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VERSION 1 - REVIEW 

REVIEWER Xavier Basagaña, Assistant Research Professor 
Centre for Research in Environmental Epidemiology (CREAL), Spain 

REVIEW RETURNED 11-Feb-2016 

 

GENERAL COMMENTS This paper examines the temporal change in weight, waist 
circumference and clinical parameters on cardiometabolic risk over a 
period of 10 months that started 8 months after a major earthquake 
in Japan. The changes of the group who suffered relocation are 
compared to the changes of the group that did not have to relocate. 
The group with relocation was found to have increases in weight and 
waist circumference, and decrease in HDLC in comparison with 
those without relocation.  
 
Major comments  
 
1) One main concern is that the analysis of change is only adjusted 
for age and sex. Actually, the authors show that there are significant 
differences at baseline between the two groups (relocation group 
has more economic deprivation and unemployment, lower level of 
physical activity and more smokers). Any of these factors could 
explain the changes in e.g. weight from one visit to the other. It could 
be the case that relocation did not play a role. An analysis using the 
change as the response variable, including relocation as explanatory 
variable and adjusting for all the other potential risk factors should 
be conducted to discard the confounding effect of other variables.  
 
2) Selection is another big concern. Those affected by relocation can 
be a special group in terms of other socioeconomic variables not 
measured in the study, and they may already be in a trajectory of 
increasing weight because of those characteristics.  
 
3) Non-participation and loss of follow up is also important and 
should be better discussed. The participation rate (in phase 1) 
should be explicitly stated (it seems to be around 25%). This gives 
room to strong biases and it is difficult to predict the direction of the 
bias (e.g. among those without relocation, maybe the healthiest or 
the unhealthiest participated more). From phase 1 to phase 2, 
another 36% are lost. Since data from phase 1 is available for them, 
they should be compared to those that remained in the study, and 
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the effect of excluding them should be discussed. This effect could 
even be modeled and corrected using for example inverse 
probability weighting.  
 
4) In the Discussion there is some speculation on the effects in 
change of psychological distress, socioeconomic status, smoking 
and physical inactivity. As these variables are measured, one could 
actually see what is the influence of these variables in the change 
(e.g. by replacing the REL variable by psychological distress).  
 
5) It is not clear what statistical methods were used. Logistic 
regression and analysis of covariance are mentioned in methods, 
but it seems to me the response variable should be “change”, so it is 
difficult to understand how logistic regression was used. 

 

REVIEWER Yasutake Tomata 
Division of Epidemiology, Department of Health Informatics and 
Public Health, Tohoku University School of Public Health, Graduate 
School of Medicine, Sendai, Japan. 

REVIEW RETURNED 18-Feb-2016 

 

GENERAL COMMENTS Thank you for the opportunity to review your article titled, "Impact of 
the 2011 Japan earthquake and tsunami on cardiometabolic risk 
factors: a longitudinal survey in the general population". The study 
tried to suggest the mechanisms why cardiovascular disease event 
significantly increased after disaster. The concern of this study is a 
very important on public health and valuable data was used. 
However, several issues compromise quality of this manuscript.  
 
 
Major points  
1. In this manuscript, the hypothesis and the conclusion were 
exaggerated toward the study design and the result. If the authors 
really wanted to prove the cause that cardiovascular disease 
increased at disaster areas, the authors should test the contribution 
of trajectory of risk factors (such as weight gain) as the intermediate 
variable toward cardiovascular disease endpoint. Therefore, on this 
study design, the authors should describe the conclusion that 
relocation related to weight gain and decreasing HDL-C after 
disaster.  
 
2. In this study, mean weight change of +0.31 kg and mean waist 
circumference change of +0.58 cm in REL group was assumed as 
health problem on cardiovascular disease event even though almost 
clinical data did not significantly worsen. Almost readers will not 
understand that this weight gain have really contributed to 
cardiovascular disease event. Using binary outcome variable based 
on the clinical assumption like “weight gain>5%” may be better than 
mean of weight change. Please explain the simulation how 
cardiovascular disease event would increase based on data.  
 
3. This study defined the “unexpected residential relocation (REL)” 
from one question: “How many times did you change your house 
(including a shelter evacuation) after the disaster?”. But the authors 
should identify housing type where evacuees lived if the authors 
wanted to examine REL. If the authors would rely on this one 
question, it may be appropriate that just “relocation” was suggested 
as keyword, and the authors should discuss their interpretation from 
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this indirect marker.  
 
4. If any information about medical history or medication use 
(diabetes, dyslipidemia, hypertension) was available, it should be 
added.  
 
5. About a lifestyle, data only for Phase 1 were shown, but the 
difference of changing lifestyle from Phase 1 to Phase 2 between 
REL group and non REL group should be considered.  
 
6. Persons who had cardiovascular disease or higher risk for 
cardiovascular disease might not be included in this analysis by 
death or the going to hospital even if they participated in an 
investigation of Phase 1. Please consider this point.  
 
