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	Determination Start Date

	04/07/23

	Description

	Thermal spray coating (TSC) is a surface treatment process that enables different types of feedstock material to be deposited on to various substrates—metals, metal alloys, ceramics, and plastics. The process involves spraying a liquid or molten metal coating product under pressure onto a surface where it solidifies and forms a solid coating. The coating material can be pure metals, metal alloys, carbides, oxides, ceramics, and ceramic metals in wire or powder form that will not decompose when melted. Although TSC technology has been around for decades, recently it has been refined and optimized to impart new properties and functionalities to the coatings, applied through numerous processes such as flame-, cold-, plasma-, and electric arc-spraying, arising from the different combinations of sources of thermal and kinetic energy, form and composition of the feedstock material and other system configurations. TSC processes are relatively simple to use, economical, and have been applied to almost all industrial sectors such as automotive, aerospace, machine shops, electronics, medical, shipyards and printing.  Important uses include coatings for wear prevention, repair, restoration, thermal insulation/conduction, corrosion/oxidation resistance, seals, decoration, and smart coatings such as self-repairing.  In metal TSC processes, large quantities of aerosols composed of fine and ultrafine metal particles (e.g., Cr, Ni, Co, Zn, Al) are generated, which potentially present a serious health risk to the operator who in many cases still performs the spraying process manually. Some reported health risks from exposures to metals include chronic obstructive pulmonary disease (COPD), allergic asthma, pneumoconiosis (Ni, Co), cancer (Cr(VI)), skin sensitization (Ni, Co, Cr, Cr(VI)), and metal fume fever (ZnO, Mn). Two deaths from lung damage have been reported in TSC workers who had short-term high exposure to TSC aerosols. In addition, toxic gases such as phosgene (COCl2), nitric oxide (NO), nitrogen dioxide (NO2), carbon monoxide (CO), and ozone (O3) produced from TSC processes can cause irritation, pulmonary edema, headache, and drowsiness. Exposure assessment for TSC is lacking compared to other processes such as welding and thus, respiratory hazards in TSC and allied occupation remains unknown. The goal of this study is to (1) enumerate TSC facilities in the United States, including company names and contact information from a variety of sources, (2) administer surveys to businesses to obtain information, such as work practices, TSC process types, feedstock material types, engineering controls, and so on, and (3) recruit at least enough companies to yield a total of 200 workers for participation in exposure and health assessments. The information generated from the proposed study will provide the foundation for evaluating respiratory abnormalities and their associations with exposure and dose matrices.

	IMS/CIO/Epi-Aid/Lab-Aid/Chemical Exposure Submission

	No

	IMS Activation Name

	Not selected

	Select the primary priority of the project

	Not selected

	Select the secondary priority(s) of the project

	Not selected

	Select the task force associated with the response

	Not selected

	CIO Emergency Response Name

	Not selected

	Epi-Aid Name

	Not selected

	Lab-Aid Name

	Not selected

	Assessment of Chemical Exposure Name

	Not selected

	Goals/Purpose

	TSC processes are fast-growing and emerging technologies that potentially generate hazardous inhalation exposures. However, the actual exposure profile and potential health effects from mixed exposures to metal fumes, particles, and gases generated during TSC processes have not yet been characterized. In order to evaluate respiratory abnormalities and their associations with exposure and dose matrices, it is important to obtain demographic information of TSC facilities along with their work practices. Thus, the goal of this study is to (1) enumerate TSC facilities in the United States, including company names and contact information from a variety of sources, (2) perform surveys of workplaces to obtain information, such as work practices, TSC process types, feedstock material types, engineering controls, and so on, and (3) recruit at least enough companies to yield a total of 200 TSC workers for participation in exposure and health assessments among TSC companies using electric arc-, flame-, and/or cold-spray processes. The information generated from the proposed study will provide the foundation for evaluating respiratory abnormalities and their associations with exposure and dose matrices.

	Objective

	This project has three tasks—enumeration of TSC facilities in the United States, administration of surveys among businesses, and recruitment of workplaces to achieve a total of 200 TSC workers for participation in exposure and health assessments. The first two tasks will generate databases providing demographic information of TSC facilities (first task) and TSC-related information, such as work practices, TSC process types, feedstock material types used, engineering controls, and so on (second task). Based on the survey results, we will recruit at least enough facilities to achieve a total of 200 TSC workers for participation in inhalation exposure and respiratory health assessments among facilities using electric arc-, flame-, and/or cold-spray processes. These outputs will establish national TSC industry demographics and serve as the primary recruitment method for recruiting company participation for future research activities. The anticipated impacts of this project are increased understanding of industry scale and practices and increased collaboration and communication to inform potential health effects caused from exposures to hazardous chemicals during TSC processes and methods to mitigate exposure. Completion of this project and future research activities will impact thousands of TSC workers, provide new information on exposures and burden of respiratory abnormalities among TSC and allied occupations, that can lead to interventions to mitigate an emerging occupational health hazard as the industry develops. In particular, small business owners (less than 20 employees), who lack guidance from occupational health professionals or often cannot support consultation from outside, will benefit from the results of this study by implementing proper control measures.

	Does this project include interventions, services, or policy change work aimed at improving the health of groups who have been excluded or marginalized and/or decreasing disparities?

