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 B.  COLLECTION OF INFORMATION EMPLOYING STATISTICAL 
METHODS

1. Respondent Universe and Sampling Methods
Study population A will be recruited from the current and former workers of the 

sentinel microwave popcorn plant that participated in NIOSH testing conducted from 
2000 through mid-2003.  Participation among current workers from Population A in 
previous surveys ranged from 71%-91%. We will invite the 132 participants who had 
abnormal results on any NIOSH spirometry test to join this study. Of these 132 workers, 
74 had at least one test showing an obstructive or mixed pattern, and 58 had a restrictive 
pattern.  Study population A will also include 30 workers chosen at random who had 
normal spirometry on their last test. Approximately half of this workforce is male and 
83% is Caucasian. At least 16% of workers were identified to be of Hispanic origin. 

Study population B is composed of 112 workers from the flavorings plant for 
whom we have historical spirometry data collected by medical providers between 1998 
and 2009.  This population is primarily male (86%) and Caucasian (77%).  From the most
recent spirometry test available on these workers, 30 had a restrictive pattern, one had a 
mixed pattern, and three had an obstructive pattern.  There were an additional 5 workers 
with spirometry results in the normal range but with indications of excessive drop in 
FEV1 over time. 

Respondents Number
Study population A 162
Study population B 112
Total respondent universe 274

2. Procedures for the Collection of Information
We will recruit participants for the medical testing as follows. For study 

population A, we have addresses and telephone numbers which were current as of the 
date of their most recent NIOSH test.  Participants also provided contact information for 
a person who would know how to get in touch with the participant in case of relocation. 
We will conduct searches to update and/or verify the addresses on file using Accurint® 

(LexisNexis®).  For study population B, we will work with the Union to obtain current 
contact information by supplying the name, gender, race, and age from our existing 
database.  For people we cannot locate through the Union, we will conduct searches for 
contact information using Accurint® (LexisNexis®).  One month before each study, we 
will contact invitees from the study populations by mail (with return receipt).  The 
mailing will include an invitation letter (Appendix H) which will include the NIOSH toll-
free number, an informational handout (Appendix I), job history form (Appendix J), 
medication form (Appendix K), and an informed consent (Appendix G).  The materials 
are available in both English and Spanish. 

Two weeks before the medical study, we will phone potential participants that we 
have not heard from to recruit them for the study.  If the potential participant wishes, we 
will mail him or her a packet containing the invitation letter, informed consent, 
informational handout, job history form, and medication form, if they did not receive it 
already in the mail.  Participants will be asked to complete the job history and medication
forms prior to their appointment.  The job history form will take approximately 10 
minutes to complete, and the medication history should take no more than 5 minutes.
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When participants arrive at the testing site, we will provide them a copy of the 
informed consent and encourage them to read it.  We will then have a NIOSH employee 
explain the main points of the informed consent, ensure that the person fully 
comprehends the consent, and answer any additional questions.  At that time, we will 
record the person’s name, age, gender, and any medications currently being taken on a 
control card.  During the medical testing, we will use computer-assisted, interviewer-
administered questionnaires to ascertain respiratory symptoms and diagnoses, work 
history with microwave popcorn and/or flavorings, exposures to other lung hazards, and 
cigarette smoking history (Appendix D).  This will take 20 minutes or less.  We will have
a Spanish translator available during the testing. 

3. Methods to Maximize Response Rates and Deal with Non-Response
To encourage participation in the questionnaire, we will send an informational 

package to all potential participants prior to our visit explaining the purpose of the study. 
Copies of the letter and informational fact sheet are provided in Appendices I and J, 
respectively.  

To maximize response, we will contact potential participants by phone to ask 
them if they would like to participate in the NIOSH study and to answer any questions or 
address any concerns they may have in regards to participating.  We will make five 
attempts to reach the participant by telephone.

Due to the time commitment required to complete the medical evaluation, along 
with the fact that several participants will have to travel several miles to the testing site, 
we plan to offer remuneration to all participants who complete any portion of the study.  
We will compensate participants with gift cards to a local merchant for their time and 
effort. 
 
