragraph and the table according to other reviewer’s comment.  

b. If time after leaving North Korea significantly affects BMI, obesity, and/or components of metabolic 

syndrome, this may leave you to stratify your analyses based on time that variable rather than current 

age of participant  

-> Yes, It was precise comment. But duration of residence in South Korea did not increase the risk of 

MetS in our cohort. Instead of duration of residence, excess weight gain (≥5%) was significantly 

related to the risk of MetS in our analysis. This indicates “Westernization (acculturation to South 

Korean society)”characterized by weight gain is more important than the duration of residence itself.  

4. Table 3: For your secondary/exploratory analyses examining components of metabolic syndrome, 

one limitation is multiple testing. To limit this, I would consider only testing binary results, and 

eliminating continuous biophysical marker testing  

-> Yes, we eliminated continuous biophysical marker testing. Thank you.  

 

Reviewer 3  

Reviewer Name: Michelle-Linh Nguyen  

Institution and Country: Stanford University School of Medicine, USA.  

Competing Interests: None declared.  

 

Abstract  

1. Is this a true population or sample population? If sample population, how was this population 

selected?  

-> Yes, it is the sample population. We corrected the sentence as below.  

We studied a sample of NKR who voluntarily underwent medical examinations in Anam Hospital of 

Korea University, Seoul, South Korea (N = 708, males 161, females 547).  

2. The last conclusion sentence does not communicate very much. Given your research question, I 

would be more interested in a sentence regarding the implications of your findings for public policy.  

-> Yes, we corrected the sentence as below.  

The fact that excess weight gain in South Korea was associated with the risk of MetS suggested that 

public health policy makers should focus on preventing excess weight gain in NKR during 

resettlement in South Korea.  
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Strength and Limitations of this study  

3. Did you control for length of residence in South Korea?  

-> Yes, we analysed the associated factors with MetS among NKR by multiple logistic regression 

analysis and included duration of residence as control variable. The residence duration in South 

Korea did'nt increase the risk of MetS.  

4. Represented by?  

-> The representative sample of total NKR in South Korea based on large-scale national survey by 

South Korean government with about 10 thousand NKR population living in South Korea.  

 

Introduction  

5. Citations  

-> Yes. I added the citations as below.  

Immigrants who migrate from poorer to richer countries are often at a particularly high risk for 

cardiovascular disease.[5-6]  

 

Methods  

6. What was the selection procedure? Could there be selection bias? Please address how you 

minimized bias.  

-> NKR voluntarily participated in the study, and there might be selection bias. We didn't employ any 

scientific sampling methods because total number of NKR is low and recruiting NKR is difficult 

because of their characteristic avoiding identity exposure.  

7. I agree that reporting detailed protocol again may be redundant, but please mention details that are 

vital to this analysis,i.e. selection/recruitment procedures that prevent bias. who are volunteers? Even 

if they are demographically similar to a representative NKR sample, there may be other behavioral 

aspects that could bias the sample. i.e. as volunteers, are these people more likely to seek out health 

care?  

-> Yes, thank you for the precise comment. We described the brief details of methods in the 

manuscript. And we described the selection bias in details on limitation section.  

8. How did you estimate the prevalence of these diseases from the medication histories? Were they 

the disease studies in this manuscript?  

->Thank you. I corrected the sentence as below.  

We used medication histories to estimate the prevalence of treated diabetes mellitus and 

hypertension  

9. One time measurement or multiple?  

-> As for measurement of blood pressure, we used the mean of two separate measurement of systolic 

and diastolic blood pressure with at least 5 minutes apart. But it didn’t indicate multiple visits. I 

discussed this point in limitation section.  

10. What is the purpose of age and gender matching here? I imagined the KNHANES is supposed to 

be nationally representative . If your goal is to compare the overall NKR population to the overall SK 

population in order to compare health needs, you could analyzed KNHANES as it was meant to be 

analyzed. (taking into account sampling procedures.)  

Since you are age and gender matching, it appears that you are trying to isolate environment (NK 

childhood versus SK childhood) as the exposure. Is that true? If so, please clarify.  

