
 1 

 
 
Progress Report for April 15, 2018 
 
Principal Investigator:  Matthew R. Bonner, Ph.D., M.P.H. 
 
INTRODUCTION 
 
The Tonawanda Coke Corporation was convicted of illegally releasing coke oven gas, a 
hazardous air pollutant and known human carcinogen, into the environment. In response 
to concerns about potential adverse health effects due to these coke oven emissions, we 
proposed a large epidemiologic project to assist the community in understanding the 
health risks posed by exposures. This comprehensive project is composed of three 
components, including: 1) conducting a large prospective cohort study of 38,000 
residents of the Town and City of Tonawanda and Grand Island, 2) conducting a 
retrospective occupational cohort study of Tonawanda Coke Corporation employees, 
and 3) establishing an Environmental Health Education Center. We anticipate that the 
results of the epidemiologic studies will provide the residents of Tonawanda and Grand 
Island with the necessary information about the current burden of disease crucial for 
making rational decisions about initiatives to prevent these diseases in the future.  
Moreover, the Environmental Health Education Center will assist the community to 
translate these findings into action to reduce the disease burden going forward.  

 
SPECIFIC AIMS 
 
The specific aims (listed below) have not been modified as proposed in the original 
application. Currently, we are focusing our effort on the phase 1 specific aims.  In 
addition we are also engaged in preliminary planning for phase 2.      

Phase 1 (years 1 and 2) 

1) Determine the current community health status for the Town and City of 
Tonawanda and Grand Island by conducting a baseline health survey.  We 
will quantify the prevalence of all major health conditions (e.g., cardiovascular 
diseases, cancers, respiratory diseases, diabetes mellitus, and kidney disease).  
We will also obtain information on known and established risk factors such as 
smoking, diet, reproductive history, and family history of diseases. 
 

2) Characterize the extent of current ongoing exposure to benzene among 
residents of the Town and City of Tonawanda and Grand Island.  We will 
quantify urinary benzene metabolites (i.e., phenol, catechol, hydroquinone, 1,2,4-
trihydroxybenzene, t,t-muconic acid, and S-phenylmercapturic acid) in spot urine 
specimens to estimate current body burden of benzene. 

Phase 2 (years 3 to 10) 

3) Reconstruct historical exposure to air pollution using the AirData 
maintained by the US EPA and Geographic Information Science (GIS).     
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4) Initiate 10 years of active and passive surveillance in the cohort residents 

of the Town and City of Tonawanda and Grand Island to determine the 
incidence of chronic diseases and investigate potential associations with 
exposure to pollutants emanating from the Tonawanda Coke Corp.       

 
ACCOMPLISHMENTS (October 2017- April 2017) 
 
Research activities for this funding period have largely focused on preparations, that 
included drafting protocols, questionnaires, and website development to conduct our 
recruitment pilot studies. Efforts directed toward planning and developing our research 
capacity to achieve the goals and specific aims described in the original proposal are 
also ongoing. Several activities to highlight include expanding our research team. Dr. 
Richard Browne, Ph.D., joined the team in January to work with us in the logistical 
planning for the collection and biological specimens. In addition, Teresa Raimondo, 
Project Staff Associate, joined the team to assist with administrative activities related to 
the project and we have posted for a Senior Research Support Specialist and will be 
interviewing candidates in late April. In addition to these activities, we continue to 
optimize our urinary benzene and polycyclic aromatic hydrocarbon (PAH) metabolites 
assay protocols and are developing the community engagement plan for the 
Environmental Health Education Center. 
 
Pilot Recruitment Study: Overview and Timeline: The pilot study was divided into two 
phases. Our initial pilot from October - December 2017 tested the traditional mailed 
methods against a newer model using practitioner’s offices. This method yielded lower 
than expected results (see Table 1) and necessitated a new recruitment strategy. In 
January 2018, we initiated a second pilot, introducing incentives and a shorter 
questionnaire.  We received a greater response (see Table 2) with the newer strategy 
and are planning to use the 12-page questionnaire and $10 incentive as one of our 
primary recruitment strategies. Discussions with both our Academic Advisory Committee 
and our Scientific Advisory Committee support the likely need to have multiple 
recruitment strategies and we are developing plans to incorporate additional strategies 
as well.  In addition, we are scheduling a meetings with our Community Advisory 
Committees to get their feedback on our recruitment strategies as well. 
  
Phase I: Traditional Mailings vs. Health Care Provider’s offices vs. Web-Based: 
Briefly, the five approaches for our Phase I pilot study included broad categories of 
mailed, provider-office, and web-based approaches.  Men and women aged 18 and over 
were eligible to participate in the pilot study. We purchased names and addresses of 
66,224 adults living in Grand Island, NY and the Town and City of Tonawanda, NY from 
a commercial mailing list. We used this list to contact individuals randomly selected into 
the traditional mailed approach and the web-based approach. Names and addresses 
from two local physician’s offices were used to contact potential participants selected 
into the roster-based mailing approach and were supplied by a research partner.   
 
