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Cancer incidence was examined by looking at the distribution of cases by type for Carbon,
Luzerne and Schuylkill Counties. Cases diagnosed between 1996 and 2002 were sorted and the
distributions expressed as percentages of total cases [Tablel]. These were compared to the distribution for
Pennsylvania. Also, cancer rates were examined for each county, as well as for each of the 80 zip code
areas; each was compared to the respective Pennsylvania rate, for the 1996-2002 period. This provided a
measure of risk for each study population. In response to the community, the numbers of cases occurring
in the Counties’ municipalities was inspected. These counts werc identified from the PADOH Bureau of
Health Statistics and Research web site. Additionally, cancer death rates for the United States,
Pennsylvania and the study counties were retrieved from the National Cancer Institute’s web sitc and

compared.

Study Populations

The study populations were defined as residents of the 80 zip codes which make-up Carbon (10),
Luzerne (32), and Schuylkill (38) Counties [Figure 1]. Zip codes rather than municipalities were used for
the analyses because frequently the name of the municipality shown on the medical record is in error. The
municipality indicated often designates the location of the post office and/or a neighboring city or
borough, not where the case actually resided. Because every case has a zip code and they are considered
to be correct, zip codes were used to locate cases and identify study populations. The U.S. 2000 Census
provided the basic population data; however, because census data does not contain the most up-to-date

zip code area population estimates, the PADOH utilized a commercial data source, Claritas, Inc.

Identification of Study Cases

Cases were identified from the files of the Pennsylvania Cancer Registry (PCR). They were
tabulated in accordance with the World Health Organization’s (WHO) International Classification of
Diseases for Oncology (ICD-O, Third Edition) site-coding definitions, used by the PADOH Burcau of
Health Statistics and Research. These are consistent with other Pennsylvania Department of Health data
summaries and reports. Cases are primary cancers only, and do not include metastatic cancers that had a
point of origin elsewhere in body. A case was defined as a person diagnosed with cancer during the
seven-year period between 1996 and 2002 that resided in one of the three counties at the time of
diagnosis. With the WHO classifying polycythemia vera in 2000 from a neoplasm with a morphology
code of uncertain behavior (M-9950/1) to one with malignant behavior (M-9950/3), the PADOH made
polycythenua vera reportable to the PCR starting in January 2001; therefore, statistics presented are based
on 2001 and 2002 cases only.

Identification of Deaths
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To compare cancer death rates for Pennsylvania counties to the U.S., statistics maintained and
published by the National Cancer Institute (NCI) were used. These were accessed from the NCI Srare
Cancer Profiles on their web site through cancer.gov. These covered the 1997 to 2001 period and were all

age-adjusted.

Rates

Incidence rates were evaluated for the three counties and each of the 80 zip codes by calculating a
statistic called the standardized morbidity ratio [SMR], which provides a measure of a cancer incidence
rate relative to the state rate. The observed number of cases in each zip code area or county was compared
to the number that would be expected [SMR= obs. cases/exp cases] if the study population had
experienced the same incidence rate as Pennsylvania. Expected cases were determined by multiplying an
area’s population by the statewide incidence rate for the 1996-2002 period. This was performed
separately for ten individual age groups (0-4, 5-14, 15-24......75-84,85+), and summed, to yield the total
number of cancer cases expected. This was carried-out for males, females, and the total population. In
addition, the actual statewide rate, as well as the age-adjusted rate, and crude rate (unadjusted) for each
population were calculated and are expressed as the number of new cases diagnosed in the population per
100,000 residents in a year. The ratio of the age-adjusted rate for a county or zip code to the state rate also
yields the SMR. The statistical significance of a higher or lower rate was determined and is noted by the
= score, where a value of 1.96 or larger indicates that the difference between an area’s rate (county or zip

code) and the state is statistically significant.

Results

Between 1996 and 2002 a total of 24,867 new cancer cases Were diagnosed among residents of
the three counties. The distribution of these cases by types are summarized and presented in Table 1.
SMRs, and age-adjusted rates for the counties are presented in Tables 2 through 4. A total of 5,644 site,
sex, and zip code-specific incidence rates were evaluated, and compared to site and sex-specific statewide
Pennsylvania rates, for the same time period. These are described in the ten color-coded maps for Total
Cancer, eight major types, and polycythemia vera. The complete set of 5,644 site, sex and zip code

specific SMRs and rates are available but are not included in this publication.

Distribution by Cancer Type
Twenty-three (23) types plus polycythemia vera represented 23,020 cases or 92.6 percent of all
cancers diagnosed between 1996 through 2002, among residents of the three counties [Table 1]. This

included totals of 2,710, 15,003, and 7,154 cases from Carbon, Luzerne, and Schuylkill Counties,
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respectively. An additional 1,847 cases or 7.4 percent were of other types, including cases with
“unknown” primary site. During the 7-year period, 1996 to 2002, there were 492,952 new cases among
citizens of the Commonwealth. The percentages shown in Table 1 are based on these respective totals.
The four most common types, colon-rectum, lung, breast, and prostate cancer, accounted for over half
(55.4 percent) of all new cases in the three county study area. Statewide they accounted for 278,317 or
56.5 percent of total cases. Overall, the percentages are remarkably similar when they are compared by
cancer type. The differences between the state and the study counties were all 1.0 percent or less, with the
exceptions of colon-rectum, breast, and prostate cancers. For colon-rectum cancers the proportions were
for Pennsylvania and the counties, 12.8 percent compared to 13.4, 14.9, and 15.4, for Carbon, Luzeme,
and Schuylkill Counties, respectively. For breast cancer the proportions were 14.2, compared to 13.0,
13.8, and 13.0 percent, and for prostate cancer the proportions were for Pennsylvania and the counties,
15.2 percent compared to 14.0, 11.8, and 12.6 percent for Carbon, Luzerne and Schuylkill Counties,

respectively.

Incidence Rates

Cancer incidence rates were calculated both for counties and for zip codes. County rates are
described in Tables 2 through 4. Each table shows the county population, numbers of cancer cases
diagnosed and expected between 1996 and 2002, and the SMR or ratio between the two. In addition, are
the statewide rate (PA RATE), the (UNADJUSTED) rate for the county, and the age-adjusted rate for the
county (AGE-AD] RATE), all expressed as new cases per 100,000 residents per year. Zip code analyses are
described in the maps that are color-coded to indicate if the rate is higher or lower than the state, and its
statistical significance. Incidence rates for ten cancer sites were evaluated in relation to their geographic
distribution using populations defined by zip code boundaries. Each zip code was examined in Carbon,

Luzerne, and Schuylkill Counties. These are described in the accompanying ten maps.

Incidence Rates bv County

Table 2 shows that the incidence rate (age-adjusted) for “All Sites” (total cancers) in Carbon
County is essentially the same as the state 579.2 compared to 573.4 per 100,000 [SMR=2,710 obs/2682.7
exp =1.01]. While the County’s rates were not identical to the state, differences were not statistically
significant with the exception of malignant melanoma of the skin with a rate 41 percent higher than the
state [SMR= 99 obs/ 70.3 exp =1.41]. In Luzerne County the incidence rates for A/l Sites combined was
not different from the state [SMR=1.01], but cancers of the stomach, colon-rectum, larynx, uterus, thyroid,
leukemias, and polycythemia vera were each statistically higher than the respective Pennsylvania rate
[Table 3], while cancers of the lung and prostate were significantly lower than the state rate. In Schuylkill

County cancers of the oral cavity, colon-rectum, uterine cervix, and uterus were higher than the state and
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statistically significant, and cancers of the liver, pancreas, lung in women, prostate. and Hodgkin’s

lymphoma were lower than the respective state rate and statistically significant [Table 4].

Incidence Rates by Zip Codes

All Sites Combined

Among the eighty zip codes examined, a pattern of elevated rates for Total Cancer (All Cancer
Sites) was grouped in northeastern Luzerne County [Map 1]. Statistically significant areas included zip
codes 18612, 18621, 18640, 18424 and 18702 corresponding to Hunlock, Dallas, Wilkes-Barre, Pittston
and adjacent Moosic in Lackawanna County. The rates for zip code areas 18660 and 18201 were also
elevated and statistically significant. These correspond to Nanticoke and Hazleton. In addition, eleven (11)
zip codes in Luzerne County had rates statistically lower than the state. Four in Luzerne County were
contiguous with several other zip codes in Schuylkill and Carbon Counties, also with lower rates. To gether,

these include zip codes; 18246, 18249, 18202, 18248, 17985, 18237, 18216.

Colon-Rectum Cancers

Tneidence rates for invasive cases of colon-rectum cancer were higher for males and the total
population in Luzerne County, and males and females in Schuylkill County compared to Pennsylvania.
These reached statistical significance. Almost three-fourths (57) of the 80 zip code areas showed incidence
rates higher than expected. Several were statistically significant; 18612, 18651, 18702,and 18201 in
Luzerne County corresponding to Dallas, Plymouth, Wilkes-Barre and Hazleton; and in Schuylkill County
zip codes 17941 and 17963 [Map 2].

