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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 
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AUTHORS Ryu, Euijung; Wi, Chung-Il; Crow, Sheri; Armasu, Sebastian; 
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Williams, Arthur; Juhn, Young 

 

VERSION 1 - REVIEW 

REVIEWER Gwen Costa Jacobsohn 
University of Wisconsin-Madison, School of Medicine and Public 
Health  
Department of Family Medicine and Community Health  
USA 

REVIEW RETURNED 16-Mar-2016 

 

GENERAL COMMENTS I was excited to review this article because it makes an interesting 
and potentially useful contribution to the measurement of health 
disparities and our ability to reliably approximate SES in research 
overall. Your reasoning and your rationale for conducting this 
research are sound, and you make a clear case for how/why this 
new study builds upon previously conducted work. Upon reading 
through the full submission, however, I found that I had enough 
questions about what it was you actually did that I had to return to 
the original 2011 paper in order to find answers. I now feel I better 
understand your methods, analyses, and results, and can make 
some recommendations for areas on which you can improve for 
future re-submission.  
 
1. Abstract headings do not appear to be the same as those in the 
author instructions  
 
2. You state that the full description of the development and 
validation of the 4-item HOUSES is in the original article. However, 
there needs to be a little more detail provided in this manuscript in 
order for the reader to understand and interpret your results. [The 
instructions state that you may include “the original protocol for the 
study, where one exists, as a supplementary file.” That might be 
helpful.]  
a. Indicate that this was a phone survey. Was this survey only given 
to one parent? In the child’s primary household (if more than one)? If 
a multiple-parent household, was education level that of the highest 
or lowest-attaining parent?  
b. Variables: Please describe (as you did in the original article) you 
how operationally defined child obesity, low birth weight, and 
smoking exposure, and specifically state that these variables were 
dichotomized. It will be useful to know how the dichotomization was 
scored (e.g., 1 = XX, 0 = XX).  

 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-2016-011564 on 22 July 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/site/about/resources/checklist.pdf
http://bmjopen.bmj.com/


c. HOUSES: Can you explain your use of z-scores in a little more 
detail? It would at least be good to note that this method was tested 
and demonstrated to be a reliable indicator in the original validation 
article. It would also be helpful for you to state that a higher 4-item 
HOUSES score was previously shown to be related to a higher level 
of SES. Finally, in your results, can you please provide a range of 
HOUSES z-scores for the 2-item version (as you did in the original 
article)?  
 
3. Table 2 is very helpful and illustrates your points well. It would be 
nice to include a statement or a table footnote to indicate which of 
these are significant and at what level (if all are p<.05, please state 
that).  
 
4. You are well under the 4,000 word suggested maximum. Given 
that, I would really like to see you expand upon your statement that 
“the modified index performs similar [sic] to the original HOUSES 
index in inverse associations with health outcomes.” Can you 
summarize/describe the predictive patterns of the original HOUSES 
on the three outcome variables so that readers can compare to what 
is presented in Table 3 (and evaluate that statement for 
themselves)?  
 
5. Why does Table 3 have overall p values? That just raises 
questions about which of the quartiles are significantly different from 
the referent within each block. Can you provide an indicator of 
significance levels (e.g. asterisks) for each comparison instead?  
 
6. Parts of your discussion section can use some re-writing.  
a. Try to focus the language in this section on explaining what you 
found (in terms of reliability, use, and predictive ability of the 
modified HOUSES), rather that statements that sound like you are 
generating the hypotheses you have already tested (more suitable 
for an introduction).  
b. The second full paragraph is very difficult to comprehend.  
c. While you make some good points in your explanations in the 
third paragraph, you “postulate” about the correlations between each 
of the HOUSES components and the SES measures. You then 
present the correlations. Hence, not a postulation anymore.  
d. I was confused in the middle of the fourth paragraph… if numbers 
of bedrooms and bathrooms have a more limited variance (which I 
understand), why wouldn’t the 2-item index have a greater variance? 
If there is not a clear parsimonious way to explain your argument 
here, and since you state that this data is not shown, perhaps you 
should drop these statements.  
e. The last two paragraphs are much stronger than the preceding 
paragraphs, and really summarize your argument well.  
 