4. Tests of Procedures or Methods to be Undertaken

The following procedures will be done as part of this study: 
A.  NIOSH questionnaire  

Trained NIOSH interviewers will administer a computerized questionnaire to both
the popcorn and flavoring workers to collect demographic information, work history, 
lower respiratory symptoms, physician diagnoses of respiratory conditions, cigarette 
smoking history, and medication use (Appendix D).  The questionnaires were developed 
from instruments used in previous studies conducted as part of our Health Hazard 
Evaluations in the popcorn and flavoring industries (OMB Approval No. 0920-0260, 
Expires 11/30/2014).  The questionnaires have been translated into 
Spanish, and Spanish interpreters will be present to assist.  Expected 
time to complete the questionnaire is approximately 20 minutes.  
B. Job history and medication forms

Prior to their appointment, participants will be asked to complete both a job 
history and medication form and bring these with them (Appendices J and K).  This will 
help facilitate the collection of information during the questionnaire and medical testing.  
Since we had interviewed study population A between 2000 and 2003, they will only be 
asked to provide their work history since we last interviewed them.  For study population 
B, we ask them to provide their complete work history since beginning employment.

C. Clinical tests
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NIOSH will also be offering participants several clinical tests to determine lung 
function status.  The complete list of clinical tests is given in the table below.
Study Group Clinical Test
Popcorn workers with normal spirometry Spirometry

DLCO
TLC
HRCT
Blood draw

Popcorn workers with abnormal spirometry Spirometry
DLCO
TLC
HRCT
Blood draw
Bronchodilator test

Flavoring workers with normal spirometry Spirometry
DLCO
TLC
HRCT
Blood draw

Flavoring workers with abnormal 
spirometry

Spirometry
DLCO
TLC
HRCT
Blood draw
Bronchodilator test

 
5. Individuals Consulted on Statistical Aspects and Individuals Collecting 

and/or Analyzing Data
The following individuals will be involved in the design, collection and analysis 

of the data obtained in this study:

Rachel Bailey, DO, MPH – Medical Officer, Field Studies Branch, Division of 
Respiratory Disease Studies, NIOSH, Morgantown WV, 304-285-5757, feu2@cdc.gov is
a co-principal investigator for this study and will be involved in the design, collection, 
and analysis of the medical data.

Jean Cox-Ganser, PhD – Senior Scientist/Advisor, Field Studies Branch, Division of 
Respiratory Disease Studies, NIOSH, Morgantown WV, 304-285-5818, jjc8@cdc.gov is 
a co-principal investigator on this project and is also the Research Team leader.  She will 
provide oversight of the study, as well as be involved in the design, collection and 
analysis of data.

Sandra White, MS – Project Manager/Epidemiologist, Field Studies Branch, Division of 
Respiratory Disease Studies, NIOSH, Morgantown WV, 304-285-6094, sqg8@cdc.gov 
will be involved in the design, collection and analysis of data.
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Kathleen Kreiss, MD – Physician/Advisor, Field Studies Branch, Division of Respiratory 
Disease Studies, NIOSH, Morgantown WV, 304-285-5800, kxk2@cdc.gov is the Branch 
Chief and will provide oversight in the design and analysis of data.

Kathleen Fedan, BS – Statistician, Field Studies Branch, Division of Respiratory Disease 
Studies, NIOSH, Morgantown WV, 304-285-6289, kbk1@cdc.gov will be involved in 
the design, collection, and analysis of data.

Brian Tift, MS – Computer Specialist, Field Studies Branch, Division of Respiratory 
Disease Studies, NIOSH, Morgantown WV, 304-285-6097, bet5@cdc.gov will be 
involved in the design, collection, and analysis of data.

Nicole Edwards, MS – Health Scientist, Field Studies Branch, Division of Respiratory 
Disease Studies, NIOSH, Morgantown WV, 304-285-6311, zwc1@cdc.gov will be 
involved in the collection, management, and analysis of data.
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