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B.  Collections of Information Employing Statistical Methods

B.1. Respondent Universe and Sampling Methods

The sample size for this study is 1,300 residential fire incidents over a 3 year period.  Interviews 
will be conducted with 650 cases and 650 controls.  Cases will be defined as individuals who 
were injured in a residential fire and controls will be individuals who were involved in a 
residential fire, but were not injured.  Case subjects will be matched with control subjects on 
both geographic region and number of household residents home at time of fire (alone/not 
alone).  A total of 300 persons (150 cases and 150 controls) will be conducted in homes that have
elderly and homes with children occupants.

Potential participants will be identified from fire incident reports submitted by local fire 
departments in selected regions.  Actual site selection and recruitment of fire departments will be
guided by (1) the number of fire incidents that occur annually in that catchment area; (2) an 
established systematic reporting and documentation of local fires, such as participation in the 
National Fire Incident Reporting System (NFIR); and (3) willingness to forward these reports to 
study personnel on a regular basis.  Participating fire departments will be spread across the 
continental United States and will include urban, rural, and suburban catchments areas.  

Inclusion criteria:    
We propose interviewing injured and non-injured individuals who were in an unintentional, 
uncontrolled residential fire incident in a single-family detached or low-rise multifamily 
residence in which a fire department and/or emergency medical service (EMS) is dispatched in 
response to notification by telephone, radio report or in-person report.  The fire department must 
take some action against the fire. In addition, no fatal injuries should have occurred as a 
consequence of the fire incident.  Interviewed individuals must be aged at least 18 years or older,
have been in the home when the fire started, be a permanent resident of the home, speak English,
and provide written consent. Controls (non-injured) will be matched to cases (injured) on 
geographic region and number of household residents.

Exclusion criteria:   
Characteristics that would exclude a residential fire incident include fires that (1) did not result in
a fire department being dispatched, (2) did not require the responding fire department to take 
some action to extinguish it, (3) were restricted to an area not attached to the main home 
structure (e.g. backyard, detached garage), (4) resulted in a civilian death, or (5) involved arson 
(i.e., were intentionally set) or suspected arson.  Individuals to be excluded from study 
participation include those who are (A) less than 18 years of age, (B) do not speak English, (C) 
have any physical or mental condition that would make it impossible to conduct the interview, 
(D) refuse to give consent, (E) were not present in the home when the fire started, (F) are not 
able to be interviewed within 90 days of the fire incident, and (G) for controls, those that do not 
have an appropriately matched case.  In addition, during the initial eligibility screening phone 
call, potential subjects will be asked to indicate whether or not they are able to participate in this 
study; this will exclude potential subjects who perceive their mental and/or physical conditions 
as too severe to participate in the study.
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In order to locate the study participants, Battelle, will obtain information on fire incidents that 
meet study criteria from fire departments in selected communities in approximately 17 states.   

We plan on collaborating with fire departments in the following urban and surrounding rural 
areas:

 Atlanta, GA 
 Baltimore, MD/District of Columbia (DC) 
 Philadelphia, PA 
 Chicago, IL 
 Denver, CO 
 Delaware 
 Detroit, MI 
 Durham/Raleigh/Winston Salem, NC   
 Fairfax, VA   
 Gainesville, FL    
 Greenville, SC 
 Los Angeles, CA 
 Portland, OR/Seattle, WA 
 St. Louis, MO 
 Texas 
 West Virginia 
 West Palm Beach/Broward County, FL 

Because injuries from residential fires are relatively rare events, the case-control design will 
allow us to ascertain the necessary number of participants needed for analytic purposes in a 
reasonable amount of time.  The locations were selected based partly on the high incidence of 
fires in a specific geographic area and partly on established relationships with local fire 
departments in the specified areas.  Another consideration for selecting sites was to achieve a 
good representation of fire incidents in rural locations. Participating fire departments will be sent
weekly reminder cards and receive weekly updates on the progress of the study.

B.2. Procedures for the Collection of Information

Potential participants will be identified from local fire departments in selected regions.  
Participating fire departments will be spread across the continental United States and will include
urban, rural, and suburban catchments areas.  In order to initiate participation by local fire 
departments in selected geographic areas, Dr. Milke, the project subcontractor with the 
University of Maryland Department of Fire Protection Engineering, will contact local fire 
departments by email or phone.  He or a project-affiliated graduate student will introduce 
themselves, provide a description of the study, and ask them if they are interested in being a fire 
department partner for the study. 

When the project begins, participating fire departments will notify Battelle about residential fires
that meet study inclusion criteria for the study.  They will provide the Battelle study manager 
with the fire incident report, which will include the contact information of the individuals present
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at the fire.  When the Battelle study manager obtains incident reports, she will examine these 
forms to verify potential study participants’ eligibility and will abstract pertinent information 
such as date and time of the incident, contact information, location of fire, type of structure, 
number of people present, and number of people hurt (when reported) into an electronic 
database.  Trained Battelle interviewers will then conduct a brief, computer-assisted telephone 
interview (CATI) (see Appendix 2) to screen out incidents that do not meet the study’s inclusion 
criteria and to screen out individuals who do not want to participate.  The interview will require 
initial verbal consent from the respondent and will limit the burden on individuals not eligible or 
not interested in participating in the study.  In-depth, face-to-face computer-assisted interviews 
will be scheduled for eligible cases and controls at the time of enrollment. 