-> We investigated the prevalence of MetS among NKR and compared that with general South 

Korean population. But most NKR in South Korea were 30s or 40s. As age is important risk factor of 

MetS, we compared the Mets among NKR with that of age- gender- matched South Korean cohort.  

11. How was the random sampling performed?  

Random sampling for SKP was performed using syntax “sample”, which draws random samples from 

a dataset.  

12. Comparison between your sample NKR and a representative NKR sample is mentioned in the 

discussion. Please discuss this representative NKR sample in more detail.  

Yes. We discussed the representative NKR sample in more detail in discussion section as below.  
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In order to evaluate how the demographic characteristics of our NKR sample deviated from those of 

total NKR population, a large-scale national survey on adult NKR aged 20 and more conducted by 

South Korean government was used as a reference.[34] The general demographics of our NKR 

sample were not different to those of 10 thousand NKR population living in South Korea in terms of 

gender ratio, age distribution, time of entry to South Korea, length of stay in transit countries, or region 

of origin (Supplementary Table 1).  

13. Did you statistically control for anything? I realized you age and gender match the populations, but 

how about smoking status, education level and income level,-- all parameters in which in NKR and 

SKS differed? Why not use a multivariable logistic regression model (for dichotomous variables) to 

control for these difference? Please explain your reasoning.  

-> Yes, we analyzed the data with multivariable logistic regression model adjusting the smoking 

status, alcohol consumption, exercise level, education and income, and added details as below. After 

further adjusting for smoking status, alcohol consumption, exercise level, income and education, the 

prevalence of MetS did not differ between the respective genders of the two groups  

 

Results  

14. Was it controlled for? It would be interesting to know whether prevalence of MetS differs by 

education level within NKR.  

-> Yes, we analyzed the data set with multivariable logistic regression model controlled for education 

in both gender.  

(Table 2, Model 3) We found that socioeconomic factors did not increase the risk of MetS among 

NKR.  

15. Did you control for smoking when compared MetS between NKR and SKS females?  

-> Yes, we analyzed the data set with multivariable logistic regression model controlled for smoking, 

alcohol drinking and exercise in females. (Table 2, Model 2) We found that smoking did not increase 

the risk of MetS.  

16. What is the relationship between length of residence and MetS among NKR?  

-> Yes, we investigated the association between duration of residence in South Korea with risk of 

MetS by multivariable logistic regression model. However, the length of residence did not increase the 

risk of MetS.  

17. There is no mention of comparing anthropometric parameters between groups in your introduction 

or abstract, so it is unclear to me as a reader why these results were included and how they connect 

to your manuscript.  

Please introduce it earlier in your manuscript and relate it to yout main research objective. I imagine 

that these measures, especially body weight, are pertinent to your discussion of metabolic syndrome, 

but the connection is not clear as it stands. If this it the section that is meant to demonstrate that NKR 

have lower prevalence of obesity, I would clarify this in the text.  

-> Yes. Thank you for your comment, we removed the content and the table as you and other 

reviewer's comment.  

18. This seems to suggest a causal relationship between these anthropometric measures and 

national economy. Given that you are not testing this hypothesis in your study, it feels out of scope to 

discuss this.  

-> Yes, we removed the content and the table.  

19. Please discuss the implications of this difference in results between abdominal obesity and 

obesity in your discussion.  

-> Yes, we discussed the implications in discussion section as below.  

Over a number of decades, important information concerning the relationship between abdominal 

obesity and CVD has emerged, which highlights the importance of abdominal obesity as more 

important determinants of CVD risk than BMI alone.[20-21] Female NKR had similar measure in 

abdominal obesity despite of lower BMI than female SKP indicates that the CVD risk of female NKR is 

not lower than that of female SKP.  
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Discussion  

20. Are you stating that access to food and differences in lifestyles are the sole causes of the 

differences in obesity prevalence between the two populations; If so, please cite your sources of 

studies that demonstrate this causal relationship.  