Lung Cancer

Rates were significantly lower in Luzerne and Schuylkill Counties. Zip codes with elevated rates
were seen in the Cities of Hazelton (zip code 18201), and Wilkes-Barre (zip code 18702) [Map 3]. At the
same time, significantly lower rates were seen in zip codes 18706, 18707, 18708, 18635, 18246 and 18202
in Luzerne County, and in three zip codes in Carbon County, and one in Schuylkill County, corresponding

to 18216, 18235, and 18058, and 17959 Schuylkill County.

Breast Cancer

The breast cancer incidence rate for women in Carbon County was about the same as women
across the state (SMR=0.95 or nearly 1.00). This was true for Luzerne County (SMR=0.98), and Schuylkill
County (SMR=0.96). There were no unique patterns by zip codes, though statistically significant rates

were seen in zip code 18660 (higher), and in 18706, 18246, 18202, 17985, 18250, 18235, 18245, 17925,
and 17963, all lower [Map 4].



Prostate Cancer

A pattern of statistically significant lower rates for zip code areas was observed running through
Luzeme and Schuylkill Counties, contributing to each county’s overall lower incidence rate. The rates
were 161.2 per 100,000 for Carbon County, 142.5 for Luzerne County, and 149.4 per 100,000 for
Schuylkill County, compared to the state rate of 180.0 per 100,000 [Map 5].

Brain Cancer
Zip code rates for males and females were unremarkable. This is reflected by the incidence rates in

for each of the counties, all were within the ranges expected [Map 6].

Non-Hodglkins [ymphoma

There was no pattern to the distribution of higher and lower rates for zip codes within the three
counties, however the two zip codes with statistically significant higher rates were in Luzerne County
(18612 and 18201). Four zip codes had statistically significant lower rates compared to Pennsylvania;
18706, 18655, 18617, and 18202, while two were significantly higher than Pennsylvania’s rate - 18612 and
18201 [Map 7].

Hodgkin's lymphoma
Schuylkill County showed a rate significantly lower than the state (SMR=0.63). There was no
pattern to the distribution of higher and lower rates for zip codes within the three counties [Map &].

Leukemia

All zip codes with rates significantly different from the state were located in Luzerne County
[Map 9]. Three zip codes had significantly higher rates; 18201, 18621 and 18702, while zip code arca
18202 and 18701 demonstrated a statistically significant lower leukemia incidence rate compared to

Pennsylvania.

Polycythemia vera

When viewed on a zip code specific basis, there were no arcas that demonstrated statistically
significant higher or lower rates [Map 10]. Countywide, only Luzerne County showed a statistically
significant higher incidence rate, both for males and the total population, with the rate three times the

state rate {SMR=32 obs/ 10.6 exp=3.01).

Cancer Frequencies by Municipalities




Tables displaying the numbers of new cases, by type of cancer, for each of the 166 municipalities,
within the three county-area are available from the Bureau of Health Statistics and Research in the
Department of Health. Twenty-three types plus total cancers are shown for each of the municipalities.
These 3,984 separate frequencies can be accessed from the Department of Health, Bureau of Health

Statistics and Research, EpiQMS website; http:{;’appﬁ.health.state.na.usfcpiqmsf‘ The number of cases

varies greatly between municipalities; these are largely determined by the population size of each

municipality.

Mortality Rates by Counties

The U.S. average-annual age-adjusted cancer death rates for the 1997 to 2001 time-period
were compared to age-adjusted rates for Pennsylvania, and Carbon, Luzerne, and Schu /1kill
Counties. Fourteen different cancers, plus 4/ Cancers were reviewed [Table 5]. Stomach cancer
mortality was significantly higher in Luzerne County, while all three counties had colon-rectum
cancer mortality rates higher than the U.S. Uterine cancer mortality was elevated in Luzerne and

Schuylkill Counties, and statewide.

Discussion

Distribution by Cancer Type

The types of cancer diagnosed, their relative frequencies, as well as the incidence rates for the
counties and subdivisions have been described. In each county the distribution of cancer types relative to
iotal cases mimics the state [Tablel]. The differences between Pennsylvania and the three-county
population were remarkably small - within one percent of each other. The exceptions were colon-rectum,
breast, and prostate cancers. The number of cases identified in each county largely depends on the size of
each population. ~Cancer screening rates can have a substantial impact on the numbers. This is
particularly true for prostate cancer, where the number of cases reported to the PCR quickly grew
following the introduction of the PSA test over a decade ago. In the three counties the proportions of
prostate cases were smaller than the state as a whole, for Luzemne 11.8 percent, Schuylkill 12.6, and

Carbon 14.0 percent, compared to Pennsylvania at 15.2 percent. This is most likely from differential

screening rates.

County Incidence Rates



When Carbon County’s rates were compared to Pennsylvania there were no differences that
stood out; the SMRs [ratio of the county rate to the state rate] were all close to 1.00 [Table 2], the
exception was malignant melanoma of the skin. The rate was 41 percent higher than the state

[SMR=1.41] and statistically significant.

Malignant Melanoma

Principal risk faciors are skin pigmcntation, fair versue dark history of freckles, presence of nevi
and moles, and a history of sun exposure. All three probably contribute to the rate in this area. Malignant
melanoma arises from pre-malignant lesions. Sun exposure and hormonal factors contribute to 1ts
development. Intermittent sun exposure with burning conveys the largest risk. There is a fair amount of
evidence to indicate hormones play a role. Estrogen alone, and in combination with progesterone,
stimulates the division of melanocytes. This is presumably the reason why hyper-pigmentation occurs in
women taking oral contraceptives. Several studies confirm a gradient of risk among long-term users of

birth control pills. Immune factors are probably important as transplant patients show higher risks.

In Lugerne County the incidence rate for All Cancer Sites was identical to the state [SMR=1.01].
however there were several types with incidence rates that were higher and statistically significant. These
included stomach cancer, 27 percent higher [SMR=1.27], colon-rectum cancer, 13 percent higher
[SMR=1.13], larynx cancer, 23 percent [SMR=1.23], cancer of the uterus, 20 percent [SMR=1.20],
thyroid cancer, 45 percent [SMR=1.45], leukemia, 19 percent higher [SMR=1.19], and polycythemia vera
201 percent hi gher [SMR=3.01], compared to Pennsylvania.

The following are established risk factors for these cancers:

Stomach cancer

Rates for Luzerne County and Pennsylvania follow a pattern seen throughout the world. It has
long been recognized that geographic areas with coal mining as a major activity show elevated stomach
cancer incidence and mortality rates. The reasons are complex, but involve the ollowing risk factors, diet
and nutritional factors, occupational exposure to particulates, and chronic infection with the Helicobacter
pylori bacterium, as well as other host factors. Other than occupation, there are no environmental
pollutants linked to this cancer. Current theories suggest that N-nitroso compounds found in foods are an
agent. Low consumption of vitamin C and antioxidants contributes to the activity of these compounds.
Infection with H. pylori leads to inflammation and chronic gastritis. Historically, mortality rates published

by the National Cancer Institute show Luzerne County has had statistically higher rates compared to the



United States throughout the decades of the 1950’s, 1960’s and 1970°s. Current cancer mortality data

again show the county has statistically elevated stomach cancer rates compared to Pennsylvania [Table 5].

Colon-rectum

Colorectum cancer rates also have been elevated in Luzerne County, as well as neighboring
Lackawanna County. Etiological factors are not very well known. Diets high in fat and/or low in fiber
content are associated. Other high-risk conditions include history of adenomatous polyps, famiiial poly-
posis syndrome, and inflammatory bowel disease. Environmental carcinogens have been explored
primarily in relation to food consumption. Animal and experimental studies show that heterocyclic
aromatic amines (HAA) serve as mutagens and are the result of both the type of foods consumed and how
they are prepared. Sources include heating of fats, as well as meats and fish that are smoked, barbecued
or cured. However, these food sources alone do not seem to account for the higher rates that we see in
this area. Other important factors include calcium consumption (preventative), vitamin D consumption

(preventative), as well as alcohol consumption (promotion), and obesity (promotion).

Larynx

Larynx cancer represents about 14.5 percent of all cancers diagnosed each year in Pennsylvania.
The causes of larynx cancer are well understood. Tobacco smoke is responsible for 85 percent of all
cases. If larynx cases were either current or former cigarette smokers, one can be fairly certain that this

practice was responsible for their disease.

Uterus

The reasons for the higher rate in Luzerne County are not clear. Risk factors are similar to breast
cancer and are largely determined by a woman’s exposure to estrogens. The more years of exposure the
larger is the risk. There are many situations that result in greater exposure. Age monthly reproductive
cycles begin and end, or total number of ovarian cycles and exposure to estrogens. The more full-term
pregnancies, the lower the risk, since monthly ovulation cycles cease with each pregnancy. The older the
mother’s age at time of her first full term pregnancy, the greater the risk. In addition, breast-feeding
suppresses estrogen and reduces the risk. Obesity is a risk factor in older women, because fat tissue
converts certain postmenopausal hormones 10 estrogen. In addition, artificial estrogens increase risk as

well.