7. Finally, both of your figures are labeled “Figure 1”. Although on 
screen the colors representing different parts of your graph are 
different, if printed by the reader in black and white they are difficult 
to distinguish.  
 
Before resubmitting, I would highly recommend having at least two 
colleagues who are not authors on this publication read through it 
carefully for clarity, readability, small typos or missing words, and 
unnecessary repetition of information (e.g., which items are included 
in each version of HOUSES).  
 
I look forward to reading the next version of this manuscript! 
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REVIEWER Sujin Kim 
Harvard University 

REVIEW RETURNED 19-Mar-2016 

 

GENERAL COMMENTS The authors aimed to evaluate whether housing-related 
characteristics could be employed as a valid SES measure. This is 
an interesting manuscript proposing a SES measure that can be 
applied to studies using data without information on SES.  
 
 
I have following suggestions to further improve the quality and clarity 
of the manuscript and the message that it conveys.  
 
There are minor to major remarks:  
 
 
Although this study is based on previous studies of authors, it should 
be described how data were collected.  
 
Ethics agreement should be written down.  
 
 
It should be mentioned how the outcome measures were defined. 
e.g. cut-off point.  
 
 
Does Table 3 show unadjusted ORs or adjusted ORs? If they are 
adjusted ORs, a separate subtitle should be used.  
 
In Result, findings on low birth weight are not reported in the text.  
 
 
To show that the modified HOUSE index is a valid SES measure, 
the associations between the modified HOUSE index and health 
outcomes shown in Table 3 should be compared with results based 
on other SES index and also the original HOUSE index.  
 
 
I suggest adding some explanation on why HOUSE index did not 
have a significant association with low birth weight, which is also 
inconsistent with authors’ mention in Introduction (page 4 line 48) 
and Methods (page 6 lines 10-12). The explanation could also give 
helpful information to readers considering the use of HOUSE index.  
 
 
On page 11, lines 13-35, this paragraph looks to give a caution to 
readers rather than describe noteworthy findings. In addition, since 
the sentence of lines 24-28 explains why there were rarely 
differences between original one and modified one, it is not related 
to the overall message of the paragraph.  
 
 
This study examined the association between a modified HOUSE 
index and childhood obesity, low birth weight and smoking exposure. 
The title should reflect the subjects (and outcomes) of the present 
study.  
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On page 10, line 35, is bathroom a typo of bedroom?  
 
On page 12, line 17, could it be considered to separate strengths 
and limitations into two paragraphs.  
 
On page 14, line 5, a word was omitted.  
 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1  

1. Abstract headings do not appear to be the same as those in the author instructions.  

Response: Theses have been corrected. We apologize for these editorial errors.  

 

2. You state that the full description of the development and validation of the 4-item HOUSES is in the 

original article. However, there needs to be a little more detail provided in this manuscript in order for 

the reader to understand and interpret your results. [The instructions state that you may include “the 

original protocol for the study, where one exists, as a supplementary file.” That might be helpful.]  

Response: We have added the following information from the original study as follows; “For 

formulating HOUSES index, principal component factor analysis was performed using 7 housing-

related features obtained in the real property data, including (1) square footage of housing unit, (2) 

assess housing value, (3) number of bathrooms, (4) number of bedrooms, (5) ownership of housing 

unit, (6) residential status for whether a housing unit is in a residential zoning, and (7) lot size of 

housing unit in acre, and 6 neighborhood characteristics collected from census-tract level data, 

including (1) percent of people speaking English as a second language, (2) percent of foreign-born 

people, (3) percent of households headed by female, (4) percent of households that are non-family 

households, (5) percent of people with less than high-school education, and (6) percent of families 

with family income below poverty level. The original HOUSES index was calculated using four 

housing-related characteristics (assessed housing value, square footage, number of bedrooms, and 

number of bathrooms) included in the first factor accounting for the largest proportion of total 

variance. These four housing components were transformed to standardized z-scores, and then 

summed up to formulate the HOUSES index. In the original study, we demonstrated that a higher 4-

item HOUSES score was related to a higher level of SES using other SES measures and also 

inversely associated with outcome measures assessed among subjects from both counties. While the 

HOUSES index developed in Olmsted County, MN, and was validated in Jackson County, MO in the 

original study, this index was further validated to a different tax jurisdiction and real property data 

system in Sioux Falls, SD”  

 

3. Indicate that this was a phone survey. Was this survey only given to one parent? In the child’s 

primary household (if more than one)? If a multiple-parent household, was education level that of the 

highest or lowest-attaining parent?  

