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Introduction
In 2013 the Tonawanda Coke Corporation (TCC) was 

convicted of releasing coke oven emissions, a known human 

carcinogen (measured levels1 below). In response to health 

concerns2, a prospective cohort study including the City and 

Town of Tonawanda and Grand Island (catchment area, 

Figure A) was designed to assess the cause-specific 

prevalence of morbidity and mortality in the community, to 

biomonitor residents for current polycyclic aromatic 

hydrocarbon (PAH) and benzene exposures, and to ascertain 

incidence of disease. 

Recruitment Methods
Primary Approach 
Spring/Summer/Fall 2018

1. Press release

2. Pre-notification postcard followed by 3 mailings

a. Eligibility: Current or former resident, 18 yrs +

b. 1-2 weeks between mailings

c. 15-pg survey/3-pg survey/online link

d. $10 incentive to all completers

Spring/Summer 2019

1. 1 mailing per non-responding household

2. 15-pg survey/online link

3. $100 incentive randomly to 10 completers

Supplemental Approach 

1. Newspaper advertisement

2. Invite-a-friend campaign

3. Newsletter

Total response status all recruitment waves 

(N=106,466 total mailings)

Status Total Percent

Completed 12,481 11.7%

Partial completion 235 0.2%

Refused 418 0.3%

Inaccurate address 8,964 8.4%

Deceased 139 0.1%

Ineligible 11 0.01%

Return modality
Among completers (N=12,481), 1,726 completed online, 

N=10,668 completed print, and N=87 completed both. Among 

returned print surveys, N=1,547 returned short and N=9,208 

returned long surveys. See Figure B.

Conclusions
1. Online participant enrollment was not as 

successful as the traditional print method. 

Participant enrollment by geographic distribution 

(zip code) matches the distribution of letters sent

Explanation, based on comments from 

participants:

a. Recent breaches of data (social media, retail 

industry, credit reporting agencies) may have 

degraded faith in data security, and an older 

population is responding by paper survey

b. The length or technical problems with the 

online survey may have discouraged 

responders (69 participants (<0.05%) had 

both partial and completed surveys online, 

and 41 (<0.05%) had partial completions 

online and a print survey). We will use these 

duplicate surveys, in addition to multiple print 

returns (N=423, 3%), to assess the reliability 

of our instruments

c. The questions (medical history, residential 

history) may have been too invasive to 

answer online

2. Our response rate is similar to recent study 

recruitment efforts, which are below historical 

rates

Other recent cohort recruitment have similar low 

response rates when compared to historical 

studies.

Expectations for recruiting large cohorts targeted 

at a general population may need to be 

adjusted; there is no ‘hook’ for participation like 

an occupational group (e.g. pesticide 

applicators). Additionally, based on community 

feedback, a need exists to enumerate specific 

benefits to individuals for participating in a cohort 

study.
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• Average ambient air concentrations collected on a one-in-six day schedule

• PPM conversion:  X ppm = (Y mg/m3)(24.45)/(molecular weight), based on 25C and 1atm

• *based on average mol wt of the 21 PAHs measured in analysis method

Maps of United States, New York State, Erie County, 

and catchment area of the City and Town of 

Tonawanda and Grand Island, and Tonawanda Coke 

Corporation (starred)

Demographics
Frequencies by survey modality are below. 2010 US Census 

data for the catchment area (zip code 14150) indicate an 

average age of 44.2 yrs. It is too early to determine statistical 

differences in participant characteristics between modalities 

since much of the data remains to be entered.

Demographics of Respondents by Modality

Characteristic Online Short Paper 
(N=1,468 entered)

Long paper
(N=3,995 entered)

Sex 60.4% female 56.9% female 60.2% female

Mean Age (SD) 43.3 (18.1) 52.4 (18.1) 54.8 (17.7)

Income (N,%)

<$75,000

$75,000-$150,000

>$150,000

691 (44%)

655 (42%)

135 (9%)

807 (56%)

503 (35%)

79 (5%)

2,128 (59%)

1,207 (34%)

262 (7%)

Race 94.9% white 95% white 94.5% white

Education (N, %)

< High school

High school

College grad

11 (<1%)

434 (27%)

1129 (71%)

32 (2%)

662 (45%)

784 (53%)

79 (2%)

1,640 (41%)

2,229 (56%)

5 km
4 miles

New York State Erie County

United States
Catchment area and Tonawanda Coke Corp.

Chemical Concentrations from NY State Department of 

Environmental Conservation, Grand Island Boulevard 

Industrial Monitor (GIBI), July 2007-20081

Chemical
Mean Annual Conc

(ug/m3)
PPM

1,3 Butadiene 0.24 0.00011

Acetaldehyde 1.3 0.00072

Acrolein 0.43 0.00019

Benzene 9.8 0.00307

Carbon tetrachloride 0.68 0.00011

Formaldehyde 5.9 0.0048

Naphthalene 0.679 0.00013

PAHs* 0.0122 0.00003

Coke Oven Gas Exposure Assessment. Historical 

exposure to coke oven gas will be reconstructed using 

residential histories and proximity to TCC (GIS 

approach). Annual intensity of exposure will be 

assessed, assigning an annual average concentration of 

TSP and PM10, to estimate cumulative exposure. 

Biological samples will assess current exposures. 

Outcomes (see questionnaire)

• Short Term

• Prevalent disease (respiratory, CVD, diabetes)

• Biomarkers of exposure to PAHs and benzene

• Long Term

• Cancer outcomes

• Lung, bladder, leukemia

• CVD

• Respiratory diseases

• Mental Health (e.g., depression, cognitive 

decline)

Study Response by Zip Code

City (zip code)
Completed 

(N,%)
Total Mailed (N, %)

Grand Island (14072) 2,089 (18.0%) 20,695 (19.54%)

Tonawanda (14150) 4,452 (38.36%) 40,894 (38.61%)

Tonawanda (14151) 0 (0.0%) 4 (0.0%)

Old Town (14207) 73 (0.63%) 783 (0.74)

Kenmore (14217) 2,378 (20.49%) 21,787 (20.57%)

West of Kenmore (14223) 2,613 (22.52%) 21,752 (20.54%)

Total 11,605 105,915

Results
After accounting for inaccurate addresses, deceased and 

ineligible, response rate was 13.1% (12,716/97,352).  

Geographic distribution of respondents matches distribution 

of letters mailed. See tables.  