In mailed approaches potential participants (n=200) were contacted first via a pre-
notification letter informing them about the upcoming study. The pre-notification letter in 
the provider-based approach differed from the traditional mailing; the physician, instead 
of the study principal investigator, signed the pre-notification letter, and the letter was 
printed on the physician office’s letterhead instead of study letterhead. This was the only 
difference between the provider-based roster approach and the traditional mailing. After 
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one week, we sent a questionnaire packet consisting of a letter (the same letter for 
everyone), a 12-page questionnaire, and a postage-paid return envelope. We sent a 
reminder packet with the same materials after two weeks to any non-responders. A final 
identical packet was sent after another two weeks to non-responders.  
 
For the web-based approach, one hundred randomly selected potential participants were 
contacted using the commercial mailing list. The letter to potential participants included a 
website questionnaire link and password. A total of three letters were sent to each 
potential participant, once a week for three weeks. 
 
For the in-office approaches, two separate physician offices were trained on distributing 
questionnaire packets. Questionnaire packets included a letter, the 12-page 
questionnaire, and a postage-paid return envelope. The physicians’ office staff members 
were trained to hand out questionnaire packets to every patient, regardless of 
appointment type, using a standardized script. Each office handed out a total of 50 
questionnaire packets over a 2-day period (N=100 total for the hand-out approach).  
After the completion of the hand-out approach, questionnaire packets consisting of a 
letter, a 12-page questionnaire, and a postage-paid return envelope were placed on a 
table in the office waiting area next to a study poster to begin a passive, in-office 
approach. We provided a locked box on the table for any participants completing and 
returning the questionnaires while they waited in the physician’s offices.  The passive 
approach questionnaire packets remained available for the duration of the study 
(approximately 6 weeks). 
 
Table 1.  Participant Responses to EHS Pilot Study Phase I. 

  
 

Traditional 
mailing 

Provider 
roster 

mailing 

In-office 
handout 

In-office 
passive 

Web-
based 

Total 

Surveys 
completed 

10 16 12 3 5 46 

Total participants 
contacted 

100 100 100 50 100 450 

Percent response 10 16 12 6 5 10.2 

  
      

Returned (bad 
address) 

9 2 NA NA 5 16 

Adjusted percent 
response 

11 16 NA NA 5 11 

 
Phase II:  Traditional Mailing with Incentives and Shorter Questionnaire: The three 
approaches to Phase II included using traditional mailing methods but this time testing 
for differences in participant response to a short-questionnaire, a short questionnaire-
with-incentive, and a long questionnaire-with-incentive. Again, men and women aged 18 
and over were eligible to participate in the pilot study and we obtained names and 
addresses using the above-mentioned commercial mailing list.  
 
Everyone in Phase II received a pre-notification letter, followed one week later by a 
questionnaire packet. The packet contained either a 12-page or 4-page questionnaire, 
accompanied with an introductory letter and business reply envelope. Participants in the 
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incentive groups also received a reimbursement form to complete and mail back with 
their questionnaire. Two weeks after the first questionnaire packet, we sent a second 
mailing to any non-responders. A final mailing was sent to non-responders two weeks 
later. 
 
Checks for $10 were mailed to participants in the incentive braches who returned their 
questionnaire and reimbursement forms.  
 
Table 2.  Participant responses to EHS Pilot study Phase II. 

  

Short Short incentive Long 
incentive 

Total 

Surveys completed 17 17 24 58 

Total participants 
contacted 

100 100 100 300 

Percent response 17 17 24 19.3 

      

Returned (bad address) 5 10 12 27 

Additional surveys 
requested 

1 1 4 6 

Adjusted  
percent response 

18 19 26 21 

 
 
Online Questionnaire Development: In consultation and collaboration with UB’s 
Center for Unified Biometrics and Sensors, we evaluated multiple online survey tools 
and we concluded that Survey Gizmo was the most appropriate platform for developing 
and deploying our online survey. We are currently adapting our 12-page questionnaire to 
this online platform that will be part of our primary instrument to achieve our specific aim 
1, assessing the health status of the communities and potential associations between 
residential proximity to Tonawanda Coke Corporation and the prevalence of a myriad of 
self-reported health conditions.  
 
Child and Adolescent Questionnaires: Dr. Lina Mu, Co-Investigator, is developing a 
health questionnaire to use for enrolling children and adolescents.  The questionnaire 
items include questions about medical history, lifestyle habits, perceived stress, diet, and 
the Buss/Perry Aggression Scale. 
 
Study Website: We are currently building a new website in collaboration with UB’s 
Center for Unified Biometrics and Sensors to update and improve on the website that 
was developed for the pilot study (www.ehsforwny.org).  In addition to providing 

information about the project, this new website will also serve as the launching point for 
individuals interested in enrolling and completing the online questionnaire.    
 