-> Yes, but we removed the sentence because the meaning of sentence is not clear.  

21. How does this study’s finding compare to findings of other studies? Please discuss and cite.  

-> Yes. But we removed the sentences.  

22. “ Actually” is unneeded word here.  

-> We removed the sentence.  

23. What does your data say?  

-> We investigated the association between duration of residence in South Korea with risk of MetS by 

multivariable logistic regression model. However the results showed that duration of residence was 

not associated with MetS. However, excess weight gain (≥5%) among NKR was associated with 

MetS.  

24. Again, how do you imagine the relationship between weight/BMI, metabolic syndrome, and 

cardiovascular disease? A directed acyclic graph would provide better context and demonstrate the 

importance of this study. A resouce if Leischer NL, Diez Roux AV. "Using directed acyclic graphs to 

guide analyses of neighborhood health effects: an introduction" J Epidemiol Community Health 2008.  

-> Yes. Thank you for your kind comment. We read the article and investigated the risk of MetS by 

multiple logistic analysis after adjusting covariates which could have effect on the risk of MetS. We 

investigated the relationship between MetS and covariates factors by multivariate logistic regression 

analyses with Model 1, Model 2, Model 3, Model 4.  

25. Please elaborate your discussion of abdominal obesity and obesity in the context of metabolic 

syndrome. There is much debate regarding whether abdominal obesity is a better measure of 

cardiovascular disease risk in Asian populations than obesity. Please cite accordingly. In your study, 

why did you choose to differentiate between obesity and abdominal obesity? I can guess why, but the 

reason is not clear from the text.  

-> Yes, we discussed the implications in discussion section as below.  

Over a number of decades, important information concerning the relationship between abdominal 

obesity and CVD has emerged, which highlights the importance of abdominal obesity as more 

important determinants of CVD risk than BMI alone.[20-21] Female NKR had similar measure in 

abdominal obesity despite of lower BMI than female SKP indicates that the CVD risk of female NKR is 

not lower than that of female SKP.  

26. Please note in limitation sections if some of these were one-time blood pressure measurements.  

-> Yes, we added the details in the limitation of our study about measuring blood pressure in one visit.  

27. Please clarify. Are you talking about the lower SES of NKR females versus NKR males?  

-> Yes, but we removed the sentence because lack of evidence. Our data showed after controlling 

low SES, the prevalence of MetS between two Korean people still showed no difference.  

28. The comparison of height and weight over time seem to out of place and maybe more appropriate 

as historical/background information to add context to your research findings.  

-> Yes. We agreed with your point and removed the content and table.  

29. plausible  

-> We removed the sentence.  

30. Are you suggesting that poor early life nutrition leads to impaired development of insulin 

regulation, which leads to metabolic syndrome without obesity? If so, please clarify.  

-> Yes, we first applied ‘thrifty phenotype hypothesis for our cohort, but it might not be applied to our 

cohort because the prevalence of MetS between NKR and SKP did not differ, as consistent with your 

point.  

31. I do not understand how these ideas connect. Young NKRs who experienced severe food 

shortages exhibited no difference in the prevalence of MetS. According to the hypothesis you are 

explaining, shouldn’t you see higher prevalence of MetS.  

-> Yes, we first applied ‘thrifty phenotype hypothesis for our cohort, but it couldn’t be applied to our 
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cohort because the prevalence of MetS between NKR and SKP did not differ as your comment.  

32. You are suggesting a causal relationship between lower SES and susceptibility to obesity and 

cardiovascular disease. Is this causation or association? Cites are needed.  

-> Yes, it was association, but I removed the sentence because lack of evidence. Our data showed 

after controlling low SES, the prevalence of MetS did not differ between two Korean people.  

33. Please spend more time discussing health policy implications, as this seems to be the basis of 

why your research manuscript is important.It seems that prevalence of MetS in NKR in SK is not 

significantly difference than in SKS. This may suggest that public health measures targeted to NKRs 

are not needed. Please discuss and/or refute.  