 
 
Minor points  
1. Because there are too many abbreviations, it is not easy to 
understand. The authors should not use abbreviations out of the 
common use as much as possible (common use means like “BMI”, 
“HDL-C”, and so on ).  
 
2. Please use “the Great East Japan Earthquake”, not “the 2011 
Japan earthquake and tsunami”.  
 
3. Title of this study “Impact of the 2011 Japan earthquake and 
tsunami on cardiometabolic risk factors” was exaggerated toward 
study design. For example, “Association between relocation and 
cardiometabolic risk factors after disaster: a longitudinal study after 
the 2011 Great East Japan Earthquake and tsunami” would be 
appropriate.  
 
4. Several words were wrong. For example, “Omuron” in line 127. 
Please check words in the manuscript.  

 

REVIEWER Anand Irimpen 
Tulane University Heart & Vascular Institute 

REVIEW RETURNED 09-Mar-2016 

 

GENERAL COMMENTS Very well presented. A novel method of tracking the stress level in a 
prospective manner in a disaster affected area with its own control. 
However, a large number of affected individuals did not participate 
and a significant number that participated initially did not follow up. 
Yet, this paper conveys a poignant message for disaster affected 
areas and its inhabitants.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1 
Major comments 
 
1) One main concern is that the analysis of change is only adjusted for age and sex. Actually, the 
authors show that there are significant differences at baseline between the two groups (relocation 
group has more economic deprivation and unemployment, lower level of physical activity and more 
smokers). Any of these factors could explain the changes in e.g. weight from one visit to the other. It 
could be the case that relocation did not play a role. An analysis using the change as the response 
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variable, including relocation as explanatory variable and adjusting for all the other potential risk 
factors should be conducted to discard the confounding effect of other variables. 
 
Our response:  
We conducted stepwise multiple linear regression analysis with adjustment for potential risk factors. 
We made 3 models by using the mean changes in body weight as the response variable and 
relocation (REL), sex, age, weight, SBP, smoking status, physical activity, psychological distress, 
unemployment and economic deprivation as explanatory variables which were selected by stepwise 
methods (new Table 3).  
The results showed that relocation was significantly related to the change in body weight in all models 
(p < 0.001). 
Table 3. Multiple linear regression analysis of variables for examining mean change in body weight 
between phase 1 and phase 2 (stepwise selection methods). 

 Model 1 Model 2 Model 3 

Variable β(SE) p β(SE) p β(SE) p 

REL vs non-REL (2012) 0.55 
(0.06) 

<0.0
01 

0.55 
(0.06) 

<0.00
1 

0.56 (0.06) <0.0
01 Sex -0.31 

(0.06) 
<0.0
01 

-0.22 
(0.07) 

0.001 -0.30 (0.06) <0.0
01 Age (2011) -0.01 

(0.00) 
0.031 Not 

included 
 Not 

included 
 

Body weight (2011) 
  

-0.01 
(0.00) 

0.038 Not 
included 

 

SBP (2011) 
  

-0.01 
(0.00) 

<0.00
1 

-0.01 (0.00) <0.0
01 Current smokers vs not current smokers 

(2011)   
  Not 

included 
 

Low physical activity vs normal physical 
activity (2011)   

  Not 
included 

 

Psychological distress vs no 
psychological distress (2011)   

  Not 
included 

 

Unemployment vs not unemployment 
(2011)   

  -0.17 (0.07) 0.023 

Economic deprivation vs usual (2011) 
  

  Not 
included 

 

Abbreviations: REL group, relocation group; non-REL group, non- relocation group; SBP, systolic blood 
pressure; SE, standard error. 
β: partial regression coefficients. 
P-values were calculated by multiple linear regression analysis. 

 
The findings suggest that relocation was significantly related to change in body weight after controlling 
possible confounding factors. 
 
We added text in Materials and Methods (Page 9, line 202 to line 205). 
    
 “In addition, to determine whether REL was an independent variable to predict changes in body 
weight, stepwise multiple linear regression analysis was used to adjust for potential risk factors (sex, 
age, weight, SBP, smoking status, physical activity, psychological distress, unemployment and 
economic deprivation)”. 
 
We added text and Table 3 in Results (Page 13, line 256 to line 259). 
 
“When multivariate regression analysis was performed to determine whether REL was an 
independent variable to predict changes in body weight between phases 1 and 2, this factor was the 
most powerful predictor for changes in body weight even after controlling several confounding factors 
(Table 3)”. 
 
 
 
 
 
 
2) Selection is another big concern. Those affected by relocation can be a special group in terms of 
other socioeconomic variables not measured in the study, and they may already be in a trajectory of 
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increasing weight because of those characteristics.  
 
Our response: 
We completely agree with the reviewer’s comments, as although we asked about unemployment and 
economic deprivation after the disaster, we did not ask about factors such as caloric intake, level of 
income, job status and educational level before the disaster. If subjects in the REL group had been in 
a lower level of socioeconomic state such as income or education before the disaster, the REL group 
might have already been in a trajectory of increasing body weight. Therefore, these concerns have 
been incorporated in the limitations section (Page 17, line 353 to line 362). 
 