Response: We have added a brief description on how we conducted the original study (ie, telephone 

interview) and mentioned only one parent/guardian who was contacted by interviewer was given the 

survey as follows to obtain the highest educational level of either parents;  

“Data collection included sociodemographic characteristics and health-related information obtained 

through a telephone survey given to one parent or guardian who answered the phone.”  

“For comparison, additional SES measures were included in the survey questionnaire, to describe 

parental education level (i.e., the highest educational level of either parent), …”  

 

4. Variables: Please describe (as you did in the original article) you how operationally defined child 

obesity, low birth weight, and smoking exposure, and specifically state that these variables were 

dichotomized. It will be useful to know how the dichotomization was scored (e.g., 1 = XX, 0 = XX).  

Response: We have added additional detail to the methods; “In addition, logistic regression models 
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were used to assess the association of the modified HOUSES with risk for health-related outcomes 

(obesity [body mass index at or above the 95th percentile for children of the same age and gender; 

yes vs no], low birth weight [<2,500g at birth; yes vs no], and smoking exposure [tobacco smoking 

status of household member; yes vs no]), using Quartile 1 (Q1, the lowest HOUSES) as a reference 

category. We used the 2002 National Health Interview Survey (NHIS) questions to obtain these 

dependent variables (“What was child’s birth weight?” “How much does child weight now?” “How tall 

is child now?” and “Does anyone in the household use cigarettes, cigars, or pipe tobacco?”).”  

 

5. HOUSES: Can you explain your use of z-scores in a little more detail? It would at least be good to 

note that this method was tested and demonstrated to be a reliable indicator in the original validation 

article. It would also be helpful for you to state that a higher 4-item HOUSES score was previously 

shown to be related to a higher level of SES.  

Response: We have added additional details regarding z-scores and validation of the HOUSES index 

in the Methods section. Please see our response to reviewer 1’s comment #2 above.  

 

6. Finally, in your results, can you please provide a range of HOUSES z-scores for the 2-item version 

(as you did in the original article)?  

Response: We have added a range of HOUSES z-score for the 2-item version as follows; “The 

median HOUSES index was -0.44 (25th – 75th percentile: -1.11 to 0.91) in Olmsted County, MN, and 

-0.46 (-1.22 to -0.88) in Jackson County, MO.  

 

7. Table 2 is very helpful and illustrates your points well. It would be nice to include a statement or a 

table footnote to indicate which of these are significant and at what level (if all are p<.05, please state 

that).  

Response: We appreciate the Reviewer’s comments. We have added additional information in a 

footnote under the Table 2 as follows; “P-values comparing a correlation coefficient of each other SES 

measure with original HOUSES and that with modified HOUSES.”  

 

8. You are well under the 4,000 word suggested maximum. Given that, I would really like to see you 

expand upon your statement that “the modified index performs similar [sic] to the original HOUSES 

index in inverse associations with health outcomes.” Can you summarize/describe the predictive 

patterns of the original HOUSES on the three outcome variables so that readers can compare to what 

is presented in Table 3 (and evaluate that statement for themselves)?  

Response: We thank the reviewer’s suggestion. We have added a figure (Figure 2) to provide a visual 

comparison of the association between the original and modified HOUSES scores. This comparison is 

also described further in the Results section.  

 

9. Why does Table 3 have overall p values? That just raises questions about which of the quartiles 

are significantly different from the referent within each block. Can you provide an indicator of 

significance levels (e.g. asterisks) for each comparison instead?  