	No

	Project does not incorporate elements of health equity science

	Yes

	Measuring Disparities

	Not selected

	Studying Social Determinants of Health (SDOH)

	Not selected

	Assessing Impact

	Not selected

	Methods to Improve Health Equity Research and Practice

	Not selected

	Other

	Not selected

	Activities or Tasks

	New Collection of Information, Data, or Biospecimens

	Target Population to be Included/Represented

	Other-Workers in the study worksites using thermal spray coating processes

	Tags/Keywords

	Occupational Exposure; Inhalation Exposure; Thermal (cold) spray coating; Pulmonary Disease; Chronic Obstructive; Asthma

	CDC's Role

	Activity originated and designed by CDC staff, or conducted at the specific request of CDC, or CDC staff will approve study design and data collection as a condition of any funding provided; CDC employees will participate as co-authors in presentation(s) or publication(s); CDC employees will provide substantial technical assistance or oversight

	Method Categories

	Survey

	Methods

	Through a Science and Technical Support Blanket Purchase Agreement, the awarded contractor will conduct market research to develop a database of thermal spray coating facilities which will include company names and contact information. Once the database is complete, a survey will be developed by PI and Co-PI in this project and conducted by the contractor through the REDCap survey system with as many workplaces identified in the database that are willing to participate to understand company size and basic facility information, work practices, current knowledge and implementation of control technologies, and willingness to participate in future exposure and health monitoring research. See below for details.   Task 1: Building a database of TSC facilities regardless of types of TSC processes   The Contractor shall identify a list of companies in the United States that perform TSC processes and classify according to likelihood (definitely, likely, or possibly) based on NAICS code, and/or other available information. The list will include company name, physical address, telephone, and email address.   Task 2: Administration of surveys of businesses  1. The Contractor will build online questionnaires through the CDC’s REDCap system with an automatic email setup every two weeks for two months if no responses are received from companies. The Contractor will mail an introductory letter or email explaining the study and encouraging to participate in the survey to the companies identified through Task 1. NIOSH will provide the introductory letter/email and survey questionnaires.     2. The Contractor will follow up with non-responding companies with an additional letter, phone call, or email until the company either participates in the survey, declines to participate, or requires additional contact. If a company wants to participate in the survey other than through REDCap (e.g., by phone call or email), the Contractor will conduct the survey upon the company’s request.  3. The Contractor will conduct a minimum 400 surveys. NIOSH would prefer to receive as many completed surveys as possible, with workplace questionnaire to collect demographics, and information such as work practices, TSC process types, feedstock material types used, and engineering controls. Survey data will be collected through REDCap and manually for those who participate in the survey by phone call or email.   Task 3: Recruitment of workplaces 1. Among TSC companies using electric arc-, flame-, and/or cold-spray coating processes, the Contractor will contact them to inquire if they want to participate in inhalation exposure and respiratory health assessments. The Contractor will provide a list of potential participants to NIOSH every two months from the date of contract award to the end of contract award. The Contractor will recruit at least enough companies to yield a total of 200 workers for participation in exposure and health assessments.   2. Once a company agrees to participate in field evaluation, the Contractor will inform the candidate company that the NIOSH Technical Monitor will be contacting the company with a follow-up call to schedule a visit and discuss the study in more detail. The Contractor will forward all pertinent contact and background information to the NIOSH Technical Monitor. The NIOSH Technical Monitor will be responsible for scheduling a time to visit the company, recruit the study subjects and obtain their written consent.

	Collection of Info, Data, or Bio specimens

	A survey will be used to collect data from respondent businesses. The survey will be developed by PI and Co-PI. The survey administered and response data will be collected by the contractor through the REDCap system.

	Expected Use of Findings/Results and their impact

	The information collected from this contract will be presented in peer-reviewed publication, conference presentations, and shared with TSC stakeholders. The anticipated impacts of this project are increased understanding of industry scale and practices and increased collaboration and communication to inform potential health effects caused from exposures to hazardous chemicals during TSC processes and methods to mitigate exposure. Completion of this project and future research activities will impact thousands of workers, provide new information on exposures and burden of respiratory abnormalities among TSC and allied occupations, that can lead to interventions to mitigate an emerging occupational health hazard as the industry develops. In particular, small business owners (less than 20 employees), who lack guidance from occupational health professionals or often cannot support consultation from outside, will benefit from the results of this study by implementing proper control measures.

	Could Individuals potentially be identified based on Information Collected?

	No
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	HSC Review

	HSC Attributes

	Other - Collecting information on companies

	Yes



	Regulation and Policy

	Do you anticipate this project will be submitted to the IRB office

	No
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	Proposed Data Collection Start Date
	07/01/23

	Proposed Data Collection End Date
	09/30/26

	Proposed Public Access Level
	Public

	Public Access justification
	Project data can be released in whole or aggregated format while preserving the privacy of participants and data providers. The collected data will be presented and/or published in scientific peer-reviewed journals.

	How Access Will Be Provided for Data
	This project is expected to generate data. Documentation that describes the method of data collection, the data set, and its limitations will be developed. We anticipate that the data generated in this project will be available through a data use agreement. Data shared with the public will be reviewed to check for personally identifiable information (PII) and maintain anonymity and will be reviewed and approved prior to release. The dataset will be archived for future use. As required, the data management plan will be updated as needed throughout the project and final decisions about whether to release or share the data will be made. Records may be disclosed to a contractor performing or working on a contract for HHS and who has a need to have access to the information in the performance of its duties or activities for the HHS in accordance with law and with the contract. The contractor is required to comply with the applicable provisions of the Privacy Act. Disclosure may be made to NIOSH collaborating researchers (e.g., NIOSH contractors, grantees, cooperative agreement holders, other Federal or State scientists, or academic partners) in order to accomplish the research purpose for which the records are collected. The collaborating researchers must agree in writing to comply with the confidentiality provisions of the Privacy Act and NIOSH must have determined that the researchers' data security procedures will protect confidentiality. No human subject data will be collected for this project.

	Plans for archival and long-term preservation of the data
	All computer data files will be maintained on a password-protected LAN with time-limited log-ins and file access limited to authorized users (research staff assigned to this project). Information on laptop computers will be encrypted and secured by password protection.
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