Little is known about the health risk associated with Class B houseOs distance from the fields, we selected a random sam-
biosolids for residents living near the fields undergoing ple of households off the fields. The categories included dis-
application. These residents are potentially exposed to aances within 1 mile (1.61 knm; [203) and distances more
wide variety of agents ranging from heavy metals and otherthan 1 mile (1.61 knm [211), with this sample divided be-
hazardous materials in industrial waste to bacteria, virusestween houses within 2 miles (1.6193.22 kn_108) and
and protozoa in domestic wadtdlotably, there have been greater than 2 miles away (3.22 kmi_103). In total, 607
anecdotal reports of symptoms and disease among commuRouseholds received the mailed health survey.
nities surrounding areas where biosolids were applied. The 607 households received mailings that included a

We examined whether an association existed betweercover letter explaining the study, 1 general household ques-
self-reported health effects of residents living in Wood tionnaire, 6 human disease questionnaires, and a postage-
County, OH, and distance from fields where application of paid return envelope. The first mailing occurred October 3,

Class B biosolids was permitted. 2005, with responses requested by October 14, 2005. The
second mailing to nonrespondents was sent October 17,
METHODS 2005, with responses requested by October 28, 2005. We

sent a third and final mailing to the remaining nonrespon-

Wood County has 11 operational wastewater treatmentdents on October 31, 2005, with responses requested by
plants (WWTPs). Plants located in the countyOs 2 largesNovember 11, 2005.
citiesNBowling Green and PerrysburgNperformed the ma- ~ We developed the human disease questionnaire after an
jority of biosolids application for the county. Biosolids ap- extensive literature review. In addition, we used previously
plication may be performed by splash application, injection, validated questions from a study of wastewater workers
or cake application. The method of application used by eachwhen appropriaté.We based the questionnaire on symp-
WWTP is determined independently. At the time of the toms and diseases possibly associated with exposure to
study, Bowling Green used splash application and Perrys-agents within biosolids. We included in the questionnaire
burg used cake application. No injection was being per- demographics (age, sex, race, occupation), smoking habits,
formed in Wood County. employment in occupations with exposure to infectious

We used a clustered cross-sectional survey design, as apgents (ie, a potentially confounding variable), and the oc-
proved by the Institutional Review Board at the University currence of specific physician-diagnosed acute and chronic
of ToledobHealth Science Campus. We generated a listingliseases and specific self-reported symptoms.
of all households in Wood County by distance from farm  Individuals designated as exposed lived within 1 mile of
fields permitted to receive Class B biosolids, using ArcView a field where application of Class B biosolids was permitted.
software (ArcView 3.2, ESRI, Redlands, CA). To develop Individuals designated as unexposed lived more than 1 mile
this list, we created a GIS shapefile using input from 3 from the nearest such field. Therefore, we based the expo-
sources: paper plat maps obtained from the Northwest Ohicsure determination solely on the distance the household was
EPA office; a high-resolution aerial, digital orthophoto mo- located from a field where application of biosolids was
saic of the county from the Wood County engineer; and apermitted.
parcel layer (a map that shows the boundaries of each prop-
erty) from the Wood County auditor. We located the fields
where biosolids application was permitted by manually in-
terpreting photos in the digital orthophoto mosaic. In addi-  For the first analysis, we combined the data for individu-
tion, we used the plat descriptions from the 2 other inputs toals living on the field with that of individuals living within
help locate the permitted fields. We then drew polygons 1 mile (1.61 km) of the field (exposed group), which we
around each field that had been permitted for Class Bcompared with the data for individuals living more than
biosolids application. Using ArcGIS software, we produced 1 mile from the field (unexposed group). To accommodate
a distance buffer zone layer. We calculated and plotted disthe clustering of the data at the household level, we used
tance buffer zones from the edges of fields where Class BSAS SURVEY procedures (SURVEYFREQ & SURVEYL-
biosolids application was permitted for areas by distance OGISTIC). To adjust for differences in the number of sur-
from the nearest field where such application was permitted:veys received per household, we used survey weights. We
on the field, within 1 mile of the field, greater than 1 mile defined theveighting factoras the ratio of the number of in-
and within 2 miles away, greater than 2 miles and within dividuals to the number of households for each group.
3 miles away, greater than 3 and within 4 miles away, greater We compared demographics and other characteristics of
than 4 and within 5 miles away, and greater than 5 milesthe 2 groups using chi-square analysis. We used logistic re-
away’ gression models to compare the proportion of individuals

We selected households on the basis of their distanceeporting a particular symptom between the 2 areas. We de-
from farm fields that were permitted to receive Class B fined a positive response as an individual symptom report-
biosolids. We selected all houses located on these fieldsd to occur during the previous 12 months and a negative
(n [193). From categories developed on the basis of theresponse as no symptom during the previous 12 months. We