Response: Overall p-values presented in Table 3 are for the overall significance of HOUSES quartiles 

as a group (having 4 categories) for each outcome, to control for overall type I error. Per reviewer’s 

suggestion, we have added asterisks for post-hoc group comparison (* for p-values between 0.01 and 

0.05, and **: p-values less than 0.01).  

 

10. Parts of your discussion section can use some re-writing. Try to focus the language in this section 

on explaining what you found (in terms of reliability, use, and predictive ability of the modified 

HOUSES), rather that statements that sound like you are generating the hypotheses you have 

already tested (more suitable for an introduction).  

Response: We have revised the discussion section according to the reviewer’s comments.  

 

11. The second full paragraph is very difficult to comprehend.  
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Response: We have made extensive revisions to this section of the discussion. Specifically, we have 

now combined the first and second paragraphs after removing the majority of the second paragraph 

to improve readability.  

 

12. While you make some good points in your explanations in the third paragraph, you “postulate” 

about the correlations between each of the HOUSES components and the SES measures. You then 

present the correlations. Hence, not a postulation anymore.  

Response: We have corrected it.  

 

13. I was confused in the middle of the fourth paragraph… if numbers of bedrooms and bathrooms 

have a more limited variance (which I understand), why wouldn’t the 2-item index have a greater 

variance? If there is not a clear parsimonious way to explain your argument here, and since you state 

that this data is not shown, perhaps you should drop these statements.  

Response: We have corrected it.  

 

14. The last two paragraphs are much stronger than the preceding paragraphs, and really summarize 

your argument well.  

Response: We appreciate the Reviewer’s comments.  

 

15. Finally, both of your figures are labeled “Figure 1”. Although on screen the colors representing 

different parts of your graph are different, if printed by the reader in black and white they are difficult to 

distinguish.  

Response: We have revised it.  

 

16. Before resubmitting, I would highly recommend having at least two colleagues who are not 

authors on this publication read through it carefully for clarity, readability, small typos or missing 

words, and unnecessary repetition of information (e.g., which items are included in each version of 

HOUSES).  

Response: We have followed the reviewer’s suggestion.  

 

Reviewer: 2  

1. Although this study is based on previous studies of authors, it should be described how data were 

collected.  

Response: Please see our responses to the Reviewer 1’s comments # 2 and 3.  

 

2. Ethics agreement should be written down.  

Response: Please see our response to the Editorial request # 2 above.  

 

3. It should be mentioned how the outcome measures were defined. e.g. cut-off point.  

Response: Please see our response to the Reviewer 1’s comment # 4 above.  

 

4. Does Table 3 show unadjusted ORs or adjusted ORs? If they are adjusted ORs, a separate subtitle 

should be used.  

Response: Table 3 showed unadjusted ORs. We clarified this in the Table title.  

 

5. In Result, findings on low birth weight are not reported in the text.  

Response: We have corrected it.  

 

6. To show that the modified HOUSE index is a valid SES measure, the associations between the 

modified HOUSE index and health outcomes shown in Table 3 should be compared with results 

based on other SES index and also the original HOUSE index.  

Response: Validity of the original HOUSES (including the comparison with other SES indices) has 
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been established in the original HOUSES paper and several follow-up papers. The main focus on this 

manuscript was to compare the performance of the modified HOUSES index compared to that of the 

validated original HOUSES. In order to show the comparability of two HOUSES indices (also 

providing the validity of the modified HOUSES), we have added a figure (Figure 2) presenting the 

association results of these two measures for the health outcomes.  

 

7. I suggest adding some explanation on why HOUSE index did not have a significant association 

with low birth weight, which is also inconsistent with authors’ mention in Introduction (page 4 line 48) 

and Methods (page 6 lines 10-12). The explanation could also give helpful information to readers 

considering the use of HOUSE index.  

