Assessing human factors in fire service fatalities and injuries
Sampling Plan for Human Subject Recruitment

The Division of Safety Research (DSR) of NIOSH is conducting a project titled “Assessing human factors in fire service fatalities and injuries.” This project aims to conduct research around assessing how human factors can be integrated into the NIOSH Fire Fighter Fatality Investigation and Prevention Program (FFFIPP); this research can update current investigation methods and subsequently improve the translation and adoption of NIOSH recommended practices in the field specific to human factors. Data will be collected via an online, public survey link that is anonymous. The purpose of this Sampling Plan is to ensure, to the extent possible, that the participants will reflect the composition of fire departments across the United States. Individual information is not being collected beyond job title of the respondent.

1. Respondent Universe and Sampling Methods

Potential Respondent Universe

This project includes data collection with fire departments, recruited through email lists using a public survey link. The project aims to recruit a study population that is representative of the current composition of fire departments across the United States. Current fire department composition is approximately 70% volunteer, 10% entirely career (i.e., paid), and 20% a combination of volunteer and career. Any active, adult employee (career or volunteer) of a fire department is eligible to respond. There are no maximum number of respondents. 

Fire departments and firefighters will be invited to participate via email through several methods. First, through voluntary organization/news email distribution lists (managed by NIOSH or external partners). We are also purchasing a national fire department mailing and email list through the National Public Safety Information Bureau. Finally, a PowerPoint slide will be made available for researchers on the project to include a QR code for the survey when presenting to a fire service audience. These methods combined will ensure a wide range of respondents from different types and sizes of fire departments. 

2. Sampling Methods

This study utilizes both a convenience and purposive sampling strategy. A convenience method is used based on organizations or individuals who respond to recruitment materials (Attachments A and B). A challenge that researchers may encounter when recruiting for an online survey is a low response rate. One reason for this is that the study population has specific age (e.g., 18 years or older, or the age of majority in their state) and experience (as fire service personnel) requirements, i.e., Purposive Sampling. To circumvent these challenges, the survey will be made anonymous and available online via a public link in CDC’s Research Electronic Data Capture (REDCap) system. 

3. Respondent Selection Methods and Anticipated Sample

Approximately 70% of fire departments are entirely volunteer based while approximately 20% are a combination of volunteer and career firefighters; only about 10% of fire departments are entirely career (National Fire Protection Association; National Fire Department Registry). To ensure adequate fire department representation, we will monitor responses by fire department type and size and increase focused recruitment efforts through reminder emails (Attachment C and D) if any of these three department groups is not represented by at least 10% of participants. For example, a reminder email may include a sentence like, “NIOSH especially seeks feedback from those who represent [X] fire departments to ensure future NIOSH methods and products represent those from all fire department sizes and types.”

No specific racial or sex composition of participants is expected as these individual characteristics will not be collected. Job title is the only individual-level demographic variable that will be collected. 

4. Sampling and Recruitment Procedures

Recruitment will occur through several email channels, including 1) a purchased distribution list, 2) NIOSH distribution lists, 3) the distribution lists of our non-investigator collaborators, and 4) as a slide in presentations. 

1. We are purchasing a distribution list through the National Public Safety Information Bureau (NPSIB). The NPSIB website claims the list has 29,711 fire department contacts, but the exact number of email addresses is unknown. We anticipate that not all contacts will be accurate or contain an email address and that there will be overlap between the fire department contacts across our distribution channels. 
2. We are using the NIOSH Firefighter Safety and Health Updates email list to distribute the public survey link. The NIOSH Firefighter Safety and Health Updates email distribution list is made up of individuals who intentionally signed up and opted in to receive firefighter-related information from NIOSH. There will be two survey reminder emails to those on the distribution list, using a template (Attachment D). We predict that those who are on the NIOSH distribution list may be more likely to complete the survey than those who are “cold emailed” from the NPSIB list.
3. Additionally, we have the support of 13 external partners who have written letters of support for the project (see list below). These external partners have committed to sending an invitation to complete the anonymous survey to their members (Attachment A). Researchers will suggest monthly reminders to complete the survey and provide a template (Attachment C). 
4. Finally, if the timing is amenable, NIOSH researchers on this project may include a QR link to the survey at the end of conference presentations, if the audience primarily includes fire service members (Appendix B). 

Importantly, because this survey is housed in CDC REDCap’s anonymous survey platform, NIOSH will have no record or way of knowing who responded to the survey. Although these methods of recruitment have been identified, any active fire department employee or volunteer can fill out the survey while it is open. There may be multiple firefighters responding from the same fire department.

Organizations/associations email lists:
International Association of Fire Fighters
National Volunteer Fire Council
National Fallen Firefighters Foundation 
UL Institutes’ Fire Safety Research Institute
International Association of Fire Chiefs
FirefighterCloseCalls.com
State of Maryland
National Fire Protection Association
State of Delaware
US Fire Administration
State of Minnesota
Fire Department Safety Officers Association
Fire Service Psychology Association

NIOSH email list:
NIOSH Firefighter Safety and Health Updates

Other email source:
National Public Safety Information Bureau (NPSIB) Fire Department Email List

5. Statistical Method for Sample Selection 

This study utilizes both a convenience and purposive sampling strategy which is appropriate for the purposes of this study (i.e., gather feedback on the feasibility, acceptability, and perceived utility of incorporating human factors into incident investigations to ascertain early indicators of adoption and implementation pathways for human factors methods in NIOSH’s firefighter fatality prevention program). Due to this sampling strategy, no statistical methods will be used for sample selection. 
 
