SOEM Appendix 3. Technical Documentation

In Part 1 of this Appendix, we provide a detailed description of methods used to develop measures of potential exposure to SARS-CoV-2 based on each of the three risk factors - Public Facing work, Working Indoors and working in Close Proximity. Part 2 describes our approach to assigning exposure levels when converting 8- to 6-digit SOC and when cross-walking findings based 6-digit SOC to findings presented by 4-digit COC.  Part 3 includes a description of our approach for assigning exposure levels for the 45 SOC codes for non-health care occupations (19 COC codes) for which O*NET does not collect data. The exposure levels for missing SOC and COC codes are included in a separate table (Table 5) of the SOEM (May 2021).  Univariate descriptors of the O*NET standardized scores for the O*NET questions used in this work together with correlations between the scores on questions are included in Part 4.  

Part 1.  Developing a measure of potential exposure based on each of the three risk factors

a. Public Facing Work

Our aim was to create a measure of “public facing work” that classifies non-HC occupations as to whether or not the occupation routinely involves close face-to face (in person) interaction with the public.  This measure was initially developed for purposes of applying the CSTE recommended surveillance case definition for work-related COVID-19, which calls for classifying cases of COVID-19 among workers into one of three worker groups: healthcare workers; public facing workers and other workers.[endnoteRef:1] (A more extensive documentation of these methods is available at: Occupational Health Subcommittee Epidemiological Classification of COVID-19 Work-Relatedness and Documentation of Public-Facing Occupations.)   O*NET file 24.3 was used for this work. [1:  CSTE. Interim-20-ID-02 Committee: Infectious Disease Title: Update to the standardized surveillance case definition and national notification for 2019 novel coronavirus disease (COVID-19) https://cdn.ymaws.com/www.cste.org/resource/resmgr/ps/positionstatement2020/Interim-20-ID-02_COVID-19.pdf.
] 


O*NET questions and initial classifications based on O*NET scores. Three O*NET questions were used in designating non-HC occupations as public facing occupations (Table A.3.1). Univariate descriptors of the O*NET standardized scores for the three questions used and correlations between scores are included in Part 3 of this appendix.



Based on the review of the distributions of and correlations between scores, we sorted the 862 non-HC O*NET 8-digit SOC occupations into three initial groups, giving most weight to the question about working directly with the Public (Public Score), followed by the question about dealing with external customers (Customer Score) and then the question about working in close proximity to others (O*NET Proximity Score.) 

    Public facing: Public Score of 75 or greater regardless of Customer or Proximity Scores. (Working with
                             the public is very important to extremely important.)

Not public facing: 
· Public Score of less than 50 regardless of Customer or Proximity Scores. (Working with the public is less than important to not important.)  
· Public Score of 50-74 AND Customer AND Proximity Scores less than 75. (Working with the public is important to very important and working with customers is less than very important and proximity is more than arm’s length.) 

Uncertain:   
· Public Score of 50-74  AND: 
· Customer Score equal to or greater than 75 regardless of Proximity Score. (Working with the public is between important and very important and working with customers is very important) OR
· Customer Score equal to or greater than 50 AND Proximity Score equal to or greater than 75. (Working with the public is between important and very important and working with customers is between important and very important and proximity is arm’s length or less.)

Manual review and final assignment of exposure levels. Manual review of the scores was carried out by a team of three occupational epidemiologists based on O*NET descriptions of job tasks and their own understanding of occupational characteristics. This review identified several systematic patterns in the scores that appeared to lead to misclassification of exposure, and developed decision rules to modify the O*NET based exposure levels for these occupations.  For example, in many educational and library occupations that involve work with students many respondents did not appear to consider students as “the public “or “customers” (i.e., they scored low on these questions). Likewise, many in social service occupations who work with clients did not give high importance to working with either “the public” or “customers.” In turn, as reasonably expected given the wording of the Public question, many performers and artists (SOC 27) gave high importance to working with the public because they were in a radio or TV studio or on a stage.  They may have had a high Close Proximity score, which more likely reflected proximity to other co-workers rather than the public.  

The team conducted a focused review of all occupations with scores placing them in the Uncertain category. Occupations for which the team could not reach consensus on whether occupation was public facing were brought to the larger CSTE working group. Based on the group’s input, we adopted a conservative decision rule to place occupations that remain unresolved after review into the “Not public facing”[footnoteRef:1] category. Manual review also identified several occupations with low O*NET scores on the importance of working with the public where the team felt the scores did not represent the potential for interfacing with the public for present purposes and designated these occupations as public facing. Key examples include couriers and messengers (SOC 43-5021) and manicurists and pedicurists (SOC 39-5092), both of which had Public Scores less than 50. We made decisions to reassign several of these occupations as public facing and refer to these as exceptions.  [1:  The “not public facing” category is referred to as “other” Worker Group in the CSTE document on public facing work available on the CSTE website: Occupational Health Subcommittee Epidemiological Classification of COVID-19 Work-Relatedness and Documentation of Public-Facing Occupations.i] 

 
The following decision rules were applied in making the final assignments. 
· Students/clients were considered as public and all occupations in SOC 25: Educational instruction and library occupations (N= 61) and all occupations in SOC 21: Community and Social Service Occupations as Public Facing (N=15) were designated as public facing. 
· All occupations in SOC 27: Arts, Design, Entertainment, Sports and Media were moved to the “not public facing”1 occupation group, reasoning that although they may work in public spaces, they do not usually have direct face-to-face contact in close proximity to the public (N= 43). 
· Occupations defined as “helper” occupations were assigned the same public facing level (Yes/ No) as the occupations they helped. 
· Occupations with O*NET scores in the uncertain range were designated as “not public facing”1 if there was still uncertainty after manual review. 