Response: We appreciate the Reviewer’s careful comment. We have added the result on the 

association with low birth weight with modified HOUSES along with possible explanation as follows; 

“As mentioned in the original paper describing the HOUSES index, the insignificant association in 

Olmsted County might be potentially due to 1) a low incidence of low birth weight in Olmsted County, 

2) a low incidence of low birth weight among the low-income population in Olmsted County such as 

Somali immigrants in the county, and 3) a high incidence of multiple gestations (associated with low 

birth weight) from in-vitro fertilization among a relatively higher SES group”.  

 

8. On page 11, lines 13-35, this paragraph looks to give a caution to readers rather than describe 

noteworthy findings. In addition, since the sentence of lines 24-28 explains why there were rarely 

differences between original one and modified one, it is not related to the overall message of the 

paragraph.  

Response: We have corrected it.  

 

9. This study examined the association between a modified HOUSE index and childhood obesity, low 

birth weight and smoking exposure. The title should reflect the subjects (and outcomes) of the present 

study.  

Response: We have corrected the title as above (see the response to the Editorial Requests for 

author # 1).  

 

10. On page 10, line 35, is bathroom a typo of bedroom?  

Response: We have corrected it. We apologize for our editorial errors.  

 

11. On page 12, line 17, could it be considered to separate strengths and limitations into two 

paragraphs.  

Response: We have separated strengths and limitations as suggested.  

 

12. On page 14, line 5, a word was omitted.  

Response: We have added a word “square footage”. We apologize for our editorial errors. 

VERSION 2 – REVIEW 

REVIEWER Gwen Costa Jacobsohn 
University of Wisconsin-Madison, School of Medicine and Public 
Health, Dept. of Family Medicine and Community Health 

REVIEW RETURNED 12-May-2016 

 

GENERAL COMMENTS On the whole, the revised version of this manuscript is MUCH 
improved over the original submission. The introduction and 
methods sections in particular are more clear, straightforward, and 
present the appropriate level of detail needed to justify your 
arguments for why you did what you did, and how you did it. Thank 
you for attending to our comments.  
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Your results and discussion sections are also in better shape than 
the original version, but still require additional clarification and/or 
explanation before it can be fully acceptable (especially in your 
presentation and explanations of the correlations in Tables 2 and 3). 
Rather than try to spell each instance out in this comments section, I 
have made comments in your revised word document to point out 
specific problems. I also fixed many typos and grammatical errors 
throughout the document, giving suggestions of places where 
wording or sentence structure could be changed to avoid run-on (or 
overly-confusing) sentences. I hope you find this more helpful than a 
list of problem locations.  
 
Again, this was a much more enjoyable manuscript to read, and I 
think (once writing problems are addressed), will be even more 
useful to the journal's readership.  
 
The reviewer also provided a marked copy with additional 
comments. Please contact the publisher for full details. 

 

REVIEWER Sujin Kim 
Harvard School of Public Health, US 

REVIEW RETURNED 27-Apr-2016 

 

GENERAL COMMENTS I think that the authors have addressed all comments appropriately. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer #1  

1. Cite your original validation study here (Line 74).  

Response: We have cited our original HOUSES study.  

 

2. Are these two separate outcomes or the same (Line 82-83)?  

Response: We have clarified as follows; rheumatoid arthritis (RA), and post-RA mortality  

 

3. Much improved introduction! (Line 96)  

Response: We appreciate the reviewer’s comment.  

 

4. Keep an eye on the consistency of spacing around your symbols (Line 99).  

Response: We have corrected it. We apologize for our editorial errors.  

 

5. And what? I assume you mean the modified HOUSES. You need to finish the sentence (Line 150).  

Response: We have corrected it. We apologize for our editorial errors.  

 

6. I think some of the signs (directionalities) are incorrect here? How could the interquartile ranges for 

Olmsted both be positive, and both be negative for Jackson? Neither makes sense given the 

medians!!! (Line 169-170)  

Response: We have corrected it. We apologize for our editorial errors.  