“First, as the initial (phase 1) survey began several months after the disaster, atherosclerotic 
cardiovascular risk factors including life style and socioeconomic state before the prior disaster could 
not be determined. Therefore, it is possible these results were already be in a trajectory of worsening 
body weight gain, increased waist circumference and decreased HDLC levels. However, as shown in 
Table 1, there were close relationships between REL and several disaster-related unhealthy 
conditions including smoking, physical inactivity, psychological distress and socioeconomic 
deprivations. In view of these, we believe that REL in the present study might be a general marker of 
a cluster of disaster-related health strains, and might be associated with observed results”. 
 
3) Non-participation and loss of follow up is also important and should be better discussed. The 
participation rate (in phase 1) should be explicitly stated (it seems to be around 25%). This gives room 
to strong biases and it is difficult to predict the direction of the bias (e.g. among those without 
relocation, maybe the healthiest or the unhealthiest participated more). From phase 1 to phase 2, 
another 36% are lost. Since data from phase 1 is available for them, they should be compared to 
those that remained in the study, and the effect of excluding them should be discussed. This effect 
could even be modeled and corrected using for example inverse probability weighting. 
 
Our response: 
We added the participation rate (about 24%) explicitly in Materials and Methods (Page 5, line 109 to 
lone 111) according to the reviewer’s comments. 
    
“After this, a total of 10,558 residents attended the study site, and 10,196 participants (participation 
rate of about 24%) finally agreed to participate after giving written informed consent was given (Fig. 
2)”. 
As the reviewer suggested, one third of subjects who had attended the phase 1 survey did not attend 
the phase 2 survey (non-participants) in the present study. We compared several anthropometric 
measurements and clinical parameters between non-participants (n = 2,689) and participants (n = 
6,528) in the phase 1 survey (supplementary data, S1 Table). 
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S1 Table. Comparison of baseline characteristics in the phase 1 survey between the non-participants and participants. 
 
 
 Crude Adjusted 

 Non-participants (N=2689) Study participants 
(N=6528) 

p Non- participants (N=2689) Study participants 
(N=6528) 

p 

Demographic       

  Sex (Male) 43.6% 38.3% < 0.001    

  Age (yr) 57.1 ( 56.5 - 57.7 ) 62.3 ( 62.0 - 62.6 ) < 0.001    

Anthropometric data       

  Body weight (kg) 59.5 ( 59.1 - 60.0 ) 58.2 ( 58.0 - 58.5 ) < 0.001 59.7 ( 59.3 - 60.0 ) 59.9 ( 59.7 - 60.1 ) 0.286 

  Waist circumference 
(cm) 

82.9 ( 82.6 - 83.3 ) 83.0 ( 82.8 - 83.2 ) 0.658 83.4 ( 83.0 - 83.8 ) 83.3 ( 83.0 - 83.5 ) 0.577 

Clinical data 
      

   SBP (mmHg) 125.5 ( 124.8 - 126.2 ) 126.4 ( 126.0 - 126.9 ) 0.132 127.3 ( 126.6 - 127.9 ) 126.2 ( 125.8 - 126.7 ) 0.012 

   DBP (mmHg) 74.1 ( 73.7 - 74.6 ) 74.3 ( 74.0 - 74.5 ) 0.974 74.8 ( 74.4 - 75.2 ) 74.6 ( 74.3 - 74.8 ) 0.381 

   TC (mg/dl) 202.8 ( 201.3 - 204.2 ) 205.1 ( 204.3 - 206.0 ) 0.001 202.1 ( 200.8 - 203.5 ) 203.8 ( 202.9 - 204.6 ) 0.050 

   HDLC (mg/dl) 63.3 ( 62.7 - 64.0 ) 63.8 ( 63.4 - 64.2 ) 0.086 62.5 ( 61.8 - 63.1 ) 63.1 ( 62.7 - 63.5 ) 0.087 

   LDLC (mg/dl) 115.4 ( 114.2 - 116.6 ) 118.2 ( 117.4 - 118.9 ) < 0.001 115.4 ( 114.2 - 116.5 ) 117.1 ( 116.4 - 117.9 ) 0.013 

   non HDLC (mg/dl) 139.4 ( 137.9 - 140.9 ) 141.3 ( 140.4 - 142.2 ) 0.013 139.7 ( 138.3 - 141.1 ) 140.6 ( 139.7 - 141.6 ) 0.260 

   LH ratio 1.98 ( 1.95 - 2.01 ) 2.00 ( 1.98 - 2.02 ) 0.284 2.00 ( 1.97 - 2.03 ) 2.01 ( 1.99 - 2.03 ) 0.780 

   TG (mg/dl) 140.5 ( 136.7 - 144.3 ) 138.5 ( 136.4 - 140.6 ) 0.174 141.9 ( 138.5 - 145.4 ) 141.8 ( 139.6 - 144.1 ) 0.954 