Converting from 8 -to 6- digit SOC codes. We identified six 6-digit SOC codes where the component 8-digit SOC codes had different levels of exposure and applied decision rules as described in Part 2 of this appendix. 

Cross-walking from 6 -digit SOC to 4-digit COC codes. We identified 22 4-digit COC codes where the component 8-digit SOC codes had different levels of exposure and applied the decision rules as described in Part 2 of this appendix.  

Results 
[bookmark: _MON_1673547512]The final summary distributions of 6-digit SOC codes and 4-digit COC codes by Public Facing work are presented in Table A.3.2. (See findings based on COC in Appendix 2.)  




See Appendix 4 for Public Facing Master File with O*NET scores for all 3 questions, exposure level designations, and documentation of exceptions. 

b.  Working Indoors

O*NET questions and review of O*NET scores. We identified five O*NET questions related to indoor and outdoor work (Table A.3.3). As shown, there were two specific questions for indoor work and two for outdoor work.  In looking at the two O*NET questions regarding indoor work, we found that a summary score for indoor work could be low even when workers in an occupation worked full time indoors if their time was split between working part time in environmentally and not environmentally controlled environments (e.g., Chefs and Head Cooks).  To further examine this phenomenon and to determine a level of exposure based on indoor work, it was necessary therefore to examine the scores on the indoor questions in conjunction with the scores on outdoor questions for a given occupation. For instance, an occupation that involves primarily working indoors would be one where workers report routinely working indoors and rarely or never working outdoors.  We also included a question on working in an enclosed vehicle or equipment which we considered as indoor work.  Univariate descriptors for the O*NET Standardized Scores for the five indoor/outdoor questions used are included in Part 3 of this appendix. O*NET file 25.0[footnoteRef:2]was used for this work. [2:  O*NET file 25.0 became available in August 2020 after work to designate occupations as public facing using O*NET file 24.3 was carried out.  The only differences between O*NET Files 24.3 and 25.0 was updated information in the 25.0 file for about 100 occupations.( See Appendix 4. Content Updates Since Release 4.0 - O*NET 25.0 Data Dictionary at O*NET Resource Center (onetcenter.org)
 
] 







Based on the ranges of O*NET scores for the five indoor/outdoor questions, we first sorted the 862 O*NET non-health care occupations into the following initial groups: 

·       High Indoor = Score of 75 or higher on any Indoor question 
·       Mid Indoor= Score of 50-74 on any Indoor question AND no High Indoor Scores 
·       Low Indoor = Score less than 50 on all three Indoor questions
 ·      High Outdoor = Score of 75 or higher on either Outdoor question
·       Mid Outdoor = Score of 50-74 on either Outdoor question AND no High Outdoor Scores 
·       Low Outdoor = Score less than 50 on both Outdoor questions

Manual review and final assignment of exposure level based on working indoors. We developed a 4-level ordinal measure for working indoors. We first sorted occupations into four levels of risk based on combinations of O*NET score-based groupings. After manual review and applying the decision rules noted below, we arrived at final classification of the occupations by exposure level: 

4.	Primarily Indoors: Occupation requires working primarily indoors. 
	High Indoor/Low Outdoor, Mid Indoor/Low Outdoor)
3.	Mixed – Often Indoors: Occupation often requires both indoor and outdoor activity. (High Indoor/High Outdoor, High Indoor/Mid Outdoor)
2.	Mixed – Often Outdoors: Occupation requires outdoor more often than indoor (Mid Indoor /Mid Outdoor, Low Indoor/Low Outdoor, Low Indoor/Mid Outdoor)
1. Primarily Outdoors: Occupation requires primarily outdoor activity. 
(Mid Indoor/High Outdoor, Low Indoor/High Outdoor)

The following decision rules were applied in making these final assignments. 
· For Level 3 - High Indoor/High Outdoor occupations - where the Work in an Enclosed Vehicle was the only O*NET Indoor indicator with a High score, these occupations were moved from level 3 to level 2 (i.e. closer to outdoor) (N=55).
a. Exception: Taxi drivers and chauffeurs were left coded as 3 based on job description (and bus drivers are 3). 
· Upon manual review, some occupations were reclassified based on expert knowledge of job characteristics and/or review of job description in O*NET (N=30).
· Occupations defined as “helper” occupations were assigned the same Working Indoor exposure level (Yes/ No) as the occupations they helped. (N=3).  If the helper was a helper for multiple occupations with different levels of exposure, the helper was not recoded.  

Converting from 8 -to 6- digit SOC codes. We identified 16 6-digit SOC codes where the component 8-digit SOC codes had different levels of exposure and applied decision rules as described in Part 2 of this appendix. 

Cross-walking from 6 -digit SOC to 4-digit COC codes. We identified 45 4-digit COC codes where the component 8-digit SOC codes had different levels of exposure and applied the decision rules as described in Part 2 of this appendix. 

Results 
The final summary distribution of 6-digit SOC codes and the U.S. workforce by Working Indoors exposure levels are presented in Table A.3.4. (See findings based on COC in Appendix 2.) 




See Appendix 4 for Working Indoors Master File with O*NET scores for all five questions, exposure level designations and documentation of exceptions.