The face-to-face interviews will be conducted by Battelle’s trained interviewers.  At the time of 
the interview, written informed consent to participate in the study will first be secured (Appendix
6).  Next, the interviewer will explain the project and describe exact participant expectations 
(Appendix 3).  The interviewer will answer any questions and address any concerns, then obtain 
the participant’s signature on the informed consent document and provide them with a copy.  The
interview data will be collected using the Computer Assisted Personal Interview (CAPI) process.
The survey instrument (Appendix 3) will be programmed onto laptop computers using Blaise® 
software (Netherlands’ Central Bureau of Statistics for Windows).  The interview survey consists
of two main sections.  The first is a narrative section comprised of the Behavioral Sequence 
Interview Technique (BSIT), which is designed to facilitate the documentation and recording of 
people’s open-ended narrative accounts of their behaviors following discovery of the fire.  This 
section will provide information about the study’s main independent variables: behaviors during 
the resident fire.  The second section is the semi-structured part of the survey, which contains 
questions about important factors related to residential fire behaviors and outcomes.  

This sophisticated system can handle complex questionnaires and incorporate the type of 
information handling required by the BSIT.  The interviewer will enter responses from the study 
subject directly into laptop computers.  In addition to these data, an audio recording will be made
of the study participants’ recounting of the sequence of events that occurred after fire 
recognition. The audio recording is handled through the Blaise® program, with a built-in 
microphone.  

To ensure that interviewers conduct interviews in a consistent manner, they will undergo a 
training session that will involve the following areas:

 Basic interviewing skills
 Conducting interviews by using a sequence from general with tape recording to specific 

close-ended questions, with direct laptop computer entry.
 The Behavioral Sequence Interview Technique (BSIT)
 Sensitivity interviewing, including reactions to normal and abnormal interviewee behaviors

A tracking Management Information System (MIS) will be also developed and implemented 
using Microsoft Visual Basic and MS Access. All confidential, identifying data will be stored in 
an SQL database. All analyses will conduct using either Epi Info or SAS System for Windows 
Version 8 (Cary, NC). 
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In the analytic component of this study, the primary purpose is to determine the differences in 
behaviors between injured and uninjured individuals.  Sample size calculations are presented in 
Appendix  9, Sample Size Calculation—Number of Cases Needed, which indicates the number 
of cases needed for 80% power to detect differences in behaviors between the case and control 
groups, at varying frequencies (%) of behavior in the control group.  We anticipate interviewing 
approximately 650 cases, which would give us 80% power to detect differences in the frequency 
of behaviors between the cases and controls at a minimum of 5-8%.  We are confident that the 
study sample size is large enough to allow for the detection of meaningful statistical differences 
between matches and controls in the variables of interest.

B.3. Methods to Maximize Response Rates and Deal with Nonresponse

The Battelle study manager will maintain weekly contact with participating fire departments to 
ensure that contact information of potential study participants is provided in a timely manner. 

 Potential participants will be called up to 4 times to complete the computer assisted 
telephone screening interview (CATI). These phone calls will occur at different times of 
day to maximize likelihood of reaching them when they are home. 

 Contacts listed on fire department forms, local shelters, the Red Cross, and church 
organizations will all be considered potential avenues for tracking potential participants 
who have not been reached after 4 phone calls. 

 We propose to pay respondents $25 for their participation in this survey.(Section A.9).

B.4. Tests of Procedures or Methods to be Undertaken

Battelle will employ procedures throughout the project lifecycle to ensure a high quality product.
Quality control will begin at the interview instrument development phase, where the instrument 
is pre-tested (piloted) on nine or fewer participants for wording comprehension, question order, 
and other factors that determine that the instrument is appropriately capturing the information it 
is intended to elicit. The CAPI program will be tested and checked for accuracy, first in the 
development environment, then by potential users.  Interviewers are trained on all procedures 
and must pass a certification exam prior to being given actual cases to interview.  In addition, 
random sections of interview audio recordings will be examined to gain information on interview
authenticity, probing, coding, and other interview characteristics.  Data entry of tracking 
information will be reviewed by a supervisor and accuracy verified through at least a 10% check.
Editing and coding will be monitored through random 5-10% double edits by supervisory staff.  
A reconciliation process at the end of the study will match the survey tracking data file with the 
interview file to ensure that there is one-to-one match of cases that are completed.    

B.5. Individuals Consulted on Statistical Aspects and Individuals Collecting and/or 
Analyzing Data
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The Technical Advisory Group (TAG) provided expert input into the conceptualization, design, 
implementation and evaluation of the study.  

Table B-1: Members on Technical Advisory Group (TAG) for the Human Behavior in Fire 
Study 
Please refer to Table A-1 for the list of TAG members.

Dr. Michael Ballesteros performed sample size calculations and number of cases needed 
(Appendix 9) and will be the lead agency representative responsible for receiving and approving 
contract deliverables. 

Battelle Centers for Research and Evaluation will oversee data collection and perform both the 
descriptive and analytic steps of the analysis plan.  
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