Based on medical and epidemiological research there are no known ambient or environmental
factors shown to cause uterine or breast cancer including air pollution, electromagnetic radiation, and
radon from all ambient sources. Herbicides and pesticides do have chemical structures similar to
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estrogen. When absorbed, these are stored in fat, where they are modified into forms with estrogenic
activity. This estrogenic activity however, appears insignificant compared 1o 2 woman’s endogenous

estrogens, and do not appear to increase risk.

Thyroid

Thyroid cancers represent a very small percent of all new cancers diagnosed each year, about 1.6
percent, Yet, they command our attention because they most often appear as part of a thyroid nodule, and
these are not rare. About 4.0 percent of the population has thyroid nodules or about 480,000 people living
in Pennsylvania, or over 20,000 in the three county areas. Consequently, the public may believe that the
prevalence of thyroid cancer is much larger than it actually is. In addition, thyroid cancer has a very good
cure rate consequently the prevalent pool of persons living with thyroid cancer is considerably larger than
the number of new cases occurring. This increases public awareness and the chances of knowing someone

who has ever been diagnosed with the disease.

Risk factors include a history of x-radiation to the neck. The greater the exposure, greater is the
chances of developing cancer. Important sources between 1940 and 1960 were dental, and treatment of
skin diseases, tonsiliitis and thyroid conditions. Both iodine deficiency and iodine excess can cause
thyroid cancer. Cruciferous vegetables appear to be protective, while seafood may increase risk. There
also appears to be an association with breast cancer risk. Like breast cancer the influence of estrogens and
other hormones can affect risk. Benign thyroid nodules appear to be associated with the risk of thyroid
cancer, and some types of nodules may precede cancer development. Additionally, certain
diseases/conditions are closely associated with thyroid cancer, including Gardner’s syndrome, and

Crowden’s disease.

Leukemia

There are several established agents for the leukemias, however they account for a small
proportion of total cases. The cause(s) of most leukemia cases remain largely unknown. The role of
viruses in animals has been established for a long time. More recently, the human T-cell lymphotropic
virus (HTLV-1), the AIDS virus, and the Epstein-Barr virus have been shown to cause some adult T-cell
leukemias. In addition therapeutic agents such as chemotherapy (alkylating agents) can cause leukemia.
Several sources of x-radiation have been shown to cause the disease however, doses must be relatively
large; diagnostic x-rays if not controlled, and workers with long- term exposures to high levels. For non-
ionizing radiation, there are no proven eXcesses from electromagnetic ficlds. Cigarette smoking docs
support an elevated risk of leukemia, but alcohol consumption data is conflicting. In addition some

genetic syndromes increase lifetime risk, such as children with Down’s Syndrome who have 10-fold

chance of developing leukemuia.
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In Schuylkill County the incidence rate for 4/ Cancer Sites combined was the same as the state
[SMR=1.01]. There were several cancers that stood out as being higher or lower than Pennsylvania and
statistically significant. These include buccal cavity [SMR=] .24], colon and rectum [SMR=1.17], cervix
[SMR=1.51], uterus [SMR=1.32], prostate [SMR=0.83], and Hodgkin’s lymphoma [SMR=0.63].

Risk factors for these additional cancers include:

Buccal Cavity — Mouth
Excessive use of alcohol in combination with tobacco consumption, particularly smokeless

tobacco is the major causes of this disease.

Cervix
Cervical cancer is caused by the Human Papilloma virus, through person-to-person contact. There
are no other environmental agents known to cause this cancer, though cigarette smoking contributes to the

risk. The period from exposure to the development of a detectable lesion can span five to ten years.

Prastate

In the three counties there was a total of 3,046 cases identified or about 435 each year. This is the
most common cancer type in men. Approximately 10,000 new cases are diagnosed annually in the
Pennsylvania. The cause of prostate cancer is not known, though the role of endocrine factors may be
important. Normal growth and function of the prostate comes under the control of testosterone. It is also
known that estrogen and antagonists will control the growth of prostate cancer. Factors affecting the
action of testosterone include the pituitary gland - controlling lutenizing hormone, testosterone
production, levels of hormone in the blood, and the binding of the hormone to cells in the prostate gland
regulated by a gene on chromosome X. Other factors that have been considered are fat consumption,

obesity, vitamin D deficiency, vitamin A, venereal disease and vasectomy.

At this time, there is no known environmental cause(s) of prostate cancer in fact such etiological
factors are simply not known. Some believe, this cancer may simply be a consequence of the aging
process, where progression from normal epithelial tissue to neoplasia occurs as a result of impaired
control mechanisms of cell differentiation and proliferation. There have been some studies of cadmium
exposure and prostate cancer. ~Since zinc is essential for the health of normal prostate epithelial cell
growth, and cadmium is a zinc antagonist, the accumulation of cadmium in the tissues might result in
abnormal cell growth. A few studies support this hypothesis. Just the same, given the very small
proportion of the population who receive a significant cadmium exposure, cadmium would account for

very few prostate cancers in the gen eral population.
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Hodglin's lymphoma
Risk factors for Hodgkin’s lymphoma are largely unknown. There is no established association
with tobacco use, diet, or alcohol, though hormones may play a role. An infectious origin has been

suggested, particularly the role of the DNA Epstein-Barr virus,

Ovary

Ovarian cancer has epidemiological fcatures similar to breast cancer. Age at full-term pregnancy
is related to eventual risk. The younger a women is when her first child is born, the lower her lifetime
risk.  Again the role of endogenous hormone levels is important. However, factors influencing these

levels are not understood. Both genetic factors and diet are probably important.

Zip Code Area Incidence Rates

The first public reports of a cancer problem were related to areas adjacent to Ben Titus Road in
Schuylkill County and its extension Quakake Road in Carbon County. To assess the rates in that region
the PADOH performed small-area analyses based on place of residence as defined by zip codes. The
Department had determined that using zip codes was superior {0 either municipalities or U.S. Census
groupings. Municipalities shown in the medical records of cases are often in error. They frequently
represent a larger neighboring municipality such as borough or city, or the location of the post office.
Small area analyses using U.S. Census blocks or tracts are less useful as cases can not be assigned to
census tracts without geo-coding which is not always possible if the address is a PO Box or uses a rural

route (RR) number.

The zip codes serving this part of Schuylkill and Carbon Counties include 18237, 18245, 18255
and 18240. To the north of Quakake Road is zip code 18216. For zip code 18255 the rate for 4/l Cancer
Sites combined and for major cancers were neither significantly elevated nor unusually low compared to
Pennsylvania. In zip code 18240, again no rates were significantly high or low. This was also true for the
area that extended into Schuylkill County. In zip code 18245 rates for individual types were not elevated
and statistically significant, however the rate for 4/l Cancer Sites combined was low and statistically
significant, and the total numbers of cases observed in both zip codes 18237 and 18216 were fewer than

expected and statistically significant.

For other areas of Carbon, Luzerne, and Schuylkill Counties there were patterns of significantly
higher and lower rates, particularly in Luzerne County. Statistically significant was All Cancer Sites

combined, elevated in zip codes 18424, 18612, 18621, 18640, 18702 and 18201. These represent urban
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communities of Hazleton, as well as those between Nanticoke, Wilkes-Barre, and Pittston. Elevated but
not statistically significant rates were also seen in several neighboring zip code areas. This is consistent

with a pattern of higher rates for total cancer reported for other urban areas.

Colorectal cancer rates were significantly elevated in zip codes 18201, 18612, 18651, and 18702,
and another thirteen zip codes showed rates higher than the state, though not statistically significant.
These elevations contributed to the higher incidence overall rate for the entire county. Lung cancer rates
were significantly elevated in the urban areas of Wilkes-Barre and Hazeiton. Again this pattern wouid be
consistent with higher smoking rates typically seen in similar areas. Breast cancer rates showed no
particular pattern. However, prostate cancer rates were almost universally low compared to the state
throughout the three counties, with a band of statistically significant lower rates running through the
center of Schuylkill and Luzerne Counties. The reason for lower rates is not clear, but incidence is
markedly linked to the intensity of screening behavior. Because the prevalence of the disease is typically
between 15 and 30 percent in men over age 50, lower screening rates in the area, compared to the entire

state will result in fewer cases detected and lower incidence rates.

Brain, Non-Hodgkin's lymphomas and Hodgkin’s lymphoma demonstrated no noteworthy
patterns. Leukemia rates were statistically significant in zip codes 18702, 18621 and 18201, all higher
than the state, while the rate for zip code 18202 was lower and statistically significant. Little is

understood about the causes that would help explain these rates.

