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Reviewer: 1

Comments to the Author
This is a review for the article “Occupational cold exposure is associated with neck pain, low back pain and lumbar radiculopathy”.
Environmental exposures seem a little different than the typical manuscript for the journal but overall could be a fit. The MSD perspective is within the scope of the journal.

RESPONSE: Thank you so much for your review! We do hope that thermal ergonomics can fit the scope of this journal.

The abstract should be structured into sections background, methods, results and conclusions.

RESPONSE: We sincerely apologize for any departure from the instructions for authors, and have made appropriate changes to the abstract (page 2).

Page 5, line 26-35. The aim of the paper is very clearly stated.

RESPONSE: Thank you!

Page 6, Methods
Was the questionnaire validated?

RESPONSE: This is a very important comment. Most of the questionnaire entailed previously validated questions, from the SUNDS- and VIBRISKS-studies. The cold exposure questions were new for this survey, and there are no previous robust scales to compare them with, which is discussed in the section Limits (page 16, paragraph 1). However, there is an ongoing research project aiming to validate these questions against personally worn temperature loggers (QUANTICOLD).

Consider adding the questionnaire to the manuscript as supplemental information.

RESPONSE: We feel that this is a great suggestion, and have now added the questionnaire as a supplement (Supplementary data 1).

How much time was allowed between sending out the questionnaire and receiving the questionnaire back for entry into the database. Was this 6 months, a year, 3 years? Did any follow-up letter go out to the masses asking them to complete the questionnaire?

RESPONSE: We gathered data for three months, from the 5th of February to the 5th of May of 2015. No reminders were sent out, due to economical constraints. We have now clarified this in the text (page 6, paragraph 1).

Were there any incentives for people to complete the questionnaire?

RESPONSE: No, there was no economical compensation or any other incentive. We have added a sentence to clarify this (page 6, paragraph 2).

Has the numerical rating scale for cold been validated?

RESPONSE: There is an ongoing research project (QUANTICOLD) aiming to validate the numerical rating scales against personally worn temperature loggers and the checklist from ISO 15743:2008, but unfortunately, this has not yet been completed. We have added text in the discussion about this limitation (page 16, paragraph 1).

Some sort of database must have been made please explain. How many researchers/students did data entry?

RESPONSE: All the responses to the paper survey were collected and scanned digitally, and the results were put into an Excel database by automated computer reading. Two administrators checked the results of the computer reading and performing the manual coding of occupation (specified in free-form text) into two-level ISCO code. The first author of this paper (AS) supported the administrators if they had any questions, and performed spot-checks. The Excel database was then imported into SPSS.

Page 9, line 24. For neck pain, there was borderline significance (OR 1.14;95% CI 0.99 – 1.31. Please indicate that this is not significant. The confidence interval crosses 1 therefore it is not significant.

RESPONSE: We fully agree with this comment and have clarified that the confidence interval was not significant (page 9, paragraph 2).

Table 2 vs Table 1. Age appears to be significant for neck, low back and radiculopathy as a continuous variable based on Table 2. It is not clear why the age categories in Table 1 are needed.

RESPONSE: Age is indeed significant as a continuous variable in Table 2, and we agree that age categories can be omitted in Table 1, especially since median age and interquartile range is presented in the text under the section Results. We have therefore removed the age categories from Table 1 (page 23).

Page 9, line 54 -60. … not significantly associated with neck pain among women (OR 1.16; 95% CI 0.91-1.37), but was significantly associated among men (OR 1.81; 95% CI 1.39-2.35). For low back pain both women (OR1.32; 95% CI 1.06-1.64) and men (OR 1.38; 95% CI 1.06-1.79) were significantly associated. Finally for lumbar radiculopathy neither were significantly associated.

RESPONSE: These language suggestions improve the readability of the text, and are very valuable for us, as since English in not our native tongue. We have made the suggested changes (page 9, paragraph 3).

Page 10. Why is the leisure time activity of NRS 8-10 compared to the occupational NRS 6-10 was the high group. Is there some explanation for the difference

RESPONSE: This is an interesting comment. We used a data-driven approach for categorization since there are no previously used categorization or biologically sound arguments for other cut-offs. Data was therefore divided into tertiles, and the categories for occupational and leisure-time exposure differed based on the distribution of the responses. This is explained in a revised part of the methods section (page 7, paragraph 1).

Discussion, page 11, Second paragraph last sentence seems incomplete. .. should not only be focused on traditionally male-dominated manual operations but also female dominated occupations.

RESPONSE: We fully agree and have adjusted the last sentence (page 11, paragraph 2).

Page 13, line 10. Research on the topic has … Page 12-13. Consider adding a table with all the literature citations and the OR, PR. It may make it easier for readers to see the point of just all the studies that show cold exposure and reports of MSDs.

RESPONSE: This is a very interesting suggestion, that we have discussed thoroughly in the research group. Since there is a large heterogeneity among studies, we feel that it is precarious to summarize previous results in this way. Also, since the scope of the study was not to conduct a literature review, we feel that such a table would take up unjustifiable space in the manuscript.

Page 15, limitations, line 43, Also, a recent review … under the condition other that sources of sampling bias are limited .. This is a confusing sentence please clarify.

RESPONSE: We completely agree, and have rephrased this section in order to clarify the argument (page 15, paragraph 3).

Thank you for the opportunity to review this work is very interesting and has an enlightening perspective.

RESPONSE: We are very indebted to you for making such a great effort in this thorough review, which we believe has improved our manuscript substantially!

Reviewer: 2

Comments to the Author
The authors aimed to investigate the statistical association between occupational ambient cold exposure and neck pain, low back pain and lumbar radiculopathy among subjects of working age, living in northern Sweden. They further aimed to investigate any presence of an exposure-response pattern, gender differences, and effects of leisure-time ambient cold exposure.

The authors should be congratulated on this piece of work as the manuscript is clearly written and explained, and addresses an important aspect in the quest to gain more insight and understanding on the complex nature of musculoskeletal disorders.

The introduction section clearly outlines why these aims are required, and set the context/background very well. The methods are well explained and thoroughly examined. Finally, the discussion is informative and well-rounded although could have additional critique. Suggestions to improve the manuscript are described below.

RESPONSE: Thank you for your kind review!

Introduction:
It could be interesting if you could reflect more on the level of cold exposure. Although cold exposure is often defined as an ambient temperature below 10 C, it is reason to believe that cold exposure in northern Sweden can be much more severe. This could make the manuscript even more relevant for the Scandinavian practitioners.

RESPONSE: We agree that this could be more clearly emphasized, and have added text on this matter (page 11, paragraph 2).

Method:
Only one small comment, please explain why you have different ranges for "high ambient cold exposure" for leisure time (NRS 8-10) and occupational (NRS 6-10)?

RESPONSE: This is a very relevant question. The categorization into tertiles was data-driven, based on the distribution of the responses from the study participants. We opted for this approach since there are no previously used categories, or biologically sound arguments for other cut-offs. Since the distribution of responses to numerical rating scales for occupational and leisure-time exposure differed, so did the categorization into tertiles. This is clarified in a revised part of the methods section (page 7, paragraph 1).

Results:
Well presented

RESPONSE: Thank you!

Discussion:
Well written, but as mentioned earlier it would be interesting if the authors would have discussed and reflected on the level of cold stress. Well done, this will be an important contribution to the understanding of cold and MSD.

RESPONSE: We fully agree and have added text on this matter in the discussion (page 11, paragraph 2).