6. Data Collection and Organization

Informed consent will be obtained from each research participant prior to initial data collection via an electronic consent document provided on the landing page from the survey link that must be acknowledged prior to taking the survey (Appendix E). On this page, respondents will be told the purpose of the survey, who is conducting it, and that no personal identifiers will be collected. It will stress that participation is voluntary, and they may end the survey at any time without penalty. It will also state that all information will be kept confidential, note how the data will be stored and secured, any potential risks and benefits from participating, and that results will only be reported in aggregate. Participants will also be provided with contact information for the study team if they want to follow-up and ask questions on any aspects of the study or survey that they may not understand.

The survey will be created in CDC’s REDCap using the anonymous platform and distributed via a public link. An advantage of CDC’s REDCap is that it is a CDC managed tool (managed by the National Center for Emerging and Zoonotic Infectious Diseases [NCEZID]) that is shared across the agency and an approved IT-tool for research. Currently, CDC has multiple projects using REDCap for data collection. Additionally, because of its prevalence across the country for data collection, many organizations or their employees are familiar with filling out surveys via REDCap. 

The survey questions will probe human factors elements, such as psychological stress; psychological safety; fatigue and sleep issues; organizational leadership commitment; mental overload and situational awareness; and communication practices and team dynamics (Haas, Robinson, et al., 2025). The questions will primarily involve multiple choice and ranking for ease of analyses but will also contain open-ended questions for participants to detail additional barriers/facilitators related to implementing these human factors elements – particularly as recommended by NIOSH’s FFFIPP. No questions are required, and the survey can be ended by the participant at any time. The survey has been pilot-tested by four firefighter investigators. It will take approximately 15-20 minutes to complete, depending on how many open-ended answers participants opt to provide.

The survey will include questions such as, “Please rank what topics NIOSH should consider when investigating a line-of-duty death or serious injury,” and include a list of human factors like Department Culture and Team Dynamics (Attachment F). Within these individual human factors, they will be asked to rank what elements are most important (i.e., Experience of Crew; Morale; and Peer & Management Communication for the Team Dynamics factor) for NIOSH to consider. 

The survey will not ask for any personally identifiable information, such as the name of the participant, name of the fire department, or location of the fire department. The survey only asks the participant’s position(s) (from a list that includes chief officer, company officer, safety officer, and firefighter); if their department is career, volunteer, or combination; and the size of their department (estimated number of volunteer and career firefighters). The invitation email will encourage fire chiefs and firefighters in safety officer positions to complete it, but all fire service personnel may take the survey. The survey will aim to collect responses from departments of all sizes and thus includes a question about department size. Participants will be monitored by department size and focused recruitment efforts will be implemented if there is a notable response gap for specific sizes (e.g., encouraging departments of specific sizes to respond in the email invitation). Department size is an important characteristic for NIOSH to consider as it updates investigation methods and subsequent recommendations; investigators need to ensure these are feasible for all department sizes.
Data organization and analysis
Individual participants and their research data will be identified by a unique record identification number generated through REDCap. No email or personal information is collected or stored as a part of the survey response. The survey responses will be kept in the CDC REDCap system until the survey is complete. The CDC REDCap system can only be accessed by approved users through a CDC-furnished laptop that is kept secure through a PIV card and a pin. 
Upon survey completion, the data will be downloaded from CDC’s REDCap to an Excel file and be accessible only to those on the project team who will conduct data analysis through a secure, encrypted folder in a Multi User Share Tool drive (depending on what is approved). Additionally, signing into the CDC network requires multi-factor authentication, typically through a code sent to the user's phone through the Microsoft authenticator app. If a CDC laptop is physically compromised, there are established procedures to remotely wipe data from the laptop immediately through the CDC IT ServiceDesk.
All data will be maintained by NIOSH in accordance with applicable federal, HHS, CDC, and NIOSH Information Technology security policies and procedures. Records will be retained according to applicable records control schedules.
No significant quantitative analyses will be performed (including statistical procedures), as data will be cross-sectional and mostly qualitative. Frequency tabulations will be performed, including the number of participants by each fire department position, type of fire department, and size of fire department. Frequency tabulations may also be performed for questions ranking the perceived importance of certain human factors elements, to determine which elements are considered to be the most important for assessment in a NIOSH investigation. Standard methodological practices will be used to analyze those data.
Researchers will determine if the number of responses and/or the extent of free text answers is manageable for analysis in Word or Excel and perform the analysis accordingly; a thematic analysis noting trends in answer choice, rank, and any additional factors and assessment barriers/facilitators in the free text would be sufficient. For larger amounts of free-text data, other options for data analysis include the use of qualitative data software (e.g., MAXQDA) and qualitative data analysis techniques using statistical software (e.g., natural language processing).  	
7. Methods to Maximize Response Rates and Deal with Nonresponse
To maximize participation, we will use multiple email lists to strategically reach different fire department groups and targeted outreach (discussed above). Although these methods of recruitment have been identified, any active adult firefighter can fill out the survey while it is open. Distribution of the survey link and participation in the survey is voluntary. Any individual or non-investigator collaborator can choose to stop participating at any time. The survey will also be completely anonymous—no personal identifiers will be collected that can link a survey response to an individual or a fire department—and this will encourage retention. All questions within the survey are optional; therefore, we anticipate missing data and will not be performing any imputation techniques. Participants will not be compensated, and no NIOSH staff will be participants.
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