   HbA1c (%) 5.66 ( 5.63 - 5.69 ) 5.68 ( 5.66 - 5.69 ) 0.173 5.70 ( 5.68 - 5.72 ) 5.67 ( 5.66 - 5.69 ) 0.074 

Life Style       

  Current smokers 23.8% 13.9% < 0.001 17.0% 13.0% < 0.001 

  Drinkers 36.7% 31.9% < 0.001 34.0% 34.0% 0.977 

  Low physical activity 64.3% 65.6% 0.237 65.0% 64.0% 0.840 

Mental health       

  Psychological distress 43.4% 41.9% 0.192 42.0% 41.0% 0.374 

  Sleep difficulty 32.2% 32.5% 0.732 31.0% 31.0% 0.840 

Socioeconomic status       

  Unemployment 20.1% 18.7% 0.119 18.0% 18.0% 0.900 
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  Economic deprivation 53.6% 50.5% 0.006 52.0% 52.0% 0.862 

Abbreviations: CI, confidence interval; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; HDLC, high-density lipoprotein cholesterol; LDLC, 
low-density lipoprotein cholesterol; nonHDLC, non-high-density lipoprotein cholesterol; LH ratio, LDL/HDL cholesterol ratio; TG, triglyceride; HbA1c, glycosylated 
haemoglobin 

In the crude analysis, categorical variables are shown as proportion (%) and continuous variables are shown as mean and 95% CI. 

In sex- and age- adjusted analysis, categorical variables are shown as adjusted proportion (%) and continuous variables are shown as adjusted mean and 95% CI. 

 
In sex/age-adjusted analysis, systemic blood pressure was significantly higher in the non-participants than in the participants (SBP, p < 0.012), and the 
adjusted proportion of subjects who were current smokers was higher in the non-participants than in the participants (17% versus 13%; p < 0.001). These 
results suggest that the non-participants were unhealthier due to smoking and higher blood pressure than the participants. 
Therefore, we suspected that the non-participants increased body weight and waist circumference easily and decreased HDLC due to their unfavorable life 
style. These interpretations may lead to underestimation in the present result. We added the following text in the limitations section according to the 
reviewer’s comments (Page 18, line 379 to line 387). 
 
“Finally, one fourth of the participants (approximately 26%) in the initial survey did not participate in the phase 2 survey. We therefore compared several 
anthropometric measurements and clinical parameters in the phase 1 survey between non-participants (n = 2,689) and participants (n = 6,528) 
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(supplementary data, S1 Table). In sex/age-adjusted analysis, systemic blood pressure was 
significantly higher in the non-participants than in the participants, and the adjusted proportion of 
current smokers was higher in the non- participants than in the participants. These results suggest 
that the non-participants may be unhealthier after the phase 1 study than the participants of the phase 
2 study. This bias may thus have led to an underestimation in our results”. 

 
We additionally analyzed the baseline characteristics in the REL group and non-REL group using 
inverse probability weighting (see below). 
The results showed that the REL group had significantly higher body weight, lower SBP, higher LDLC, 
higher percentage of current smokers, low physical activity, psychological distress, insomnia, 
unemployment, economic deprivation, diabetes mellitus, dyslipidaemia and hypertension. These 
results are comparable with results of our original sex/age-adjusted analysis.  
 
 
 
Comparison of baseline characteristic in the 2011 baseline survey (phase 1) using inverse propensity 
weighting between the REL and non-REL groups. 
 