Historically, urban areas have had elevated rates for All Cancer Sites combined and certain
cancers associated with socioeconomic factors. Associated with lower socioeconomic indicators are the
smoking related cancers; mouth, esophagus, larynx, lung, kidney and bladder, as well as stomach cancer,
liver cancer and cervical cancer. On the other hand, the risk of cancer of the breast, uterus, ovary,
Hodgkin’s lymphoma, and testes are associated with indicators of higher socioeconomic status. Colon-
rectum and prostate cancers, and leukemia do not show these associations. The patterns of higher rates
for All Cancer Sites combined and lung cancer in areas of Hazleton, Wilkes-Barre and Pittston are

consistent with studies done of other urban areas.

Polycythemia vera

An important objective of this study was to describe the incidence rate of polycythemia vera as
completely as possible, though the Department’s ability to do this was limited by a lack of historical data.
Reporting of this condition to the PCR began with 2001 cases consequently there were only two years of
observation (2001-2002) available. This severely limited the Department’s ability to accurately measure
the rates, and precluded making any inferences about risk in the local areas of interest. Though no zip
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codes in Luzerne County were found to be high, the rate was found to be elevated for the County as a
whole. More cases will need to be accessioned before the incidence rates in this region will be completely

understood.

While the pathological characteristics of the disease are well documented, the causes of this
cancer are unknown. It generally begins in middle life, and there is a slight male dominance. It is
relatively uncommon in Blacks and occurs with increased frequency in Jews of European ancestry. There
are rare cases in monozygotic twins and a minimal increased risk i first-degree reiatives of affected
members suggesting a genetic role. There does not appear to be a link with radiation exposure and the

role of viruses has not been established though there is a model in mice.
Summary

This study was conducted for the purpose of determining the cancer burden among residents in
proximity to the former McAdoo Super Fund Site, and throughout the three county region. The types of
cancer and relative frequencies, and incidence rates or risks were ascertained. The analyses show that the
types of cancer occurring and the relative numbers of cases are the same in each of the three counties and
the state. Clearly the burden of cancer extends across the entire Commonwealth. When incidence rates
were examined, cancer types showing significant el evations were malignant melanoma in Carbon County,
stomach, colon-rectum, larynx, uterus, thyroid, and leukemia in Luzerne County, and buccal cavity,
colon-rectum, cervix, and uterine ‘cancers in Schuylkill County. At the same time the incidence rate for
several cancers were lower than expected. These included prostate cancer across the region, lung cancer
in Luzerne County, and liver cancer, prostate cancer and Hodgkin’s lymphoma in Schuylkill County. And

when rates were examined for zip code areas near the former Super Fund site, there were no elevations.

Modifiable risk factors are considered responsible for a large number of the cancers in the region,
and have affected incidence, leading to many high and low rates. These include smoking, alcohol, obesity,
diet, hormone replacement therapy, sun exposure, pathogenic organisms, and iatrogenic agents (x-rays,
pharmaceuticals). Another factor that can affect incidence are screening practices or actively identifying

lesions. This applies to colon-rectum, breast, prostate, skin, uterine, and cervical cancers.

Health departments have the responsibility of performing disease surveillance, identifying health
problems in communities, and intervening based on this knowledge. Examples include food-borne
outbreaks and certain communicable discase epidemics, and cancer clusters. Generally, the agents that

cause these problems are known, and it is possible to intervene and stop the epidemic.

14



Even if the cause of a cancer is understood, frequently the factor is not modifiable. For breast
cancer, as an example, age at first full-term pregnancy is an important determinant but not modifiable. In
addition, if effective interventions do exist, the latency period between exposure and cancer can be at least
15 years; therefore any interventions implemented now would not result in a measurable change in the
near future. Unfortunately, there are many cancers where the cause(s) are not known, meaning the
PADOH cannot make recommendations that could modify the risk in the community. This is true for

many of the cancers occurring in the study area.

The Department of Health is sensitive to the communities’ concerns about their environment,
and the numbers of residents diagnosed with cancer that have resided near the former McAdoo Superfund
Site and throughout the three-county area. In an effort to provide the most current assessment of the
cancer burden and risk in these communities, the types of cancer, the relative frequencies and the
incidence rates for counties and zip codes were examined through the year 2002 — the most current data

available.

This study provides an objective measure of the cancer risks relative to all Pennsylvanians. Based
on the findings, the types and frequencies of cancers when compared to the state are identical. The rates
seen within these populations vary but are not unexpected. In addition, based on our current knowledge of
the causes of the different types of cancer there isn’t an indication that the ambient environment is

contributing to the rates.

Tt is of interest that the rate for polycythemia vera and leukemia were el evated in Luzerne County.
Unfortunately, little is known about the cause of polycythemia vera and the different types leukemia. To
better understand the distribution of these will require addition years of data and for leukemia a
description by subtypes. Therefore, the Department of Health feels it is worthwhile to further examine

these rates as more cancer cases are obtained by the Pennsylvania Cancer Registry.
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Table 1
Distribution of Cancers by Type for Tamaqua Study Counties and Pennsylvania

1996 - 2002
Carbon Co. Luzerne Co. Schuylkill Co. Pennsylvania

CANCER Percent Cases Percent Cases Percent Cases Percent Cases

ALL CANCERS 100.0 2,710 100.0 15,003 100.0 7,154 100.0 492 952
MOUTH 14 46 2.0 301 2.3 167 19 9,569
ESOPHAGUS 0.7 19 1 165 0.9 63 1.1 5,195
STOMACH £ 4 45 21 313 1.8 128 1.6 7,983
COLON-RECTUM 13.4 363 14.8 2,229 15.4 1,099 12.8 62,895
LIVER 1.0 25 0.7 111 0.6 45 0.9 4,489
PANCREAS 2.0 53 24 366 1.7 125 2.2 11,077
LARYNX 0.8 21 1.1 168 1.1 82 0.9 4,837
LUNG 14.5 392 136 2,034 14.2 1,015 14.3 70,851
MELANOMA 3.7 99 2.4 361 29 207 2.7 13,322
BREAST 13.0 351 13.8 2,077 13.0 932 14.2 70,039
UTERUS 3.7 101 3.8 576 3.0 292 3.2 15,868
CERVIX 1.0 20 1.0 132 1.2 83 0.9 4,381
OVARY 1.9 52 1.9 278 g 120 1.8 8,855
PROSTATE 14.0 379 11.8 1,764 12.6 903 15.2 74,732
TESTICULAR 0.5 14 0.5 68 0.4 31 0.5 2,433
URINARY BLADDER 5.7 154 54 807 5.5 394 5.2 25,214
KIDNEY 2.6 71 2.5 373 25 178 23 12,761
BRAIN/NERVOUS 1.2 32 1.3 191 1.1 78 1.3 6273
THYROID 1.4 37 2.1 315 1.6 111 1.6 8,062
N.H. LYMPHOMAS 4.2 115 4.0 807 39 277 4.0 19,525
HODGKIN LYMPHOMA 0.5 14 0.6 88 0.3 23 0.6 2,888
MULTIPLE MYELOMA 1.2 33 1.0 149 1.0 68 1.1 5,357
LEUKEMIA 25 69 2.8 417 25 180 24 11,716
POLYCYTHEMIAVERA 0.1 1 0.7 32 0.6 12 0.2 354

** Based on 2001-2002 PV and total cases.
17



ot
c9”
9%

LL-
c9”
LS T

LT
£g-
L

76°T
8"’
OrL"T

™

EL”
L8
gE”

9%
60"
oL-

34008-Z

gZe"y
1s°c
e 8
FLT9L
LS LY
9298
6F°6
#8°S

£ EL
66° ¢
£8°
FPE L
Z6°6
755G
09°¥T
FPC 6LS
26 9tS
61" %29
J1vd

rav-3ov  d3lsnravNn 3.vd vd

LO"9
¥B8 ¢
8% 6
61788
LL 9L
BZ 00L
€6°0T
£9°9
L¥ ST
297
56.°

B "8
BL'TIL
918
9% 91
8E°8BS9
£5°869
S¥LeL
J1vy

0g-
£ec”
e”

aT”
L7
ET"

oe-
8L
8-

vo-
aL’
09-

EL°
&0
£5"

(002
¥E-
58°

™

gl
LL
S

o

LT

ST

£LS

BES
oL9

co-
gL-
¥L°

S0°
56 °
SL-

£€0°
98”
(2 i

99-°
g
9L”

68°
6L"
F6”