C.  Close Proximity

O*NET questions and review of O*NET scores. We identified three O*NET questions related to working in close physical proximity to others, including the public or co-workers (Table A.3.5).  As shown, one question explicitly asks about working in close physical proximity to other people. For this question, the score of 50 roughly equates to a shared office, whereas the score of 75 equates to within arm’s length. For shared office space, the distance is not defined and interpretation of what this means may vary by survey respondent.  To garner more information from O*NET, we made the assumption that the likelihood of close interactions would increase if an occupation requires working with a group or team or frequent face-to-face interactions with others and considered responses to these two O*NET questions as well. Univariate descriptors of O*NET standardized scores for the three questions used and correlations between scores for these questions are included in Part 3 of this appendix. O*NET file 25.0, was used for this work.2 





We first developed a 4-level ordinal measure for working in close proximity using O*NET scores for the three questions, factoring the O*NET physical proximity score as the most important with the other scores as supporting likelihood of close proximity when the proximity score was neither clearly high nor clearly low. The selected cut point values are the 75th percentile values of the scores for each question.  These indicate that 25% of occupations had an O*NET proximity score of 68 or greater, a value that falls between shared office space and arm’s length distance and is closer to arm’s length distance.  With respect to teamwork, 25% of occupations had a teamwork score of 87 or greater, a value indicating that working with a team was mid-way between very important and extremely important. With respect to face-to face discussion, 25% of occupations had a score of 95 or greater, a value indicating that these discussions happen nearly every day. Another 50% had scores of 85 or greater indicating most occupations involve face-to-face discussions at least multiple times a week. 

Based on O*NET scores, we assigned a level of exposure or working in close proximity to the 862 O*NET non-HC occupations as follows:   

4. Very close:  O*NET Proximity score of 68 or greater regardless of teamwork or face-to-face discussions. (Nearly arm’s length distance or closer)

3. Close: O*NET Proximity score of 50-<68 and teamwork score of 87 or greater AND a face-to-face discussion score of 95 or greater.  (Between shared office space and nearly arm’s length distance and work involves both teamwork and face-to-face discussions)

2. Somewhat close: O*NET Proximity score of 50-<68 and either a teamwork score of 87 or greater OR  a face-to-face discussion score of 95 or greater (Between shared office space and nearly arm’s length distance and work involves either teamwork or face-to-face discussions.)

1. Not close: O*NET Proximity score of less than 50 regardless of teamwork or face-to-face discussion score OR O*NET Proximity score of 50-<68, teamwork score less than 87, AND face-to-face discussion score less than 95 (Works beyond shared office space or between shared office space and nearly arms distance but does not involve either teamwork or face-to-face discussion.)

Manual review and reassignment of exposure levels. Manual review of the O*NET proximity scores found a number of occupations with unexpectedly low scores, raising concern about relying on these scores alone to assess close proximity for purposes determining risk of exposure to SARS-CoV-2. To address this concern, a team of two occupational epidemiologists manually reviewed all occupations and made an independent assessment of the level of risk of working in close proximity. The independent assessment considered the following factors: whether an occupation is crew-based, involves shared spaces, the job activities, and the physical work environment. This list was in part informed by the emerging data and literature on COVID-19 among workers that has highlighted aspects of work such as shared rides and housing as well as the work tasks and processes involved.  This review was based on descriptions of job tasks in O*NET and the team members’ own understanding of occupational characteristics, at least one industrial hygienist (IH). We then asked four external experts in the field of IH to review the list of occupations for which O*NET-generated exposure level and our initial assessment differed by three levels (discordant pairs.) For that assessment, we asked them to consider the following questions and create dichotomous Yes-No responses to each question. The first three questions were intended to stimulate their thinking about physical proximity for each occupation.  We used their response to the final question to aid in determining an independently assigned exposure level for working in close proximity to a coworker or member of the public for each occupation. We encouraged reviewers to use the internet to find job duties but asked them to refrain from looking at the standardized O*NET scores as this may result in belief anchoring.

· On average, do you believe this occupation works as a crew daily? 
· On average, do you believe workers in this occupation share spaces daily? Shared spaces may include break rooms, locker rooms or employer-sponsored temporary housing.
· On average, do you think  that workers in this occupation, to accomplish this job,  require being within arm’s length of another individual (individual = any member of the public, coworker, etc.)?  Think about tasks or daily safety briefings (tailgates).  
· Lastly, based on your expertise and consideration of the three questions above,
does the occupation, on average, require being within close proximity to others?  

After IH review, we updated exposure levels, sent these for external review to another occupational epidemiologist then finalized the designated exposure levels. As shown in Figure A.1 this process resulted in our changing exposure level designations for 145 occupations. Of these, all but two were moved to higher rather than a lower level of exposure.


[image: ]

We ultimately created two measures for working in close proximity to others. The first is based solely on the O*NET scores and cut off points cited above.  This is referred to hereafter as Close Proximity Measure 1. The second measure, hereafter referred to as Close Proximity Measure 2, integrates the O*NET scores and expert input and applies the decision rules described below. Close Proximity Measure 2 can be considered a more liberal, i.e. more inclusive, measure of working in close proximity. 

The following decision rules were applied in making final Close Proximity 2 assignments. 
· The following jobs were classified, in general (with some exceptions), as working in very close proximity: 
· Jobs involving working in crews, such as kitchen staff, airline staff, select construction jobs, and janitorial and grounds keeping crews.  Many of these occupations work in areas or involve tasks that require teams of at least two people and may be difficult to physically distance.  
· Agricultural workers and food processing workers who may work in close proximity to pick, sort, and load produce.  
· Helpers and technician jobs: since the work requires working directly with another tradesperson or engineer, for example.  The main occupation for these helpers and technicians may have exposure levels that theoretically would differ because main occupations may work without helpers.  We did not find these exceptions in our final Close Proximity 2 designations. 
· Jobs involving work with children since maintaining ample distance may be more challenging. For example, most teachers working in post- secondary school were designated as “not close” since the students would understand the concept of personal space; whereas teachers in elementary school were designated as working in very close proximity.
· Managerial jobs requiring more in-person communication versus email or mobile phone communications. Judgments were made by assessing the nature of the work and types of workers, e.g. crew-based such as agricultural or food service.  In these cases, which involve workers who work with their hands, managers may be required to direct work onsite. 
· Jobs requiring work with large animals, pieces of machinery or vehicle service operations.
· Two construction occupations were considered somewhat less likely to work in close proximity than the O*NET scores suggested, based on expert input from an IH knowledgeable in construction occupations:
· Paving, Surfacing, and Tamping Equipment Operators (ONET SOC 47-2071.00)
· Operating Engineers and Other Construction Equipment Operators (ONET SOC 47-2073.00)

Converting from 8- to 6-digit COC codes. We identified 33 6-digit SOC codes where the component 8-digit SOC codes had different levels of risk and applied decision rules as described on in Part 2 of this appendix. 