 REL (N=3,160) non-REL (N= 3,368) p 

Anthropometric data    

  Body weight (kg) 59.9 ( 59.6 - 60.3 ) 59.3 ( 59.0 - 59.7 ) 0.016 

  Waist circumference (cm) 83.6 ( 83.3 - 84.0 ) 83.2 ( 82.9 - 83.5 ) 0.075 

Clinical data 
   

   SBP (mmHg) 126.5 ( 125.9 - 127.1 ) 127.7 ( 127.1 - 128.3 ) 0.006 

   DBP (mmHg) 74.6 ( 74.2 - 75.0 ) 75.0 ( 74.6 - 75.3 ) 0.149 

   TC (mg/dl) 204.0 ( 202.8 - 205.2 ) 202.6 ( 201.4 - 203.8 ) 0.115 

   HDLC (mg/dl) 62.7 ( 62.1 - 63.3 ) 62.8 ( 62.2 - 63.4 ) 0.837 

   LDLC (mg/dl) 117.6 ( 116.6 - 118.7 ) 116.0 ( 115.0 - 117.0 ) 0.031 

   non HDLC (mg/dl) 141.3 ( 140.0 - 142.5 ) 139.8 ( 138.6 - 141.1 ) 0.107 

   LH ratio 2.0 ( 2.0 - 2.1 ) 2.0 ( 2.0 - 2.0 ) 0.185 

   TG (mg/dl) 142.9 ( 139.7 - 146.1 ) 140.7 ( 137.4 - 144.0 ) 0.335 

   HbA1c (%) 5.70 ( 5.68 - 5.72 ) 5.69 ( 5.67 - 5.71 ) 0.489 

Creatinine (mg/dl) 0.73 ( 0.73 - 0.74 ) 0.74 ( 0.72 - 0.76 ) 0.475 

Life Style    

  Current smokers 14.0% 12.0% 0.029 

  Drinkers 34.0% 33.0% 0.452 

  Low physical activity 69.0% 61.0% < 0.001 

Mental health    

  Psychological distress 46.0% 36.0% < 0.001 

  Sleep difficulty 36.0% 25.0% < 0.001 

Socioeconomic status    

  Unemployment 22.0% 14.0% < 0.001 

  Economic deprivation 58.0% 44.0% < 0.001 

Abbreviations: CI, confidence interval; REL group, relocation group; non REL group, non-relocation group; 
SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; HDLC, high-density 
lipoprotein cholesterol; LDLC, low-density lipoprotein cholesterol; nonHDLC, non-high-density lipoprotein 
cholesterol; LH ratio, LDL/HDL cholesterol ratio; TG, triglyceride; HbA1c, glycosylated haemoglobin 
In adjusted analysis by sex- and age-using inverse propensity weighting, categorical variables are shown 
as adjusted proportion (%) and continuous variables are shown as adjusted mean and 95% CI. 

 
4) In the Discussion there is some speculation on the effects in change of psychological distress, 

 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-2016-011291 on 12 M

ay 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


socioeconomic status, smoking and physical inactivity. As these variables are measured, one could 
actually see what is the influence of these variables in the change (e.g. by replacing the REL variable 
by psychological distress). 
 
Our response: 
When the independent variables were changed from REL to physiological distress or physical 
inactivity in multivariate models to predict body weight change (models 1 and 2 as shown revised 
Table 3), there was no significant correlation between body weight change and physiological distress 
or physical inactivity (Data not shown). Therefore, we believe that REL in the present study might be a 
strong and general marker of a cluster of disaster-related health strains beyond each particular factor 
(physiological distress or physical inactivity).    
 
5) It is not clear what statistical methods were used. Logistic regression and analysis of covariance 
are mentioned in methods, but it seems to me the response variable should be “change”, so it is 
difficult to understand how logistic regression was used. 
 
Our response: 
In present study, we used analysis of covariance to compare the changes in response variables 
between the two groups (REL versus non-REL). In the sex- and age-adjusted analysis, categorical 
variables are shown as adjusted proportion (%) and continuous variables are shown as adjusted 
mean and 95% CI. Logistic regression was used in the sex- and age-adjusted analysis for categorical 
variables to compare the baseline characteristics in 2011 between the two groups. 
 
In accordance with reviewer #1’s comment, we added statistical methods in Materials and methods 
(Page 8, line 192 to page 9, line 202). 

 
“Categorical variables are shown as proportion (%) and continuous variables were shown as mean 
and 95% confidence interval (CI). In sex- and age-adjusted analysis, the differences were tested by 
logistic regression analysis for categorical variables and by analysis of covariance for continuous 
variables. Categorical variables were shown as proportion (%) and continuous variables were shown 
as mean and 95% CI. The changes in anthropometric and clinical characteristics between the two 
phases were calculated by subtracting variables in phase 1 from variables in phase 2. In crude 
analysis, mean changes in several variables were compared between the REL group and non-REL 
group by using Student’s t-test. In sex- and age-adjusted analysis, adjusted mean changes were 
compared between the REL group and non-REL group by using analysis of covariance and were 

shown as adjusted mean  standard error (SE)”. 
 
 
 
Reviewer: 2 
Major points 
1. In this manuscript, the hypothesis and the conclusion were exaggerated toward the study design 
and the result. If the authors really wanted to prove the cause that cardiovascular disease increased 
at disaster areas, the authors should test the contribution of trajectory of risk factors (such as weight 
gain) as the intermediate variable toward cardiovascular disease endpoint. Therefore, on this study 
design, the authors should describe the conclusion that relocation related to weight gain and 
decreasing HDL-C after disaster. 
 
Our response:  
We agree completely with comments, and revised the following sentence in conclusion according to 
Reviewer #2’s comments (Page 19, line 391 to line 392). 
 
“During the convalescent phase more than one year after the disaster, we found that REL was related 
to weight gain and decreasing HDLC after the disaster”. 
 
 
2. In this study, mean weight change of +0.31 kg and mean waist circumference change of +0.58 cm 
in REL group was assumed as health problem on cardiovascular disease event even though almost 
clinical data did not significantly worsen. Almost readers will not understand that this weight gain have 
really contributed to cardiovascular disease event. Using binary outcome variable based on the 
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clinical assumption like “weight gain>5%” may be better than mean of weight change. Please explain 
the simulation how cardiovascular disease event would increase based on data. 
 