Lo~
00~
c0-

dNS

|

eV PE
L L

ZL 91
90° 9%t
00" LLL
S0°SLT
L9 EY
¥Z 91
€y Le
SL™BEC
£9°9

[ A
09 14
6v 9L
LESSE
L9 289C
£STLDET
60°SL¥L
a3.193dx3

5¢
6T
£E9E

€9t
10¢

ST
At
LE

61
LT
9%

£l
133

OLLZ
FoCl
9v¥L

S3SVO

z088S TYLOL
6910¢E HIVINEA
£E98¢ ATV

IDNd FTI9 DILVAEHYIINI/YEAIT

c088s TYLOL
6910¢ HTYIWE A
£E£98¢C HTYW

WALOHEA aNY NOTOD

20889 TYLOL
69T10¢ HIVNEA
€£98¢ HTYRW
HOYHOLS

20889 TYLOL
69T0¢€ HIVWHA
££98¢ HITYH
SNOYHJOSH

z088s TY.LOL
69T0¢E HTVIWHA
EE98E dTYNW

XNAIVHd/ALIAYD 1940

c088§ TYLOL
6910¢€ HIVINHA
£E98¢ HIYN

SHLIS ¥dDNYD TTIV

dOd d3ONVO

S3SVO 2002-9661 ‘SALVYH QILSNraAV-IOV Pue SOILYY ALIAIGHOW A3ZIGUVANY.LS
VINVATTASNNZd 01 A34VdINOD ALNNOD NOG¥VD 10} S3LVY JONIAIDONI ¥3ONVD

Z23navl



¥r

|

B85

(U

¥8-
SL”
80"

£9°
£8”
68"

o-
6L"
09-

L8
59°
aL-

S6°
86 °
6E"

JH00S-Z

—

Ly ge
L6 Z¥
106
99° LL
gE"6FL
L8"
€8 1¢
- Kot
S& 9%
cr-es
c0"t9
0% 20tL
130 A
89° 1T
gEL
QZ"TT
0F°0T
PO°CT
J1vy
rav-3ov

29" ve
£E8° LY
Ly’ 6
LZ"58
S¢ 89T
00T
50" ¥
68°61
¥ 8€
£C° 596
86" LL
VL 6LL
4 il 7
68° L
8%"8
88 C1L
¥8°TT
L6TET
J1vd

a3aLsSNravNn  31vy vd

g6

69"

58°

LY
L2
£9

0s”
96"
ce”

BT"
Lg-
6L"

68"
te”
8-

68"
L. *
Lo

‘61

SE

L8
99T

St
¢l
81

c8
L9
L6

™

cl
2t
€L

61

) A e’ 9%
0g 1T 88°£8
le” L8YTE
56° ¥z 89t
96° 6F ¥t
€8’ SL'E
[ LZ 0L
eV L ce'ec
6ET 96°0F%
00°T 6C°E6E
= 607€91L
S0° 1L 0z ecc
28" 65°9¢
g8L° 9Z'§
¥8° veroe
L8 96°09
8"’ 59°0¢
6’ L¥#"0¢E
HNS d3103dx4

panuyuos - Z 31av.L

[4s)

T0T

0c

LSE
6FE

66
¥
LS

A3
¢stl
ove
Te
LT
€9

S¢
8¢

S3SVO

6910¢ HIYIWHA
AIYAO

6910¢€ HTYWHA
SON ‘sSn¥aLn/sndiod

69T10¢€ HIYNHA
I¥ALN XTIAYED

£0885 TYLOL
69L0€E HITYINH A
EESBE TV
LSVHYd

c08BS IYLOL
6910¢ HITVWHA
£EE9BT HTW

NI¥S HHL 40 YHONVTIR

088G T¢LOL
6910¢ HIVWNHA
££98¢ HTYRW
ONNT AN¥ SOHONOHH

z0885 TYLOL
6910¢ HIYNEA
£E98C dTY
XNAYYT

2088s TYLOL
69T0¢E HITVNHEA
£E98BE dTYNH
SYHADONVd

d0d d3ONVO



0"
60°
LO"

gL
10°
60°

B
ce”
9L

LE"
Ly
5¢°

9L~
S¢°
S

¥6 "
EES
Ie"

= 5o B

J400S-Z2

¥6-

Sg° ¢
e ¢
06" €
PL %2
68" F¢C
E9*5E
£€9°8
66°0T
86°9
L4
69°5
0L"B
LI ST
PGS 0L
60°0¢
BL ¢t
S¢ 91
1€ 6%
QT ~E
ENR
rav-aov
8L L9

0% €
¥8°¢€
66°¢€
V6 ' LE
¥6' LT
¥e" LE
668
9t TL
67" 9
LL™L
=l
BY 6
SE8"LT
8 LL
56°¢€¢
¥ LE
LV BT
BE"LS
869
J1vd

9€"
76"
18°

L
e’
LE*

ge -’
£8°
Ta:

oe-
6"
9L"

¥a-
geE”"
25"

BT
5558
EE"

98"’

oy

2z
1
44

0

PT
L
8L

6¢
ST
a4

a3LsnravNnn 31vd vd

607681

¥0-°

08T

00~
96"
o’

60°
LT*
1o-

g6’
6L"
0g”’

86°
88"
LO”

(A0
£6°
80"

oL~
90"
It

=4

0¢

i

~

dHNS

0" PL
ze'9
g L
96°50T
ggE" 08
G VEE
£eZ° 0¥
020t
e0"0L
59 ¢E
£E8 VI
28" L1
LY 69
86°9¢
6¥ C¥
LETOFL
8L°9¢€
6S7E0T
9511
a3’Lro3adx3
9t el

el

STT
65
9§

LE
ve
€T

A
€L
61

L
ot
9%

¥ST
6t
STt

4t

S3SVO

6LE

c088S TY.LOL
69T0E HIYWHA
€E98¢ HTYRW

YHOHdWAT S.NINDAOH

20885 TYLOL
6910E dTVINEA
£E98C dTYN

YHOHdHWAT S ,NI¥DUIOH-NON

2088§ TY.LOL
69TO0E HTYWHA
£E98¢E ATV
IOYAHL
20889 TYLOL
6910¢€ ATIWEA
££98¢ HTYN

WILSAS SNOA¥EN d¥THLO/NIWVHL

2088s TYLOL
69L0¢E HIYWE AL
££98¢C CRERA0|

SIATHEd TYNHY ANV AINAIA

£0889 TYLOL
6910¢€ HATYWHA
££98¢ TN

dHAAYTId AIYNINN

£E98¢ HITW
SILSHL

d0Od H3IONVO

£E9BEC TV

HLYLSO0¥Yd



o8-
8"
Pl

69°
£0”
6"

AT
S6°
6c"

JH0O0S-Z

1

S0ueYD (0 UT T B IO 2DUBDTITUBTS TROTISTIEIS JO TaAST] % G6 © 01 sajenbs g1 3O

aI0068-2

e) potaad Burjiodsx bBurinp a3jels o3 peaxedwoo vaie Apnis JO SoueDIITUBTS TEDTIST3E3S

*883el ZO0Z-9661 ¥4 UO paseq

Butjzodax Butanp eaxe Apnis 1oz uorjerndod gpo’'00l asd s3ea [enuue

‘potiad burtjxodsx Butanp esae Apnjs zo3 uorie(nded gpo’00T Iad s3I SpnID TeENUUE
-potaad Butijaodsa Butanp uotjerndod gpo’'00T Iad 23eI 23EIS [BNUUE

potaad

abeasay
abeasay
abeasay

* (8esen pejonadxas/paasissqo) otied AJTPTQION piepueis

‘potaad Butjzodax

Butanp sejexl sjels yd sbeisae psoustasdxs pey esie Apnis T sased pajoadxs JO Iaguny
‘poraed burjxodax syl butanp ssseo pasoubetp ATmeu Jo Iaquny

‘uotietndod snsus) 000

= JY0DS5-2

= HILVY [AY-dJOV
=HdL¥d LSNCavNn
= HLVYE ¥d
= dWS

= AaLoIdXd
= 53dSYO
= d0d

PSHAOD HTHY ITHYA

‘@pueyD 073 8Np S837 A0 aWll syl Jo jusoisd g anooo o3 pajoadxa ST S33Bl ¥4 pue
Ajunoco ayj ussmiaq SOUSILIITP {96°T ©3 Tenbs 1o 1ajesab sxoos-z Ag psieotput juedrjtubrs ATTEOTISTIRIS 4x

94" 58" A €5" 68°1 T

00" 00" L1 00" VL 0

95" T SL°T 08°1 L8" ST T 1
£0°GT 9L°91 E9ET 0T"T 95°Z9 69

65 L1 6L 2T L9"TT 66" 81°LC LZ
L9°81 S6°0€ ZL'ST 61°1 gE"9E (44
96'9 zo's €2°9 L T ¥S'6¢ £€
68°L 00°6 26°'G ge"T 9z ¥1 61
10°9 869 859 g6 8Z°ST a
rav-39v d3lsnravNn 31vd vd dHNS a3.103dX3 S3SVO

panuiuod - Z 3719v.L

£088s
69TL0E
£e98¢

€088S
69L0¢E
£E€98¢

c088%
69T10¢
£€98¢C

d0d

TYLOL
ATV
HTYRW
exsa eTweylzAodiod

TY.LOL

HTYWEA

dTEH
SYIWEMNAT

TYLOL
ATEWNI A
AT
YHWOTHAN HT4ILTOW

430NVO



56 °
0%
8¢ "

Li”

*+ [T
*x 90°
#x TE"