Data Analysis
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tested dose-response relations between frequency o N _ .
. Table 1.NDemographic Characteristics of the
reported symptom and exposure using the Cochran- Study Population
Armitage test.
We performed additional analyses for the exposed group

to determine whether the actual distance of each househol (EX%%% 5”%5%5)“’
from the farm fields where application of Class B biosolids | variable n % n % p
was permitted, on the basis of the GIS determination, had &
relationship to the self-reported diseases or symptoms. We  Age (y) 972
also used logistic regression models in these analyses. 1'?93;’5 9750 2116.70 4209 2126.75
36D59 173 396 66 375
[ 60 . .

RESULTS Gend? 99 22.7 41 23.3 630

We received 437 surveys from 178 households in the ex '\F/Ifrfme 221156 4595?1 8942 4572'.73
posed area and 176 from 80 households in the unexpose| Race .062
area. The response rate from the exposed households w3 ‘é\’t?]'gi 423 9571-3 17;‘ 918-f
50% after 3 mailings for the houses on the fields and 42%| | ength of time ' ' 549
after 2 mailings for houses within 1 mile of the fields. The living on farm (y)
response rate from the unexposed households was 36% aft¢ 5% 1‘7‘2 3‘7‘-2 g; gig
1 mailing for houses more than 1 mile from the fields. 1001 208 484 80  46.0

The demographic characteristics of the 2 groups are relaj Percentage of time 114
tively similar (see Table 1). The average age for the exposeq %afhheyﬁ:l:s'g"”g
area was 41.9 yearS[D [23) and for the unexposed area, 25 5.8 5 29
41.3 yearsD [23). No significant differences were found 100 408 942 170 97.1
between the 2 groups with regard to gender, race, length o H'g*;gl'fk ion 126
time living on the farm, percentage of time each year spent Yeﬁa ° 95 217 36 205
at that address, high-risk occupations, or smoking status. No 342 783 140 79.6

Table 2 summarizes the symptoms experienced for the pre Cu"f/gtssmo"er 5 134 a1 110 631
vious 12 months for both the exposed group and the unex No 369 866 155 881

posed group. Most of the symptoms experienced occurred
more often among the exposed group than in the unexpose( aHigh-risk occupations included having been employed in a hospi-
group. The highest percentage of symptoms, reported amon tal, dental clinic, veterinary clinic, long-term care facility, day care
the exposed group, was for headache, cough, sneezing, an center, wastewater treatment facility, or as a waste collector.
sore throat. Symptoms significantly elevated in the expose
group relative to the unexposed group included excessive se-

cretion of tearsg{ [.0R3), abdominal bloatingo( [—.0RO), and actual distance from the fields where biosolids applica-
jaundice p [Z012), skin ulcersf [.0OB5), dehydrationg 1 tion was permitted. Negative association with distance was
.009), weight loss [.OD1), and weaknesg (C.0#3). The found for bronchitis, pneumonia, upper and lower respirato-
Cochran-Armitage test revealed significant dose-response rery infection, cold, giardiasis, and gastroenteritis. However,
lations for excessive secretion of tears, abdominal bloating,only the association with bronchitis was statistically signifi-
and dehydration. cant (0 [L0OK2).

Table 3 summarizes the chronic medical conditions for ~ Additional analyses of children (ageld I8 years) only
both the exposed group and the unexposed group. Emphyrevealed no significant differences between the exposed
sema, arthritis, and chronic bronchitis occurred more fre- group and the unexposed group.
quently in the exposed group than in the unexposed group,
but the difference was statistically significant for emphyse- coMMENT
ma only @ [.OR5). Cases of ulcerative colitis, multiple
sclerosis, ParkinsonQOs disease, and scleroderma were report-We observed an association between respiratory, gas-
ed only among the exposed group. However, these differ-trointestinal, and general symptoms linked with infectious
ences also were not statistically significant. diseases and residence in homes near farm fields permitted

Table 4 summarizes the frequency of occurrence of acuteo receive Class B biosolids. Moreover, we found a signifi-
disease reported by the exposed group and the unexposezhnt dose-response relationship for excessive secretion of
group. We observed significant elevations in the prevalencetears, abdominal bloating, and dehydration. These findings
rates of bronchitisd [—0PR2), pneumoniap [.O#5), upper are in agreement with the findings of Lewis étaald stud-
respiratory infectiongg [-0P3), and giardiasigp( [_0R3). ies on wastewater treatment workéitdowever, they con-

Table 5 summarizes results from the logistic regressiontradict an earlier study from 3 areas in Ohio, in which re-
analyses for the frequency of occurrence of acute diseassearchers reported no significant differences in the risk of
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