Our response:  
Additionally, we analyzed binary outcome variables in body weight gain (see the Table below). We 
classified participants with weight gain > 5% from phase 1 to phase 2 as weight gain and participants 
with weight gain < 5% from phase 1 to phase 2 as no weight gain. In logistic regression analysis, 
binary outcome variable in body weight gain (> 5%) was used as the response variable, and sex, 
body weight, age, SBP, TC, HDLC, HbA1c, smoking status, physical activity, psychological distress, 
unemployment and economic deprivation were used as explanatory variables. The results showed 
that the odds ratios in REL for weight gain was 1.94 [95% confidence interval (CI), 1.62 - 2.31] (p 
<0.001).  
Previous studies showed that excess body weight gain was associated with an increase of 
cardiometabolic diseases. Our finding suggested that that relocation might be significantly related to 
excess body weight gain after adjusting possible factors.  

 
3. This study defined the “unexpected residential relocation (REL)” from one question: “How many 
times did you change your house (including a shelter evacuation) after the disaster?” But the authors 
should identify housing type where evacuees lived if the authors wanted to examine REL. If the 
authors would rely on this one question, it may be appropriate that just “relocation” was suggested as 
keyword, and the authors should discuss their interpretation from this indirect marker. 
 
Our response:   
We determined relocations by relying on one question: “How many times did you change your house 
(including a shelter evacuation) after the disaster?” Therefore, it appeared that we just wrote 
relocation without saying unexpected residential relocation. We have deleted description of 
“unexpected residential relocation (REL)” and revised to “relocation”. We revised following text in 
objectives of Abstract according to reviewer’s comments (Page 2, lines 25 - 27). 

Logistic regression analysis of variables for odds ratio of weight gain >5% from phase 1 to phase 2. 
 

 Body weight gain > 5% (N= 606) 

Variable OR (95% CI) p 

REL vs non-REL (2012) 1.94 ( 1.62 - 2.31 ) < 0.001 

Sex (male) 0.84 ( 0.67 - 1.06 ) 0.150 

Age (2011) 0.99 ( 0.98 - 0.99 ) < 0.001 

Body weight (2011) 0.99 ( 0.98 - 1.00 ) 0.107 

SBP (2011) 1.00 ( 0.99 - 1.00 ) 0.097 

TC (2011) 1.00 ( 1.00 - 1.00 ) 0.621 

HDLC (2011) 1.00 ( 1.00 - 1.01 ) 0.678 

TG (2011) 1.00 ( 1.00 - 1.00 ) 0.002 

HbA1c (2011) 1.06 ( 0.92 - 1.23 ) 0.414 

Current smokers vs not current smokers (2011) 1.14 ( 0.88 - 1.48 ) 0.332 

Low physical activity vs normal physical activity (2011) 1.08 ( 0.90 - 1.30 ) 0.421 

Psychological distress vs no psychological distress (2011) 1.27 ( 1.06 - 1.51 ) 0.008 

Unemployment vs not unemployment (2011) 1.14 ( 0.92 - 1.41 ) 0.226 

Economic deprivation vs usual (2011) 0.95 ( 0.80 - 1.14 ) 0.606 

Abbreviations: CI, confidence interval; REL group, relocation group; non-REL group, non-relocation 
group; SBP, systolic blood pressure; TC, total cholesterol; HDLC, high-density lipoprotein cholesterol; 
HbA1c, glycosylated hemoglobin 

OR, Odds ratio, 95% CI, 95 confidence interval 

P values were calculated by logistic regression analysis. 
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“Objectives: The aim of this study is to determine changes in atherosclerotic cardiovascular risk 
factors with and without serious disaster-related mental and socioeconomic problems represented by 
relocation (REL)”. 
 
We revised the following text in objectives of Strengths and limitations of this study according to 
Reviewer #2’s comments (Page 3, lines 55 - 56). 

 
“4.Sex- and age-adjusted changes between the two phases were compared in subjects with 
relocation (n = 3,160) and those without relocation (n = 3,368)”. 
 
We revised the following text in Introduction according to the Reviewer #2’s comments (Page 4. lines 
93 - 96). 
     
“Therefore, the purpose of this study was to determine the longitudinal changes in several 
atherosclerotic cardiovascular risk factors after the disaster among community-dwelling adults with 
and without serious disaster-related mental and socioeconomic problems represented by relocation 
(REL)”. 
     
We will explain the interpretation about relocation in the present study. After the Great East Japan 
Earthquake, survivors who lost their homes due to the tsunami moved to evacuation centers or to 
family and friend’s houses several months after the disaster. Later, most of them moved to temporary 
housing. Those subjects had to move to different residences several times after the disaster 
(relocation group). 
On the other hand, survivors who did not lose their homes by the tsunami could continue with their 
usual life style in their house. Those subjects did not have any relocation during the immediate and 
recovery phases. Those subjects comprised the non-relocation group.  
 
We added the following text in in Materials and methods (Page 7, lines 159 to 162). 
     
“The REL group would be survivors who lost their homes due to the tsunami moved to evacuation 
centers or to family and friend’s houses several months after the disaster. Later, most of them moved 
to temporary housing”.  
 
4. If any information about medical history or medication use (diabetes, dyslipidemia, hypertension) 
was available, it should be added. 
 