¥S-
Fa-
6t’

L6’
vL-
89°

=
0g"
8%

FH00S-Z

~

—

™

8¢° ¥
052
0Z"9
99°¢8
v 9L
6L°68
L9°T1L
8" 8
69°F1L
T
TOE
OL" LT
BB LT
£Ev 9
08" LT
PLT9LS
91" 8%9
00°LO9
ENR.

rav-Iovy a3alsnravNn 31vd vd

L6 ¥
TE &
L6 9
FL 66
9t " 96
BETEOT
T0"¥T
LeE"TL
L6"91
BE L
05" ¢
E9YEE
LP EL
084
6L°6T
SE"TLO
£€°299
26 169
J1vy

e¢”
£e”
e’

aT"
3
Ty

og-’
BL®
8-

FO-°
eL.’
09

Sl
€0-
£S°*

ov-"
A
58°

™M

EL
L
QL

™

Ll

ST

£LS

BES
019

(i

8’
8L"
58°

LOTL

S0 L
PL-
91°'1

LO" L
LE*
LT

[o"t
c0° 1L
66 °

dINS

P8 FETL
0F°" 9%
¥¥ 88
08 cLel
98 " T¥0T
FC LE6
€6 9%C
2L "00tL
LZ°9%L
¥ 95T
9t£°6¢
8BS LTL
Lo"€ec
6196
c8'SBT
Fe 9levl
LOT0CPL
L1 96¥%L
a31953dXx3

1T
9t
SL

6cee
9TLLL
€TTT

ELE
TET
281

S9T
62
9tL

[OE
88
ELe

£005T
FasiL
evvL

S3SVvO

0SZ6T1E TY.LOL
S9¥S9tT HTYWNEA
S6LEST HTIYI

IDNd HTIE DILVdEHVEINI/YIAIT

0§Z6TE TYLOL
S9%S9T dATVINTA
S6LEST HITYRW

HOLOHEY aN¥ NOTOD

0seZeltE TY.LOL
S5FS91 HIVNEd
SeLEST HIVH
HOYWOLS

0526 1Lt TYLOL
SSFS9T ATV A
S6LEST T
SNDYHAOSH

0GC6TE TY.LOL
SSPS91 HTINEA
S6LEST HTYW

XNAYYHd ANY¥ ALIAYD TI¥OONH

0ségelt TYLOL
qas¥eol HTYWHA
geLeEST HTIYRN

SHELIS ¥ADNYD TTIV

d0d HIONVD

S3SVO 2002-9661 ‘SALVY AILSNrAV-IOV PUe SOILYYH ALIAISYOW A3ZIGYVANY LS
VINVATASNNId 01 34VdINOD ALNNOD INYIZNT 104 STLVY JONIAIONI ¥3ONVO

€37avl

" (UOTJETIRA WOPUEI O3 anp =24r €31nsax ayl jeyl



9"

*x 6F° €

00°1

T4
LT
95"

SO0°T
€8
L9

»* 6F°C
+x LTS
80°T

*x 60°C
8L°
v FE°C

€8’
SE°T
BE"

J400S-Z

9g8°0¢

6" Cv

S8 0L

£€0°08
66251
88" [

19" vl
L0 21T
EETLT

9T " LL
21°8%
EE"T1I0T

199
6ENE
SZ Y LL

09°¢tT
0% " %L
£E9°EL

J1vd

rav-1ov

00" ¥%&

EL"6F

oV Lt

¥6°C6
SETLLT
L €

SL°9tT
0E"ET
g6l

20" L6
SESL9
8¥° 91T

AT
89°¢€
tEL'Cl

8e°91
ET°BT
6V %L

Jlvd

da3aisnravnn

€661

69°5¢E

S8'6

LY 18
10951
£9° 1

05°S1T
96°C1
€T 81

BT Z8
T9 L9
6L"LE

6E°S
A
188

68°¢CT
|5 R
LOTEL

J1vd vd

SO0°T

OT'T

86"
86"
ST L

76"
€6’
S6°

90" 1T
EL° T
L6 "

NS

0% 992

€6 8LV

I6°6LT

67 FLLE
£5° %602
96°61

LO"EBE
e el
99" LTZC

6E°991¢
6L 9S6
0z 0121

PL LEL
98°6c
BZ LOT

98 9%t
SE"S8L
TS TO9T

a3Lo3dx3

penunuod - ¢ 37av.L

gLc

9LS

ZET

LLOT
Faoc
£C

9t
Pal
L0¢

FECC
08.L
Fsel

891
1€
LET

99¢
0L<
24

S3ISVO

S5%S91

9S%591
SON

§5%59T

09Z6T¢E
SS¥SoL
S6LEST

05¢Z6TE
S5¥S9T
SeLEST

HIVNH A
XdYAO

HIYWNEA

‘sn¥ELO/SNdd0D

ATYWHA
I¥ELO XTA¥ED

T LOL

dAT7WNEA
HTYH

LSvHEdd

TY.LOL
HIYWHEA
HITYRW

NIMS HHL 40 VHONWYTIW

0SZelt
S95%S9L
SG6LEST

TYLOL
ATIWNHA
HATEW

ONNT dNY SOHDNOYH

092Z61LE
56¥%591
SeLEST

0SZ61TE
S87591
S6LEST

d0d

T¥.LOL

HIVWEA

HTYW
KXNZAEVT

TYLOL

ATEWHA

dTYNH
SYHIONYd

H30NVO



FL"L

§9°
96"

cs-
LB
oz’

¥ LETS
*x 18°§

OT.*

6L"
9L

891

IS A
aL-
80"

00°T
Lt

LZ T

¥

FH00S-Z

*» ¥9°6

¥8°¢E
6C°¢E
v ¥
62l
LS ee
B6°ET
LG ET
£6"TE
89" ¥
BL L
ce g
£8°6
67" F1
£9°0T
9981
I19°0¢
6T°S1T
6T LY
Sg'9
J1vd
rav-3ov
St evl

¥6°' ¢
LETE
597 F
9L LT
LETLT
¥e'9¢
oL %L
s ege
£0*g
S5*8
59°89
65701
69°91
6921
66°0€
Ak HE
00"61L
£ES°¥S
e 9
31vd

da3isnravNnn  3J1vd vd

S8E5T

9E"
¥6-
8"

TLS
ce’
LE

ge-°
£8°
il

ote-
6¥%"
91-

78"
gE”
9§~

€€

98"

PO 08L

™™

(AT
e
ve

el

\o

¥L
It
BT

"6C
£
E£™

ST
¥¥

¥T

PL°L
[
911

—

£0°T
90T
66"

L0 L
16"
0" L

86°
€67
Lot

PO T
66"
90t

80° 1L

HWNS

panuyuod - £ 31avL
25 6CCC

6L"

c0 " LL
58" Pt
LT 2%
90269
¥I 862
26 ' t6c
FLOLTE
29791
EC LS
B0 6LL
Sv°ve
E9°¥6
70 28t
SELST
69 " FCe
EETELL
S6°TE€C
BE TS5
9L"¢9
a3103dX3

88
6t
6%

L09
LLE
06¢

STE
19¢
¥S

6l
Ll
FLT

£ELE
Ll
9¢¢

L08
gee
LBS

89

S3SVO

FPOLT

0§26 1LE TYLOL
575991 HIYWHA
S6LEST HTYIN

YHOHAWAT S .NIADAOH

0s¢e1lt TYLOL
959%S891 HATYWHA
SELEST HTYW

YHOHAWAT S .NINDUIOH-NON

0SZ61E TYLOL
SET59T HIVNHA
G6LEST dTYEN
AIO¥XHL
0S26TE TY.LOL
qsv591 HTYINE A
S6LEST HITYIW

WALSAS SNOA¥EN HHLO/NIVIE

05€g61¢E ¥ LOL
S9¥S591 HIYIWEA
S6LEST HIVKH

SIATHEd TYNId ANV AHNAIA

0gcelt TYLOL
§9%5991 ATVWEA
S6LEST HTYW

dEAAVTd AYYNINN

S6LEST HTYW
SILSHEL

dOd d30NVO

S6LEST dTYW

HLYLSOdd



X%

* R

¥

¢C

90UBYUD (QF UT T B I0 30uedTJTubls [eoT38T3eds JO [948] & §6 B 01 sajenbs gg' ] JO 21008-%
) potiaad burtjaodsa butanp ajejs o3 pazedwoo eaie Apnie JO S0UEBDTITUDBTS [BOTIST3EIS

‘931 200Z-966T ¥d UC paseq

butijaedsx butanp esae Apnis o3 uoTjerndod goo‘00T Iad 23ex Tenuue

‘potaad butjaedsx Butanp eaae Apnis ao3 uotierndod 00’001 a2d 231 8pnio TeNUUE
‘potasd Butjaedsa Butanp uorjerndod goo’00T I2d 93v1 23elE TENUUR

potaad

abrasay
abeiany
abelaay

* (saseo pajoadxa/paslasqo) oTley AJTPIQION pPIRpUER]S
‘potaasd Butjzodsz
Butanp sa3jex a3els yq abeisar paouaTiadxe pey eaie Apnis JT saseo pajoadxs Jo Jaquny