Cross-walking from 6 -digit SOC to 4-digit COC codes. We identified 54 (Proximity Measure 1) and 57 (Proximity Measure 2) 4-digit COC codes where the component 8-digit SOC codes had different levels of exposure and applied the decision rules as described in Part 2 of this appendix.  

Results 
The final summary distribution of 6-digit SOC codes by the two measures for working in close proximity and workforce estimates are presented in Table 6. (See findings based on COC in Appendix 2.)




See Appendix 4 for Close Proximity Master File with O*NET scores for all 3 questions, exposure level designations, and documentation of exceptions. 

Part 2. Methods for converting findings: 8-digit to 6-digt SOC and 6-digit SOC to 4-digit COC 
 
Converting 8-digit to 6-digit SOC codes.  For each risk factor, we reviewed all 6-digit SOC made up of multiple 8–digit SOC to access consistency of level of exposure across the component occupations. Ideally the composite value would reflect the distribution of workers in the component occupations, but we did not have access to this information as employment statistics are not available at the 8-digit level.  We therefore chose the most common (mode) level of exposure among the component occupations and assigned it to the 6-digit SOC.  For example, if a 6-digit COC was made up of seven 8-digit SOC occupations, and 5 of these occupations were high exposure and 2 were low, we designated the 6-digit SOC as high exposure.  If the levels were evenly split across component occupations, we chose the median level and rounded to the nearest whole number. For example, if there were 2 component occupations and one was at high exposure (4) and one was at low exposure (1), the 6-digit SOC was assigned an exposure level of 3 (4+1/2) =2.5 rounded to 3).  

It should be noted there were 47 6-digit SOC missing in O*NET.  These included legislators and 46 SOC “all other” occupation titles, miscellaneous occupation code within broader 5-digit SOC categories, e.g. Assemblers and Fabricators, all other (SOC 51-2099), Cooks, all other (SOC 35-2019), and Transportation workers, all other (SOC 53-6099). 
 
Cross-walking SOC codes to COC codes.  Because COC codes are widely used to categorize occupations, we applied a cross-walk to convert all 6-digit SOC codes to 4-digit COC codes. We reviewed COC codes made up of multiple SOC codes to access consistency of exposure levels across the composite SOC.  When exposure levels were inconsistent, we computed a weighted average exposure level and rounded to the closest whole number, using employment data from the OES 2019 file as the weights.   The missing 47 6-digit SOC resulted in 20 missing COC in the final COC based findings. The missing 45 6-digit SOC for non-health care occupations (see below) resulted in 19 missing COC in the final COC based findings.

The work was carried out by several occupational epidemiologists, one also an industrial hygienist, on the CSTE OH Subcommittee Work Group on Essential Workers.  We worked in several teams with input from the larger work group and the assistance of a resident in occupational medicine. Additional expert input was obtained from several state governmental industrial hygienists and a private sector industrial hygienist with expertise in construction. 

Part 3. Approach to assigning exposure levels for non-healthcare occupations for which O*NET does not collect data

There were 47 6-digit SOC missing in O*NET.  These included legislators and 46 SOC “all other” occupation titles, miscellaneous or less specific occupation codes within broader SOC categories, e.g. Assemblers and Fabricators, all other (SOC 51-2099), Cooks, all other (SOC 35-2019), and Transportation workers, all other (SOC 53-6099). Two of these missing occupations were health care occupations and were not included in the SOEM. Together the 45 missing non-health care SOC accounted for less than 3% of the US non-health care workforce (OES 2019 estimates). These 45 non-health care SOC (2010) cross walked to 19 COC (2010) 

Anticipating that some COVID-19 cases may be coded to these less specific missing occupations, we assigned exposure levels to the 45 missing SOC and 19 missing COC codes based on exposure levels for related occupations within the broader categories.  For each missing occupation, we took the simple average of the exposure levels for the related occupations.  Exposure levels for the missing SOC and COC are included in a separate Tables 5a and 5b of the SOEM– Missing SOC and SOC (May 2021).  Information about which related occupations to include in computing these averages was obtained from NIOSH. (See Tables 5c and 5d of the SOEM.) 

It should be noted that the summary tables in this document presenting the distributions of occupations and workforce estimates by risk factor level do not include information on these 45 missing non-health care occupations.