Our response: 
We had asked about medical history in the self-reported questionnaires. We conducted additional 
analysis of medical history including diabetes mellitus, dyslipidemia and hypertension in baseline 
characteristics. However, we did not address medication use because we had no data in the present 
survey.  
 
Although proportions of subjects with diabetes mellitus, dyslipidemia and hypertension were not 
significantly different between the REL group and the non-REL group in crude analysis, adjusted 
proportions were higher in the REL group than in the non-REL group (diabetes mellitus, p = 0.008; 
dyslipidemia, p = 0.043; hypertension, p = 0.017). 
 
We revised original Table 1. We also edited the following sentence regarding Table 1 in Materials and 
methods (Page 8, line 185 to line 187). 

 
“We asked about medical history of diabetes mellitus, dyslipidemia and hypertension in the 
questionnaires, and the participants were categorized into two groups (yes or no) for diabetes 
mellitus, dyslipidemia, and hypertension”. 
 
We added the following text regarding Table 1 in Results (Page 10, line 237 to line 241). 
    
“Although proportions of subjects with medical histories of diabetes mellitus, dyslipidemia and 
hypertension were not significantly different between the REL group and non-REL group in crude 
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analysis, adjusted proportions were higher in the REL group than in the non-REL group (diabetes 
mellitus, p= 0.008; dyslipidemia, p=0.043; hypertension, p=0.017)”. 
 
Because medications are possible to relate with the response variables (changes in body weight and 
HDLC), we added this issue in the limitation (Page 18, line 366 to line 371). 

 
“Third, we were unable to adjust for use of medications, especially psychotropic and anti-
hyperlipidemic drugs, which have implications for cardiometabolic risk factors. In addition, caloric 
intake, level of income, job status and educational level of the participants before the disaster were 
not determined. We could not completely exclude the possibility that these unmeasured variables 
might cause a certain bias of the present results.” 
 
5. About a lifestyle, data only for Phase 1 were shown, but the difference of changing lifestyle from 
Phase 1 to Phase 2 between REL group and non REL group should be considered. 
 
Our response:  
Changes in several life style parameters in the REL and non-REL groups are shown below. In both 
groups, the percentages of smoker and drinker were not significantly different between 2011 and 
2012. The percentage of subjects with physical inactivity was improved in both groups. These results 
suggest that the trend of changes in life style between 2011 and 2012 might be similar for two groups. 
In view of these, “changes” in life styles (smoking, alcohol, physical activity) might not significantly 
bias the present results. 
 
Change in several life style parameters in the REL and non REL-groups. 
 

  REL   non-REL   

 
2011 2012 

 
2011 2012 

 

Smoker (%) 16 15 NS 12 12 NS 

Drinker (%) 33 33 NS 31 32 NS 

Inactivity (%) 70 33 p < 0.01 62 23 p < 0.01 

Abbreviations: REL group, relocation group; non-REL group, non-relocation group 

The differences were tested by a chi-squared test and variables are shown as proportion (%). 

 
6. Persons who had cardiovascular disease or higher risk for cardiovascular disease might not be 
included in this analysis by death or the going to hospital even if they participated in an investigation 
of Phase 1. Please consider this point. 
 
Our response:  
We agree with the reviewer’s comments. Thus, we have incorporated this concern as a limitation in 
the revised discussion (page18, line 379 to page 19, line 387). 
 
“Finally, one fourth of the participants (approximately 26%) in the initial survey did not participate in 
the phase 2 survey. We therefore compared several anthropometric measurements and clinical 
parameters in the phase 1 survey between non-participants (n = 2,689) and participants (n = 6,528) 
(supplementary data, S1 Table). In sex/age-adjusted analysis, systemic blood pressure was 
significantly higher in the non-participants than in the participants, and the adjusted proportion of 
current smokers was higher in the non-participants than in the participants. These results suggest that 
the non-participants may be unhealthier after the phase 1 study than the participants of the phase 2 
study. This bias may thus have led to an underestimation in our results”. 
 
Minor points 
1. Because there are too many abbreviations, it is not easy to understand. The authors should not use 
abbreviations out of the common use as much as possible (common use means like “BMI”, “HDL-C”, 
and so on ). 
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Our response: 
Accepting the reviewer’s comment, we revised abbreviations to original ones. 
 
2. Please use “the Great East Japan Earthquake”, not “the 2011 Japan earthquake and tsunami”. 
3. Title of this study “Impact of the 2011 Japan earthquake and tsunami on cardiometabolic risk 
factors” was exaggerated toward study design. For example, “Association between relocation and 
cardiometabolic risk factors after disaster: a longitudinal study after the 2011 Great East Japan 
Earthquake and tsunami” would be appropriate. 
 
Our response: 
Accepting the reviewer’s comment, we revised and the name of the disaster to the 2011 Great East 
Japan Earthquake and Tsunami. And we revised the title to “Association between relocation and 
changes in cardiometabolic risk factors: a longitudinal study in tsunami survivors of the 2011 Great 
East Japan Earthquake”. 
 
4. Several words were wrong. For example, “Omuron” in line 127. Please check words in the 
manuscript. 
 
Our response: 
We corrected wrong words in the original manuscript (Page 6, line 131). 
 