‘potaad burjzodax syl butanp seseo pesoubeTp ATmau jo Iaqunpy
‘uotaerndod snsua) 0002

HY025-2

= HLV¥Y radv-dOv
= HLVH LSNLAavNND
= HIVH ¥Wd
= =it
= adLD0ddXd
= SHSYO
= dod

$8HA0D ATV IAYA

*90URYD ©3 anp Ssa[ 10 aWTjl ayj Jo jusoiad § Inobo 03 pajoadxs ST 3381 ¥d pue
Ajunon sy3j ussmiag 9ousialIlp ‘9T 03 [enba 1o asiesib siods-z Aq pajeotput juedtitubrs ATTEOTISTIRIS x4

8T ¢ VeV 10°S PEI [0°€ 2901
8L 1 86°C £9°¢ T1°T 892 8v' ¥
6L"E S8°G 059 08°T 9T € AN
¥8° ¢ ze 91 99°8T £9" £T 61 1 62" 0S¢
AV 0T %1 ¥8°91 L9 TT [Z'T 8E€°T9T
66°1 8% 81 z9-oe zL ST 8T T 16881
g1 95°G L9°9 €29 68" 26 991
0%"T 16" % €19 65 £8° SL 88
1e° 0€"9 SZ'L 95 9 96" LI T8
J1vd J1lvd
3FH00S-Z rav-19v  a3LsnrdvNn 31vy vd dAS a3.103dx3

penunuos - ¢ 37av.1

cE
Ztl
0z

L1V
Setl
zee

6vlL
L
8L

S3SVO

0SE€6TLE
S9¥%S91
S6LEST

05926TE
SS¥%S9T1
S6LEST

05¢€61T¢E
SS¥S91
SELEST

dOd

TYLOL
HITYWNHA
HTYNW
exea eTweyjdAodiod

TYLOL

HTIWNHAL

CARRA0
SYIWHENNHET

TYLOL
ATENHA
HTYRW
YHOTHAW HATdILTONW

H30ONVO



9t

‘(UOTJETIRA WOpUBRI OF INp ale 831[nsal ayl Jeyl



05"
0%

¥+ G0°
** BE°

65°
s~
FE”

£E"
¥9-
8L”

*¢ B8L°
89"
vy T2

TL"
9%
8%°

JH¥0IS-2

™

—

g9 ¢
99°1
SL*S
£6°G8
00°08
v ¢e
¥8'6
9F 4
LETET
¥0° 9
S5Z%¢
£€0°8
I8 ¢l
£6° L
I1°02
EL"6LS
08" 58S
£€E509
Jivyd

82" ¥
802
6% 9
EF FOT
LLTTOT
L Lot
L6 TT
59°6
[ N
66°§9
¥8°¢C
LT 6
LB ST
av'6
peE e
18'6L9
92999
67 E69
J1VvY

oz’
£Ec”
re”

9T~
£EE"
"Gl

€1

oe-
8L"
8-

v0-
gL”
09

1711
20-
£g°

0¥’
¥¥
S8°

™M

€L
TL

o O

o™

LL

L

ELS

BES
0t9

rav-Iov  a3ilsnravNn 31vy vd

oL”
Ls-
6L”

LO

ot
S0°

€87
€8’
4

EL"

Lo

£0

66"

dNS a3103dX3

Lt

8BS %9 S¥
6E"LE Lk
6L €Y FE
i 1 L GE6E 660T
L 69 °6LY 8ES
. ¥0"9S¥ 19%
i L6 "LLL 9¢T
L CE IR LS
L BS LL SL
6%°SL £9
EL°81L ST
LET LS 8¥
7€ G9°FEL L9T
L BZ ¥V 05
LET06 LTIT
£ cC E80L FSLL
T ST 8LPEL AT
LO"S5599¢ A3-R

S3SVO

SEEO0ST TY.LOL
BLSSL HTYWHA
BLBYL T

IoNd E1I9 DILYAHEHYNINI/HEAIT

9EE0ST THYLOL
8159594 dTYNE A
818¥%L AT
WNLOTY ANV NOTOD

9EE0STL TYLOL
gLsss TN A
gLevL qTYIN
HOVYHWO.LS

9et0ST IYILOL
BTSSL HIVNHA
BLBVL HIVR
SNOVYHJOSH

9EE0St TYLOL
8ISSL HIYWHA
8I8¥%L HITYRW

XNZYYHd ANV ALIAYD T¥DONL

9E€E0ST TYLOL
81SSL ATYWEA
818VL ATV
SHLIS YHADNVD TTIV
dOd 430NVI

S$3SVI 2002-966) ‘SILVYH AILSNrAV-IOV pPue SOILYYH ALIAISHOW A3ZIGUVANYLS
VINVATASNNId 0} 34VdWOD ALINNOD TIMTANHOS 10§ SALVY FONIAIONI ¥IONVD
v a1avl




»+ EETS

LT”

¥+ 68°C

£C 1
e L
£E”

AR B
9L L
9%

6b"’
*+ 9T E
[6°T

g5
99°
¥ T

¥+ 06°C
*x BS T
0S° LT

34008-Z

PP ekl

LS 6l

¥ LY

P8"PI

06" LL
06°8¥vL
¥8° L

LG LT
0z 91
L 61

0L 08
ST 95
80°LOT

L4 9
cL ¢
86 0L

0876
€678
gL 0L

J1vd
rav-Iov

eV ELT

oLzt

Fe° 58

0L"ST

95788
EZ"PLL
oL"¢

L9°61
L6 LT
6" TE

9796
£Ev'6e9
gLVECT

6Ll
ge't
TR5EL

g8 TT
SE'TT
¥ 2L

J1vyd
da3isnravnn

¥0 08T

€661

6975t

586

L% L8
L0"9S1L
£9° 1L

05°ST
96" ZT
¢z 8l

gL "¢8
s L9
6L°L6

6E°9
LE* 2
8 8

68°CT
TLYET
LOTEL

J1vd vd

8¢

€8’ Pe " LBOT
86° FL 221
e T 1g-o0ce
q°1 TL"S§S
96° 9L " %L6
56° 107596
EET SL°6
ET"T L57 €8T
ST L6"SL
S0° 1L 097901
86" OL"EEOT
£a S6°1P¥
OT"'T SL Tes
el £6°599
ES T 8L ET
5¢°L S1° 25
9L FEFOTL
OL" LETSH
28’ L6 8L

dHN S a3Lo3adxd

panupuold - ¢ 3779V.L

€06

02T

Zec

£8

(AN
ree
It

Loz
S6
(A

STOT
LOE
8¥9

8
LT
59

S¢1
09
59

S3SVYO

BIBFL dTYN
HLVLS0dd

BLS5SL HTYWHA
AEYAO
+

8BTSSL dATYWEA

SON ‘Sny¥HELN/SNdd0D

8TSSL HIYWHA
I¥ALO XTIAMHED

9t€0sST TY.LO.L
8TSSL HIVINE A
8T8¥%L dTYW
LSYH¥d

9ce081 TY.LOL
815984 HITYWHA
81L8F%L HATYN

NIXS HHL 40 VHONWVTHEW

9EE0SL TYLOL
BLSSL HTYWNHA
8LBVL HTYW
ONANT ANY SOAHONOWH
9£€05T TY.LOL
81554 HIVINEA
BLBVL dTYN
XNAYY'I
9EE0SLT TY.LOL
BLSSL HTYWHA
8IBVL ATV
SYHIDONVYd
d0d d3ONVO



¥ LT
Le?
T8

gg"’
LE"
00"

88"
18-
ges

£L°
Lo-
L0~

Lg*
LS
g8°

06"
ST
TE™”

otL”

JH00S-Z

lad]

1 e
0E°T
£E6° 2
S &
§5°0¢
0E"ve
20T
¢e st
e ¥
6979
TS5t 8
BB 9
oS " vL
ECEL
£E6°9T
E0"LE
89°4LT
0E"S¥
SL°9
J1vd

rav-3Iov  a3alsnravNn 31vd vd

6172
CE'T
90°¢
ZE" 98
91°s¢
05 LE
SS°0T
0L°8T
SE°§
¥ 4L
BE L
a¥ L
1691
9L " F1L
60°6T
PP LE
GECT
oL"es
Zb" 8§
31vy

9’
6"
e-

| &
i

¢

e”

BE”
£8-
i

oe-
6"
o1

¥a-
BE®
95"

g
17
8 e

98"