Part 4. 	Univariate descriptors for the O*NET Standardized Scores and select correlations between 
the O*NET questions used in developing measures of exposures to SARS-CoV-2 based on three
              workplace risk factors

a. Public Facing Work

Data from O*NET file 24.3. See O*NET Questions for Public facing work Table A.3.1 above.

i. Distributions of occupations by O*NET scores (N=862) presented in the following order: public facing (Public), interactions with customers (Customer) and working physically close to others (Proximity O*NET version 24.3)

	
	Public 
	Customers
	Proximity O*NET Version 24.3

	Minimum
	   25.00
	   2.00
	   :  0.00 

	1st Quartile
	73.00
	43.00
	47.00 

	Median
	81.00
	59.00
	56.00 

	Mean
	78.83
	58.29
	 57.27 

	3rd Quartile
	87.00
	75.00
	67.75 

	Maximum
	100.00
	99.00
	100.00 

	
	
	
	




Distribution of O*NET Public Facing Scores  Distribution of O*NET Customer Scores  Distribution of O*NET Proximity Scores v24.3
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ii. Correlations between responses to three O*NET questions used: Public facing work 
 
	
	Public
	Customers
	Prox 

	Public
	1.0000000
	0.7411983
	0.2895707

	Customers
	0.7411983
	1.0000000
	0.2194873

	Proximity
	0.2895707
	0.2194873
	1.0000000




b.  Working Indoors


Data from O*NET file 25.0. See O*NET Questions for Working Indoors in Table A.3.3 above.

i. Distribution of occupations by O*NET scores (N=862) presented in the following order: indoor environmentally controlled (IndoorsEC), indoor not environmentally controlled (IndoorsNEC), enclosed vehicle (EnclosedVE), outdoor exposure (OutExposed), and outdoor with covering or roof (OutCovered)

	
	  IndoorsEC
	  IndoorsNEC
	  EnclosedVE
	  OutExposed
	  OutCovered

	Minimum
	 1.00  
	0.00  
	0.00  
	0.00  
	0.00  

	1st Quartile
	60.00  
	13.00  
	 9.00  
	 9.00  
	5.00  

	Median
	80.00  
	31.00  
	25.00  
	25.00  
	16.00  

	Mean
	 71.88  
	35.74  
	 33.33  
	 35.76  
	21.36  

	3rd Quartile
	91.00  
	56.00  
	53.00  
	62.00  
	33.00  

	Maximum
	100.00  
	99.00  
	100.00  
	100.00  
	79.00  


Distribution of O*NET Indoors EC Scores   Distribution of O*NET IndoorsNEC Scores Distribution of O*NET EnclosedVE Scores
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Distribution of OutExposed Scores         Distribution of OutCovered Scores
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c. Close Proximity

Data from O*NET file 25.0.  See O*NET Questions for Close Proximity Table A.3.5 above.

i.  Distributions of occupations by O*NET score (N=862) presented in the following order: working physically close to others (Proximity), having face to face discussions (Face) and the importance of teamwork (Team)

	
	Proximity
	Face
	Team

	Minimum
	 7.00
	 39.00
	25.00

	1st Quartile
	47.00
	85.00
	73.00

	Median
	56.00
	91.00
	81.00

	Mean
	 57.39
	 88.94
	 78.83

	3rd Quartile
	68.00
	95.00
	87.00

	Maximum
	100.00
	100.00
	100.00


Distribution of O*NET Proximity Scores         Distribution of O*NET Face Scores        Distribution of O*NET Team Scores            
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ii. Correlations between scores on O*NET questions 


	
	Proximity
	Face
	Team

	Proximity
	1.0000000
	0.1484378
	0.2784714

	Team
	0.1484378
	1.0000000
	0.5610787

	Face
	0.2784714
	0.5610787
	1.0000000
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		Table A.3.1.  O*NET questions used in classifying occupations as public facing   

		Work Activities  — Performing for or Working Directly with the Public 

		How important is performing for or working directly with the public to the performance of your current job?

		Response scale

		Not important				Somewhat important 						Important 						Very important						Extremely important				 

		0				25						50						75						100

		Limitation: Includes performing for the public 

		https://www.onetonline.org/find/descriptor/result/4.A.4.a.8

		Work Context  — Deals with Others - External Customers Indoors

		In your current job how important is it to work with external customers (as in retail sales) or the public in general (as in police work)? 

		Response scale

		Not important 				Somewhat important 						Important 						Very important						Extremely important

		0				25						50						75						100

		Limitation:  Does not specify face-to-face communication

		https://www.onetonline.org/find/descriptor/result/4.C.1.b.1.f

		Work Context — Physcial Proximity   

		How physically close are you to other people when you perform your job? 

		Response scale

		I don't work near other people                    (beyond 100 ft.) 				I work with others but not closely                                (e.g., private office)						 Slightly close                            (e.g., shared office)						Moderately close                    (at arm's length) 						Very close                                            (near touching)

		0				25						50						75						100

		Limitation: Does not distinguish between contact with the public and with co-workers

		  https://www.onetonline.org/find/descriptor/result/4.C.2.a.3?a=1







														 





https://www.onetonline.org/find/descriptor/result/4.A.4.a.8https://www.onetonline.org/find/descriptor/result/4.C.1.b.1.fhttps://www.onetonline.org/find/descriptor/result/4.C.2.a.3?a=1
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Table A.3.2. Distribution of SOC occupations®and U.S.workforce® by Public Facing work,
excluding health care occupations and workers

Exposure level SOC Occupations
N %
2. Public Facing 198 28.4
1. Not public facing: 498 71.6
TOTAL 696 100

U.S. Non-HC workforce

N %
48,949,790 37
83,374,806 63

132,324,596 100

®50C (2010) 6-digit. Excludes 47 SOC occupations for which O*NET does not collect data.

b BLS Occupational Employment Statistics, national estimates, 2019. Excludes self-employed and workers on farms.

“ Includes occupations for which public facing could not be determined.
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c

.

 Includes occupations for which public facing could not be determined.