-> Yes. We further investigated associated factors of MetS among NKR, and found that excess weight 

gain (5% or more) in NKR associated with risk of MetS. The public policy focusing on preventing the 

rapid weight gain after their resettlement is important.  

The residence duration in South Korea did not increase the risk of MetS. However, the participants of 

our cohort had stayed in South Korea relatively short period of time (average 3 years). As like other 

immigrants, after 10 or 15 years, NKR might catch up or overtake the BMI of South Korean 

population, the metabolic burdens would overtake those of South Korean population.  

34. What is this representative sample from? And how do we know it is representative? Please 

provide more detail in methods.  

Were there differences in income?  

-> It was large-scale national survey on adult NKR who were aged 20 or more which was conducted 

by South Korean government.[34] However, there was no parameters of education, income, health 

related lifestyle factors to compare with our participants.  

35. There are many other limitations to be discussed. For example, what are limitations to using self-

reported survey data (your survey and KNHANES)?  

It sounds like you employed a NK doctor to help ensure accuracy, but it merits discussion here.  

Also pleased mention that your diagnosis of hypertension was made on measurement during one visit 

not multiple visits.  

Please think more critically about your study and address other possible limitations in full.  

-> I added other possible limitations of our study in limitation section. Thank you for your comment.  

36. Please be more specific in your discussion of how your findings could affect policy change. Are 

you suggesting that NKR are a unique populations that needs specific interventions?  

-> Yes, we thought NKR are unique population that needs specific interventions.  

We found that excess weight gain in NKR associated with risk of MetS despite of relatively short 

observation period time (average 3 years). In comparison, risk for Mets increased 23% (20–27%) per 

4.5 kg of weight gained during 16 years in CARDIA study (Diabetes Care 27:2707–2715, 2004). So, 

the public policy focusing on preventing the rapid weight gain after their resettlement is important.  

The residence duration in South Korea did not increase the risk of MetS. However, the participants of 

our cohort had stayed in South Korea relatively short period of time (average 3 years). As like other 

immigrants, after 10 or 15 years, NKR might catch up or overtake the BMI of general South Korean 

population, the metabolic burden among NKR would overtake that of South Korean population.  

37. Very few citations from after 2010. Please ensure your literature review is up to date.  

-> Yes. I corrected some of my citations as below. Thank you for your comment.  

1. Mottillo S, Filion KB, Genest J, et al. The metabolic syndrome and cardiovascular risk a systematic 

review and meta-analysis. J Am Coll Cardiol 2010 28;56(14):1113-32.  

4. Suh S, Lee MK. Metabolic syndrome and cardiovascular diseases in Korea. J Atheroscler Thromb 

2014;21Suppl1:S31-5.  

7. Dekker LH, Snijder MB, Beukers MH, et al. A prospective cohort study of dietary patterns of non-

western migrants in the Netherlands in relation to risk factors for cardiovascular diseases: HELIUS-

dietary patterns. BMC Public Health 2011;11:441.  

8. Serafica RC. Dietary acculturation on Asian Americans. J Cult Divers 2014;21(4):145-51.  

13. Lee YM, Shin OJ, Lim MH. The psychological problems of north Korean adolescent refugees 

living in South Korea. Psychiatry Investig 2012;9(3):217-22.  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-010849 on 1 June 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


14. Yu SE, Eom JS, Jeon WT. The factors affecting the development of national identity as South 

Korean in North Korean refuges living in South Korea. Psychiatry Investig 2012;9(3):209-16  

25. Subramanian S, Chait A. Hypertriglyceridemia secondary to obesity and diabetes. Biochim 

Biophys Acta 2012;1821(5):819-25.  

26. Blazek A, Rutsky J, Osei K, et al. Exercise-mediated changes in high-density lipoprotein: impact 

on form and function. Am Heart J 2013;166(3):392-400. 

 

VERSION 2 – REVIEW 

REVIEWER Dr. MT Nguyen 
Stanford University, USA 

REVIEW RETURNED 05-May-2016 

 

GENERAL COMMENTS I looked over the rebuttal and manuscript and I am satisfied with the 
authors' response. 
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