 
 
Reviewer: 3 
Very well presented. A novel method of tracking the stress level in a prospective manner in a disaster 
affected area with its own control. However, a large number of affected individuals did not participate 
and a significant number that participated initially did not follow up. Yet, this paper conveys a poignant 
message for disaster affected areas and its inhabitants. 
 
After sending out notifications to 42,831 residents in the study area, the final number of study 
participants was 10,196 (participation rate of about 24%). Those who did not come to our survey 
might have had serious diseases such as cardiovascular disease or high risk for cardiovascular 
disease or they might bave been busy mostly due to post disaster environmental change. On the 
other hand, those who took part in our survey tended to be conscious about their health. Our subjects 
may not be representative of the general population. We added the following sentences to the 
limitations (Page 18, line 374 to line 379). 
 
“Fifth, our subjects may not be representative of the general population because three fourths of the 
residents did not attend the initial survey in 2011. Those who did not participate in our survey might 
have serious diseases and be under medical care or they might have been busy mostly due to post 
disaster settings. On the other hand, those who took part in our survey tended to be conscious of their 
health”. 
 
One fourth of subjects who had attended the phase 1 survey did not attend in the phase 2 survey 
(non-participants) in the present study. Accordingly, we compared several anthropometric 
measurements and clinical parameters between non-participants (n = 2,689) and participants (n = 
6,528) in the phase 1 survey (supplementary data, S1 Table). 
In sex/age-adjusted analysis, we found that non-participants were unhealthier due to more smokers 
and higher SBP. We added the following text in limitations according to the reviewer’s comments 
(Page 18, line 379 to page 18, line 387). 

 
“Finally, one fourth of the participants (approximately 26%) in the initial survey did not participate in 
the phase 2 survey. We therefore compared several anthropometric measurements and clinical 
parameters in the phase 1 survey between non-participants (n = 2,689) and participants (n = 6,528) 
(supplementary data, S1 Table). In sex/age-adjusted analysis, systemic blood pressure was 
significantly higher in the non-participants than in the participants, and the adjusted proportion of 
current smokers was higher in the non-participants than in the participants. These results suggest that 
the non-participants may be unhealthier after the phase 1 study than the participants of the phase 2 
study. This bias may thus have led to an underestimation in our results”. 
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VERSION 2 – REVIEW 

REVIEWER Xavier Basagaña 
Centre for Research in Environmental Epidemiology (CREAL), Spain 

REVIEW RETURNED 13-Apr-2016 

 

GENERAL COMMENTS The authors successfully responded to my comments.  

 

REVIEWER Yasutake Tomata 
Division of Epidemiology, Department of Health Informatics and 
Public Health, Tohoku University School of Public Health, Graduate 
School of Medicine, Sendai, Japan. 

REVIEW RETURNED 13-Apr-2016 

 

GENERAL COMMENTS The authors have satisfactorily responded to my prior comments and 
concerns. One final comment: In Conclusions in Abstract, The 
phrase "This study suggests that a devastating tsunami causes a 
continuous deterioration in cardiometabolic risk factors possibly due 
to prolonged psychological distress and socioeconomic problems 
among survivors. " should be changed to another sentence, since 
the authors did not prove that the relocation cause the more serious 
problem about disaster-related psychological distress and 
socioeconomic status in this data. For example, "Relocation was 
related to weight gain and decreasing HDLC after the disaster. This 
result may indicate…" is better as conclusions, while "This result 
may indicate…" (potential mechanism) may be redundant. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1  

 

The authors successfully responded to my comments.  

 

Our response:  

We are most grateful to Reviewer #1’s comments for the helpful comments on the revised version of 

our manuscript.  

 

Reviewer: 2  

 

The authors have satisfactorily responded to my prior comments and concerns. One final comment: In 

Conclusions in Abstract, The phrase "This study suggests that a devastating tsunami causes a 

continuous deterioration in cardiometabolic risk factors possibly due to prolonged psychological 

distress and socioeconomic problems among survivors. " should be changed to another sentence, 

since the authors did not prove that the relocation cause the more serious problem about disaster-

related psychological distress and socioeconomic status in this data. For example, "Relocation was 

related to weight gain and decreasing HDLC after the disaster. This result may indicate…" is better as 

conclusions, while "This result may indicate…" (potential mechanism) may be redundant.  

 

Our response:  

We are most grateful to the Reviewer #2’s for the helpful comments on the revised version of our 
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manuscript. We have taken all of the comments into account and we submit a revised version of our 

paper.  

We agree with the reviewer comments. As this study has demonstrated that the relocation group had 

more serious mental and socioeconomic status than those of the non-relocation group (Table 1), we 

would like to change the conclusion as follows (Page 2, line 46 to lone 48).  

 

CONCLUSIONS: This study suggests that relocation after devastating tsunami was related to weight 

gain and decreasing HDLC among survivors, and this change was associated with prolonged 

psychological distress and socioeconomic problems after the disaster. 
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