SOC Occupations
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		Table 2. Distribution of 6-digit Standard Occupation Classifications (2010 revison) and 4-digit Census Occupation Classifications (2010 revision) by public facing work a

		Exposure level		6-digit SOC b										4-digit COC

				N		%								N		%

		2. Public Facing		199		28.5								120		24.5

		1. Not public facing c		498		71.5								369		75.5

				697		100								489		100

		a. Excludes health care occupations

		b. Excluldes 46 SOCs for which O*NET does not collect data

		Table A.3.2. Distribution of SOC occupationsa and U.S.workforceb by Public Facing work,                           excluding health care occupations and workers



		Exposure level		SOC Occupations				U.S. Non-HC workforce												 

				N		%		N		%

		2. Public Facing		198		28.4		48,949,790		37

		1. Not public facingc		498		71.6		83,374,806		63				 

		TOTAL		696		100		132,324,596		100

		a. SOC (2010) 6-digit. Excludes 47 SOC occupations for which O*NET does not collect data.																		 

		b. BLS Occupational Employment Statistics, national estimates, 2019. Excludes self-employed and workers on farms. 

		c. Includes occupations for which public facing could not be determined.
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Table A.3.3. O*NET questions used in charactrizing occupations by Working Indoors A1:L19
Work Context — Indoors, Environmentally Controlled

How often does this job require working indoors in environmentally controlled conditions?
https://www.onetonline.org/find/descriptor/result/4.C.2.a.1.a

Work Context — Indoors, Not Environmentally Controlled
How often does this job require working indoors in non-controlled environmental conditions (e.g., warehouse w/o heat)?

Work Context— Outdoors, Exposed to Weather
How often does this job require working outdoors, exposed to all weather conditions?

Work Context — Outdoors, Under Cover
How often does this job require working outdoors, under cover (e.g., structure with roof but no walls)?

Work Context — In an Enclosed Vehicle or Equipment
How often does thisjob require workingin a closed vehicle or equipment (e.g., car)?
Response scale

Never but not every month not every week but not every day Every day
0 25 50 75 100










Work Context  — Indoors, Environmentally Controlled   

How often does this job require working indoors in environmentally controlled conditions?

Work Context — Indoors, Not Environmentally Controlled

How often does this job require working indoors in non-controlled environmental conditions (e.g., warehouse w/o heat)?

Work Context— Outdoors, Exposed to Weather   

How often does this job require working outdoors, exposed to all weather conditions?

Work Context — Outdoors, Under Cover  

How often does this job require working outdoors, under cover (e.g., structure with roof but no walls)?

Work Context — In an Enclosed Vehicle or Equipment

How often does this job require working in a closed vehicle or equipment (e.g., car)?

Never Every day

0

100

25

Response scale

https://www.onetonline.org/find/descriptor/result/4.C.2.a.1.a

Table A.3.3.  O*NET questions used in charactrizing occupations by Working Indoors A1:L19

Once a week or more 

but not every day

75

Once a month or more but 

not every week

50

Once a year or more 

but not every month
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		Table A.3.3.  O*NET questions used in charactrizing occupations by Working Indoors A1:L19

		Work Context  — Indoors, Environmentally Controlled   

		How often does this job require working indoors in environmentally controlled conditions?

		https://www.onetonline.org/find/descriptor/result/4.C.2.a.1.a



		Work Context — Indoors, Not Environmentally Controlled

		How often does this job require working indoors in non-controlled environmental conditions (e.g., warehouse w/o heat)?



		Work Context— Outdoors, Exposed to Weather   

		How often does this job require working outdoors, exposed to all weather conditions?



		Work Context — Outdoors, Under Cover  

		How often does this job require working outdoors, under cover (e.g., structure with roof but no walls)?



		Work Context — In an Enclosed Vehicle or Equipment

		How often does this job require working in a closed vehicle or equipment (e.g., car)?

		Response scale

		Never				Once a year or more but not every month						Once a month or more but not every week						Once a week or more but not every day						Every day

		0				25						50						75						100
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Table A.3.4. Distribution of SOC occupationsa and the U.S. workforcen by Working
Indoors, excluding health care occupations and workers

Exposure level SOC Occupations U.S. Non-HC workforce
N % N %
4. Primarilyindoors 483 69.4 104,799,653 79.2
3.Mixed - often indoors 95 13.6 14,077,818 10.6
2.Mixed - often outdoors 75 10.9 10,950,600 8.3
1.Primarily outdoors 4?2 6 2,496,527 1.9
TOTAL 696 100 132,324,596 100.0

a. SOC (2010) 6-digit. Excludes 47 SOC occupations for which O*NET does not collect data.

b. BLS, Occupational Employment Statistics, national estimates, 2019. Excludes self-
employed and workers on farms.










Exposure level

N % N %

4. Primarily indoors 483 69.4 104,799,653 79.2

3.Mixed - often indoors 95 13.6 14,077,818 10.6

2.Mixed - often outdoors 75 10.9 10,950,600 8.3

1.Primarily outdoors 42 6 2,496,527 1.9

 TOTAL 696 100 132,324,596 100.0

SOC Occupations  U.S. Non-HC workforce 

Table A.3.4. Distribution of SOC occupations

a

 and the U.S. workforce

b

 by Working 

Indoors, excluding health care occupations and workers 

b. 

BLS, Occupational Employment Statistics, national estimates, 2019. Excludes self-

employed and workers on farms. 

a

. SOC (2010) 6-digit. Excludes 47 SOC occupations for which O*NET does not collect data. 
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		Table A.3.4. Distribution of SOC occupationsa and the U.S. workforceb by Working Indoors, excluding health care occupations and workers 

		Exposure level		SOC Occupations 				U.S. Non-HC workforce 

				N		%		N		%

		4. Primarily indoors		483		69.4		104,799,653		79.2				 

		3.Mixed - often indoors		95		13.6		14,077,818		10.6

		2.Mixed - often outdoors		75		10.9		10,950,600		8.3

		1.Primarily outdoors		42		6		2,496,527		1.9

		 TOTAL		696		100		132,324,596		100.0

		a. SOC (2010) 6-digit. Excludes 47 SOC occupations for which O*NET does not collect data. 

		b. BLS, Occupational Employment Statistics, national estimates, 2019. Excludes self-employed and workers on farms. 
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Table A.3.5. O*NET questions used in characterizing occupations by Close Proxmity
Work Context — Physical Proximity

To what extent does this job require the worker to perform job tasks in close physical proximity to other people?