 

7. What do you mean by this?(Line 181-182)  

Response: We corrected the sentence to make it clear as follows:  

Therefore, a modified HOUSES index was formulated by summing z-scores for assessed housing 

value and square footage once normalized for the remaining analysis.  
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8. This heading is way too long and confusing. (Line 184-185)  

Response: We have corrected the heading as follows: The modified HOUSES index for presenting 

SES status  

 

9. This is confusing and needs to be written more clearly. I’m especially confused about point #3. Isn’t 

the Q2-Q4 pattern for Olmstead county still in the predicted direction, just not statistically-significant 

when Q1 is used as the referent? Jackson county is the one where Q4 has a higher incidence of low 

birth weight than Q2 or Q3. How do you explain that?(Line 203-211)  

Response: We have clarified this as follows:  

We postulate that the lack of significant association in Olmsted County might be partly due to unique 

characteristics of the Olmsted County population, such as a relatively high prevalence of recent 

Somali immigrants with low SES. As mentioned in the original paper describing the HOUSES index, 

the incidence of low birth weight in the Somali population was lower than the US average. 1 In 

addition, a high incidence of multiple gestations (associated with low birth weight) from in-vitro 

fertilization participants among a relatively higher SES group in Olmsted County might also contribute 

to the results  

 

10. Seems like you are saying too much here! (Line 212-214)  

Response: We have revised the title as follows: Comparison of the correlation coefficients of two 

HOUSES indices with other SES measures  

 

11. I don’t think the way you did this works (and the label doesn’t make grammatical sense). Is this 

supposed to represent the p-value for the correlation between HOUSES and each SES measure for 

BOTH VERSIONS of HOUSES? How can their be one p-value for two separate correlations? Maybe 

you are better off just using indicators (asterisks) to point out the individual correlations which were 

significant (like you did in Table 3). That would make the similarities between original and modified 

even more clear to the reader (Footnote of the Table 2).  

Response: We have clarified the footnote as follows;  

Each p-value represents statistical significance for the difference between the two Spearman 

correlation coefficients (r1 and r2): (r1: the correlation coefficient between the original HOUSES index 

and each individual SES measure) and (r2: the correlation coefficient between the modified HOUSES 

index and each individual SES measure). Lack of statistical significant difference (p>0.05) means no 

difference between r1 and r2.  

 

12. Just say *p<0.05. **P<0.01 (Footnote of the Table 3)  

Response: We have corrected it.  

 

13. What do you mean by “degree”? Significance? Direction? Do you mean the associations were 

consistent with those of the original HOUSES??? Please clarify. (Line 226-232)  

Response: We have corrected the part of paragraph as follows:  

First, the modified HOUSES was strongly correlated with the original four component HOUSES 

(assessed housing value, square footage, number of bedrooms and bathrooms) index in both 

counties evaluated and the correlation coefficients between two HOUSES indices was similar in both 

counties (i.e., reliability across different geographic settings). Second, the correlation coefficients 

between the modified HOUSES index with other SES measures (e.g., parental education) were 

comparable to the original HOUSES index for both counties (i.e., validity). Third, the associations of 

this modified HOUSES index with health outcomes or related known risk factors linked to SES, such 

as smoking exposure, were consistent with those of the original HOUSES (i.e., predictability).  

 

14. Confusing. Please reword (Line 248-251)  

Response: We have removed this sentence to avoid confusion.  
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15. You need some kind of qualifier here to describe what KIND of SES-related data isn’t available.. 

some word like “accurate”, “complete”, “available”, “income-based”… whatever describes what you 

mean. (Line 255)  

Response: We have revised it.  

 

16. This is more a strength of the approach or the measure, not the study. Might want to differentiate 

(Line 268-269).  

Response: We have revised it as follows:  

Although it is not a strength of the current study, utilizing the modified HOUSES index minimizes effort 

for imputing missing information in the real property dataset.  

 

 

REFERENCE  
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VERSION 3 - REVIEW 

REVIEWER Gwen Costa Jacobsohn 
University of Wisconsin-Madison  
USA 

REVIEW RETURNED 14-Jun-2016 

 

GENERAL COMMENTS Thank you very much for attending to all of my suggestions and 
comments! I think this version of the paper is much more clear, both 
in terms of data presentation and readability. I think this will be of 
great use to health disparities and public health researchers. I look 
forward to seeing the final version in the journal.   
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