Laboratory Assays: Biomarkers of Human Exposure to Benzene and Polycyclic 
Aromatic Hydrocarbons: The use of the more specific Selective Ion Monitoring (SIM) 
MS mode has increased the assay sensitivity and our ability to detect and quantify all 
benzene metabolites in human urine specimens from control/ unexposed individuals, 

http://www.ehsforwny.org/
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including: phenol, catechol, trans trans-muconic acid, hydroquinone, S-
phenylmercapturic acid, and 1,2,4-trihydroxyphenol. We decided to replace the original 
gas chromatography column with a Thermal Fisher 30 meter x 0.25 mm ID, 25 µm film 
thickness column, which has improved resolution (separation) of metabolites. We are 
conducting a stability study on analysis of benzene metabolites in 3 urine specimens, 
which were be kept at room temperature for up to 5 days to investigate whether it is 
feasible to collect urine with home collection kits that would be distributed and returned 
via the mail.   
 
Exposure Assessment Metrics: In addition to using proximity based metrics to assess 
potential exposure to coke oven emissions, we are discussing a potential collaboration 
with Drs. Kang Sun and Zia Ahmed, UB Renew Institute, to discuss developing remote 
sensing algorithms to reconstruct historical exposure to air pollution for the study area 
and chemical constituents in coke oven emissions, including polycyclic aromatic 
hydrocarbons.   
 
Outcomes Assessments: We are exploring the feasibility of conducting a battery of 
neurobehavioral tests. There is emerging evidence that polycyclic aromatic 
hydrocarbons, present in coke oven emissions may be neurotoxic and neurobehavioral 
tests may be a sensitive endpoint to investigate.  
 
Scientific Advisory Committee: Our Scientific Advisory Committee members are Drs. 
David Savitz (Brown University), Susan Woskie (UMASS-Lowell), and Lawrence Engel 
(UNC-Chapel Hill). We held our first Scientific Advisory Committee meeting on April 4th 

via video conference call to discuss our project objectives, approach, and review the 
results of our pilot recruitment activities and our exposure assessment strategies. 
 
Community Engagement and the Environmental Health Education Center: As 
previously noted, community engagement has proven to be quite challenging, however 
we are making good progress. We have established separate Community Advisory 
Committees for Grand Island, the Town of Tonawanda, and the City of Tonawanda. We 
have three community representatives for the Grand Island Community Advisory 
Committee and three community representatives for the City of Tonawanda. We are still 
working on filling the Community Advisory Committee for the Town of Tonawanda. We 
will be working with these committees to steer the development of our environmental 
health education activities. 
 
NEW PERSONNEL 
 
Dr. Richard Browne, Co-Investigator, Associate Professor, Department of Biotechnical 
and Clinical Laboratory Sciences, Jacobs School of Medicine and Biomedical Sciences, 
joined the research team in January (2018). Dr. Browne has extensive expertise in the 
collection biological specimens for epidemiologic studies and will participate in 
developing plans, protocols and oversight in the collection of biological specimens. 
 
Teresa Raimondo, Project Staff Associate, Department of Epidemiology and 
Environmental Heath, University at Buffalo, joined the research team in April (2018). Ms. 
Raimondo has extensive experience in managing the administrative activities for 
epidemiological studies at the University at Buffalo and will assist the PI and Project 
Manager in day-to-day operations of the project. 
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We are recruiting for a Senior Research Support Specialist to assist the Project 
Manager, Dr. Denise Feda, with the day-to-research activities of the project. 
 
 
PLANS 
 
In the next six-month reporting period, we will finalize our overall recruitment strategy in 
consultation with the Scientific and Community Advisory Committees and begin enrolling 
study participants.  
 
We will continue to develop and refine our exposure assessment strategies and metrics 
that include evaluating approaches to integrate the urinary metabolite data, a marker of 
recent exposure, with ambient measurements to better characterize cumulative 
exposure to PAHs and benzene.   
 
We plan to initiate the retrospective occupational cohort study of Tonawanda Coke 
Cooperation employees as soon as we have finalized the planning of the prospective 
cohort.  
 
We will continue working to establish and expand Community Advisory Committees to 
guide the development of the Environmental Health Education Center.  We will 
implement our community engagement plan and learn from the community what they 
would find useful and in what formats.  
 
We were exploring the potential to contract with a local clinical research company to 
recruit study participants through their network of healthcare providers and to conduct 
biological specimen collection.  As part of this effort, we conducted the phase I pilot 
recruitment study in collaboration with this company.  As noted above, the phase I 
recruitment pilot study yielded lower than expect response rates and the logistical 
challenges in collection biological specimens became apparent. Consequently, we are 
exploring alternative approaches to collect biological specimens, including home 
collection, setting up a field site, and partnering with UB’s School of Public Health and 
Health Professions, Center for Health Research that has facilities specifically designed 
for epidemiologic research and the collection of biological specimens.  
 
 
 