Response scale

I don't work near other people | work with others but not ) . Moderately close (at
. . Slightly close (e.g., shared office) ,
(beyond 100 ft.) closely (e.g., private office) arm's length)
0 25 50 75

Limitation: Does not define length (in ft.) for the ranges between 0.
https://www.onetonline.org/find/descriptor/result/4.C.2.a.3

Work Context — Work With Work Group or Team

How important is it to work with others in a group or team in this job?

Response scale
Not important at all Fairly important Important Very important
0 25 50 75
Limitation: Does not identify how often these interactions occur or the size of the group or team.

https://www.onetonline.org/find/descriptor/result/4.C.1.b.1.e
Work Context — Face-to-Face Discussions

How often do you have to have face-to-face discussions with individuals or teams in this job?

Response scale

N Once a year or more but not Once a month or more but notevery  Once a week or more but
ever
every month week not every day
0 25 50 75

Limitation: Does not distinguish between in-person or technologically enabled face to face discussions.
https://www.onetonline.org/find/descriptor/result/4.C.1.a.2.1 +A22:E23A22A21:EA1:E22

Very close (near touching)

100

Extremely important
100

Every day

100










I don't work near other people 

(beyond 100 ft.) 

I work with others but not 

closely (e.g., private office)

 Slightly close (e.g., shared office)

Moderately close (at 

arm's length) 

Very close (near touching)

0 25 50 75

100

Not important at all   Fairly important Important   Very important   Extremely important

0 25 50 75 100

Never 

Once a year or more but not 

every month 

Once a month or more but not every 

week 

Once a week or more but 

not every day 

 Every day

0 25 50 75 100

Limitation: Does not distinguish between in-person or technologically enabled face to face discussions. 

https://www.onetonline.org/find/descriptor/result/4.C.1.a.2.l +A22:E23A22A21:EA1:E22

Work Context — Work With Work Group or Team   

How important is it to work with others in a group or team in this job? 

Limitation: Does not identify how often these interactions occur or the size of the group or team.

https://www.onetonline.org/find/descriptor/result/4.C.1.b.1.e

Work Context — Face-to-Face Discussions  

https://www.onetonline.org/find/descriptor/result/4.C.2.a.3 

Table A.3.5. O*NET questions used in characterizing occupations by Close Proxmity

Response scale 

Response scale 

Response scale

Work Context — Physical Proximity  

To what extent does this job require the worker to perform job tasks in close physical proximity to other people?

Limitation: Does not define length (in ft.) for the ranges between 0.

How often do you have to have face-to-face discussions with individuals or teams in this job? 
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		Table A.3.5. O*NET questions used in characterizing occupations by Close Proxmity

		Work Context — Physical Proximity  

		To what extent does this job require the worker to perform job tasks in close physical proximity to other people?

		Response scale 

		I don't work near other people (beyond 100 ft.) 		I work with others but not closely (e.g., private office)		 Slightly close (e.g., shared office)		Moderately close (at arm's length) 		Very close (near touching)

		0		25		50		75		100

		Limitation: Does not define length (in ft.) for the ranges between 0.

		https://www.onetonline.org/find/descriptor/result/4.C.2.a.3 

		Work Context — Work With Work Group or Team   

		How important is it to work with others in a group or team in this job? 

		Response scale 

		Not important at all 		 Fairly important		Important 		 Very important 		 Extremely important

		0		25		50		75		100

		Limitation: Does not identify how often these interactions occur or the size of the group or team.

		https://www.onetonline.org/find/descriptor/result/4.C.1.b.1.e

		Work Context — Face-to-Face Discussions  

		How often do you have to have face-to-face discussions with individuals or teams in this job? 

		Response scale

		Never 		Once a year or more but not every month 		Once a month or more but not every week 		Once a week or more but not every day 		 Every day

		0		25		50		75		100

		Limitation: Does not distinguish between in-person or technologically enabled face to face discussions. 

		https://www.onetonline.org/find/descriptor/result/4.C.1.a.2.l +A22:E23A22A21:EA1:E22



https://www.onetonline.org/find/descriptor/result/4.C.1.a.2.l%20+A22:E23A22A21:EA1:E22
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Figure Al. Manual Review™* Process: Proximity Measure 2

Internal Review
Proximity Measure 1
Exposure Levels (N = 863)

Uncertain + Primarily
Discordant (N =136)

Certain Assignments
(N = 86)

. . . External
Industrial Hygiene Review

Review

Update Exposure Levels

Internal
Review

Exposure Level
Exceptions (N = 145)

o

Increases (N=143) Decreases (N=2)

A

Update Exposure Levels

_| Exposure Level Changes I

Unchanged from
Proximity Measure 1
(N =718)

1 Level

3 Level
(N=22)

(N=88)

By Exposure Level
1:395
2:72
3:36
4:215

*Of the 145 O*NET codes that were reclassified, 84 were reviewed by the external team of industrial hygienists. Final Proximity Measure 2 assighments were determined by incorporating input from the
external industrial hygienists, an external expert in the construction industry, and expert opinion from the CA and MA teams.

Note: Agree? Means agreement with O*NET Levels —Proximity Measure 1. Changes denote those from Proximity Measure 1 to Proximity Measure 2.