£
Z
3

[

Ve

o

Y1
L
BL

6c
S%
v¥

6¢

£9° 09°'9¢ €2
e 6L°ST L
L 18°0¢ 9t
86" g€ 18¢2 LLE
L6" LEVLET €€T
00T IO " ¥%T PRI
60°1 16 10T
0T" T 6E€°GL €8
LO"T €T"9¢ 8z
z6" I1°58 8L
00° T 06" 8¢ 6€
¥8 - 12°9% 6€
86 L1281 8L
L0 T 09°2L 8L
16" LG 60T 00T
90" T SE 2ZLE V6 E
ST T 62°20T 8TT
Z0°'T 90°0LZ 9LT
86 6STE 1€
HINS a31.03dX3 S3ASVO

panuyuos - y 31av.L

9€E0ST IYLOL
BLSSL HIYINEA
BIBFL TV

YWOHdHAT S,NIADAOH

9tE0ST TYLOL
BISSL HTYINHEA
BL8YL HTYIN

YHWOHdWAT S ,NI¥DAOH-NON

9te0st TZLOL
8LssL HTYNEA
g818¥vL HIYIW
AIOYAHL
9E£E0ST IYLOL
815854 HIYWEA
BLBVL TV

WHLSAS SNOANEN ¥HHLO/NIVHH

9EE0StT TY.LOL
BLSSL HTYWNHA
BL8YL ATYNH

SIATHd TUYNHYE NV AINAIX

9€€0ST TYLOL
8T5SL ATYNHA
BIBVL HTYIN
JAAAVTE XIVNIAN
gLeve dTYNH
SILSHL
dOd H3ONVO



- (UWOTJRTIRA WOPURI O3 SUP B4 S3[NSax a3yl eyl
SouByD 0z UT [ ® IO 20UBDTFTUBIS [EOTISTIBIS JO [9A8] % G6 © 07 sajenba 96°'1 jo 2I008-2
e) potaad Butijzodsa Butanp 23e3s o3 paiedwoo eaze Apnis Jo souedrirubrs [eOTISTIRIS
"s93BI Z00Z-9661 ¥d uo paseq potrxad
Butjzodax Butainp eeie Apnis iojy uotaerndod gpo‘oor Iod sjex renuue abexaay
‘potaad Buriiodsa Butinp esxe Apnis xo3 uotriernded 000'00T rad 9jex apnio Tenuue abeiaay
‘potasd Butjzodax Butanp uotieindod 000'00T 1ad aje1 ajels [enUUER 3DEISAY
‘- (ssseDp poidadxa/pasissqo) oTiey AJTPTQIOW PAEDPURIS

‘potxad butjzcdax

Butanp ssjel 97e18 vd obeisae psouatisdxe pey eale Apnis JT S9seD pajodadxs JO IsqunN
-potaad Butjzodsa syj burtinp sssep pasoubetp ATmau JO ISQUNN

gLl (A
vy Z9" T
6L°T 6€°S
98" €L VL
9Z" 0T"2I
76" GS°LT
ET° T vE'S
ee 1 9 ¥
6E° L' 9
31vd

3400S-Z rav-Iov

‘uotaended snsus) 0002

= HY0DS -2

= HI¥Y [Ad¥-dDY
=JLVd LSNCav¥Na
HIWE ¥d
= HWS

I

= qaLOAdXE
= SHSYO
= dod

8HAOD HTEVIUYA

‘oouBYD 07 anp S€9T IO 8wl 8yl jo jusdaad g Inodo o3 pajoadxs ST Sa33el ¥d pue
£qunoo syl ussmilaq SOUSISIITP {96°T 03 Tenba Io x9jeaib 9100s8-z AQ pe3eDTPUT JUBDTITUBTS ATTeo138T1R1S 44

66" €
65" T
0" 9

0T LT
LS P
L9761

9% "9
98°9
90" L

31vd
a3atsnravnn

PP L
LL"1
08" 1

E9TET
L9'TT
o P =i

€€ 9
26§
959

J1vd vd

LE"Z 90°§
971 90°¢
00°€ 00" €
80T g5 99T
oL LT ¥L
ert 8T 6
98" 8Z 6L
8L" SEHE
£6° EL'6E
HNS a3.1o93dx3

panupuod - y 379V.L

et 9€E0ST
€ 8TSSL
6 8L18¥L
08T 9EEO0GT
Lé 8TSSL
£E0T 8I8VL
89 9€€0ST
1€ 8IGGL
LE 8I8¥L
S3SVO d0d

TY.LOL
HTYWH A
HIYW

exea eTuweylAdd1od

TV LOL
dTTNdA
CAERVAG
SYINAMOET

TYLOL
ATVINEA
dATYI

YWOTHAN HTIILTOW

H3ONVO



MAP 1
Tamaqua Health Study
Total Cancer Incidence Rates Compared to State-wide Rates
Pennsylvania ZIP Code Areas, 1996-2002

Legend: Ranking of ZIP Code Areas
Bl Sig. Low| | Lower [ Higher [l Sig. High

Pennsylvania Department of Health




MAP 2
Tamaqua Health Study
Colorectal Cancer Incidence Rates Compared to State-wide Rates
Pennsylvania ZIP Code Areas, 1996-2002

Legend: Ranking of ZIP Code Areas
Bl sig. Low[ |Lower[ ] Higher [Ji§] Sig. High

Pennsylvania Department of Health




MAP 3
Tamaqua Health Study
Lung Cancer Incidence Rates Compared to State-wide Rates
Pennsylvania ZIP Code Areas, 1996-2002

Legend: Ranking of ZIP Code Areas
.Sig. Low| |[Lower Higher. Sig. High

Pennsylvania Department of Health




MAP 4
Tamaqua Health Study
Female Breast Cancer Incidence Rates Com pared to State-wide Rates
Pennsylvania ZIP Code Areas, 1996-2002

Legend: Ranking of ZIP Code Areas
Bl sig. Low[ |Lower Higher [lli] Sig. High

Pennsylvania Department of Health




MAP 5

Tamaqua Health Study

Prostate Cancer Incidence Rates Compared to State-wide Rates
Pennsylvania ZIP Code Areas, 1996-2002

Legend: Ranking of ZIP Code Areas

Bl sig. Low

Lower

Higher [l Sig. High

Pennsylvania Department of Health




MAP 6

Tamaqua Health Study

Brain Cancer Incidence Rates Compared to State-wide Rates
Pennsylvania ZIP Code Areas, 1996-2002

Legend: Ranking of ZIP Code Areas

. Sig. Low

Lower

Higher [ll] Sig. High

Pennsylvania Departinent of Health




MAP 7
Tamaqua Health Study
Non-Hodgkin Lymphoma Incidence Rates Compared to State-wide Rates
Pennsylvania ZIP Code Areas, 1996-2002

Legend: Ranking of ZIP Code Areas

Bl sig. Low[ |Lower[[]Higher[Jli] Sig. High

Pennsylvania Department of Health




MAP 8

Tamaqua Health Study
Hodgkin Lymphoma Incidence Rates Compared to State-wide Rates
Pennsylvania ZIP Code Areas, 1996-2002

Legend: Ranking of ZIP Code Areas

Bl sig. Low

Lower

Higher [l Sig. High

Pennsylvania Department of Health




MAP 9
Tamaqua Health Study
Leukemia Incidence Rates Compared to State-wide Rates
Pennsylvania ZIP Code Areas, 1996-2002

Legend: Ranking of ZIP Code Areas
Bl sig. Low| |Lower Higher [l Sig. High

Pennsylvania Department of Health




MAP 10

Tamaqua Health Study

Polycythemia Incidence Rates Compared to State-wide Rates
Pennsylvania ZIP Code Areas, 2001-2002

Legend: Ranking of ZIP Code Areas

Bl sig. Low| |

Lower

Higher [ll] Sig. High

Pennsylvania Department of Health




Table 5

Cancer Mortality Rates for the U.S., Pennsylvania, Carbon, Luzerne, Schuylkill Counties

Age-Adjusted Death Rates Per 100,000 Residents, 1997 to 2002

u.Ss.

CANCER

ALL CANCERS 199.8
STOMACH 47
COLON-RECTUM 20.8
PANCREAS 10.5
LUNG 56.2
BREAST 27
UTERUS 4.1
PROSTATE 315
KIDNEY 4.2
URINARY BLADDER 44
THYROID 0.5
BRAIN/NERVOUS 46
N.H. LYMPHOMAS 8.4
HODGKIN's disease --
LEUKEMIA 7.6

Pennsylvania

207.1

4.6

23.4

10.6

55.7

28.8

47~

31.8

43

47"

0.5

44

89"

7.8

Carbon
Co.

221.7*

5.0*

26.7*

10.6

60.1

33.5

29.4

4.3

5.8

8.3

6.7

Luzerne Co.

210.6

6.0*

269 *

10.8

§23*

28.5

54°*

29.6

45

43

4.5

9.0

8.2

Schuylkill Co.

2124
4.5

247"

8.9
58.3
24.9

=3
28.4
4.4

5.0

4.0

8.6

9.2

* Statistically significant compared to the U.S. rate.

Source; National Cancer Institute -Stat

40

e Cancer Profiles; http://statecancerprofiles.cancer.gov/