Figure A1. ManualReview* Process: Proximity Measure 2
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Table A.3.6. Distribution of SOC occupations® and the U.S. workforce” by Close Proxmity Measure 1 and
Close Proximity Measure 2, excluding health care occupations and workers

Close Proximity 1°

Close Proximity 2¢

Exposure level SOC Occupations U.S. Non-HC workforce SOC Occupations U.S. Non-HC workforce
N % N % N % N %
4. Very close 186 26.7 52,456,233 39.7 306 439 80,576,083 60.9
3. Close 48 6.9 15,774,605 11.9 36 5.2 7,487,466 5.7
2. Somewhat close 84 12.1 18,295,523 13.8 59 8.5 10,767,232 8.1
1. Not close 378 54.3 45,798,235 34.6 295 42.3 33,493,815 25.3
TOTAL 696 100 132,324,596 99.9 696 100 132,324,596 100

% 50C (2010) 6-digit. Excludes 47 SOC occupations for which O*NET does not collect data.

> BLS Occupational Employment Statistics, national estimates, 2019. Excludes self-employed and workers on farms.

“ Based on O*NET scores only. % Based on O*NET scores and expert review.










Exposure level

N % N % N % N %

4. Very close  186 26.7 52,456,233 39.7 306 43.9 80,576,083 60.9

3. Close  48 6.9 15,774,605 11.9 36 5.2 7,487,466 5.7

2. Somewhat close 84 12.1 18,295,523 13.8 59 8.5 10,767,232 8.1

1. Not close  378 54.3 45,798,235 34.6 295 42.3 33,493,815 25.3

TOTAL 696 100 132,324,596 99.9 696 100 132,324,596 100

b. 

BLS Occupational Employment Statistics, national estimates, 2019. Excludes self-employed and workers on farms. 

a.

 SOC (2010) 6-digit. Excludes 47 SOC occupations for which O*NET does not collect data.  

c.

 Based on O*NET scores only.  

d.

 Based on O*NET scores and expert review.

Close Proximity 1

c 

Close Proximity 2

d

Table A.3.6. Distribution of SOC occupationsa and the U.S. workforceb by Close Proxmity Measure 1 and                                                              

Close Proximity Measure 2, excluding health care occupations and workers

SOC Occupations  U.S. Non-HC workforce  SOC Occupations U.S. Non-HC workforce
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Sheet1

		Table A.3.6. Distribution of SOC occupationsa and the U.S. workforceb by Close Proxmity Measure 1 and                                           Close Proximity Measure 2, excluding health care occupations and workers

				Close Proximity 1c 								Close Proximity 2d

		Exposure level		SOC Occupations 				U.S. Non-HC workforce 				SOC Occupations				U.S. Non-HC workforce

				N		%		N		%		N		%		N		%

		4. Very close 		186		26.7		52,456,233		39.7		306		43.9		80,576,083		60.9

		3. Close 		48		6.9		15,774,605		11.9		36		5.2		7,487,466		5.7

		2. Somewhat close		84		12.1		18,295,523		13.8		59		8.5		10,767,232		8.1

		1. Not close 		378		54.3		45,798,235		34.6		295		42.3		33,493,815		25.3

		TOTAL		696		100		132,324,596		99.9		696		100		132,324,596		100

		a. SOC (2010) 6-digit. Excludes 47 SOC occupations for which O*NET does not collect data.  

		b. BLS Occupational Employment Statistics, national estimates, 2019. Excludes self-employed and workers on farms. 

		c. Based on O*NET scores only.  d. Based on O*NET scores and expert review.
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Table A.3.1. O*NET questions used in classifying occupations as public facing
Work Activities — Performing for or Working Directly with the Public
How important is performing for or working directly with the public to the performance of your current job?

Response scale

Not important Somewhat important Important Very important Extremely important
0 25 50 75 100

Limitation: Includes performing for the public
https://www.onetonline.org/find/descriptor/result/4.A.4.a.8

Work Context — Deals with Others - External Customers Indoors
In your current job how important is it to work with external customers (as in retail sales) or the public in general (as in police work)?

Response scale

Not important Somewhat important Important Very important Extremely important
0 25 50 75 100

Limitation: Does not specify face-to-face communication
https://www.onetonline.org/find/descriptor/result/4.C.1.b.1.f

Work Context — Physcial Proximity
How physically close are you to other people when you perform your job?

Response scale

I don't work near | work with others but
other people not closely Slightly close Moderately close Very close
(beyond 100 ft.) (e.g., private office) (e.g., shared office) (atarm’s length) (near touching)
0 25 50 75 100

Limitation: Does not distinguish between contact with the public and with co-workers
https://www.onetonline.org/find/descriptor/result/4.C.2.a.3?a=1










Work Activities  — Performing for or Working Directly with the Public 

How important is performing for or working directly with the public to the performance of your current job?

Not important Extremely important

0

100

Work Context  — Deals with Others - External Customers Indoors

Not important  Extremely important

0

100

Work Context — Physcial Proximity   

How physically close are you to other people when you perform your job? 

I don't work near 

other people                          

(beyond 100 ft.) 

Very close                                                            

(near touching)

0 100

  https://www.onetonline.org/find/descriptor/result/4.C.2.a.3?a=1

Limitation:  Does not specify face-to-face communication

https://www.onetonline.org/find/descriptor/result/4.A.4.a.8

In your current job how important is it to work with external customers (as in retail sales) or the public in general (as in police work)? 

Limitation: Includes performing for the public 

https://www.onetonline.org/find/descriptor/result/4.C.1.b.1.f

Limitation: Does not

 

distinguish between contact with the public and with co-workers

25 50 75

 Slightly close                

 

                   

(e.g., shared office)

Moderately close                          

(at arm's length) 

I work with others but 

not closely                                             

(e.g., private office)

Response scale

Somewhat important  Important  Very important

25 50

75

Response scale

25 50

75

Table A.3.1.  O*NET questions used in classifying occupations as public facing   

Somewhat important  Important  Very important

Response scale


