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Abstract

A 2022 Michigan Department of Health and Human Services report concluded that Madison
Heights, Michigan had elevated lung and bronchus cancer (hereafter “lung cancer”) incidence
during 1985-2019. The objectives of this analysis were to compare changes in the rate of lung
cancer incidence over time for Madison Heights to the rest of Oakland County and Michigan;
determine if the lung cancer incidence rate among Madison Heights residents was greater than
expected; and compare the lung cancer incidence rate in Madison Heights to other cities in
Oakland County. While the lung cancer incidence rate in Madison Heights was significantly
higher than the rest of Oakland County and Michigan, rates decreased over time for all three
geographic areas. While an excess of lung cancer was identified in Madison Heights during
2016-2020, the strength of evidence was weak. Also, the city’s rate of lung cancer incidence
during this same time was similar to several other cities within the county, reducing the
likelihood of a spatial cluster or unusual pattern of lung cancer within Madison Heights. Public
health initiatives such as smoking cessation, cancer screening and residential radon testing
could help reduce the risk of lung cancer incidence and mortality.



Background

In 2017, a Madison Heights resident contacted the Michigan Department of Health and Human
Services (MDHHS) Division of Environmental Health (now the Environmental Health Bureau -
EHB) with questions about lung and bronchus cancer (hereafter “lung cancer”) and their
environment. The EHB provided the caller with educational information and resolved their
concerns. In 2022, MDHHS conducted a review of lung cancer incidence rates from 1985-2019
and found that the city had an excess of lung cancer when compared to the rest of Oakland
County and Michigan.! These initial findings were presented to the Oakland County Health
Division in February 2023. At that meeting, MDHHS and OCHD agreed that MDHHS would
conduct additional analyses. The results of those analyses are provided in this report.

Overview of Cancer and Unusual Patterns of Cancer

Cancer refers to many different diseases that share a similar characteristic: uncontrollable cell
growth and division.?3® Cancers, as a group, are very common.?3 According to the American
Cancer Society, 1 of every 3 women and 1 of every 2 men will be diagnosed with some form of
cancer at some time in their lives.*>

The Centers for Disease Control and Prevention (CDC) defines a cancer cluster as a greater than
expected number of the same or etiologically-related cancer cases in a geographic area over a
defined period of time.® An unusual pattern of cancer may involve a greater than expected
number of the same or etiologically related cancer cases within a certain time period, but not
within a given geographic area.”

All cancer clusters are considered unusual patterns of cancer. However, some unusual patterns
of cancer may not meet the definition of a cancer cluster.” Both situations may warrant further
assessment.

Given the frequency with which cancers are diagnosed, situations may arise where an unusual
number of cancers are diagnosed among people in a particular location. According to the CDC,°
unusual patterns may be related to one or more of the following:

e Chance or coincidence;

e Underestimating the expected number of cancer cases (e.g., not considering a risk factor
within the population at risk);

e Higher frequency of known causes of cancer (e.g., smoking); and/or,

e Higher frequency of unknown cause(s) of cancer, yet to be determined.



Objectives
The objectives of this cancer incidence data review were as follows:

1. Compare changes in the rate of lung cancer incidence over time between Madison
Heights, out-Oakland County (the population of Oakland County residing outside of
Madison Heights) and Michigan.

2. Determine if there is excess lung cancer incidence in Madison Heights.

3. Compare the rate of lung cancer in Madison Heights to rates in other cities within
Oakland County.

This report is a descriptive review of lung cancer incidence for Madison Heights compared to
the rest of Oakland County and the state of Michigan. It should not be considered evidence that
potential exposure to any environmental contaminant has resulted in higher or lower cancer
risk.

Methods

A cancer case was defined as a person with newly diagnosed cancer where the cancer site was
reported to be malignant and primary. A cancer site is the place of origin in the body where the
cancer arose. The data source for cancer cases was the Michigan Resident Cancer Incidence File
managed by the Michigan Cancer Surveillance Program (MCSP) in MDHHS. As required by

MCL 333.2619 and Administrative Rules R. 325.9050 et seq., all newly diagnosed cases of
invasive cancer in Michigan are routinely reported to the MCSP by facilities such as hospitals
and independent laboratories. The MSCP is responsible for the collection, maintenance and
dissemination of high-quality Michigan population-based cancer data and meets North
American Association of Central Cancer Registries (NAACR) certification standards.® This registry
collects patient age, gender, race, cancer site and type and residential address at the time of
diagnosis. The registry does not record the potential causes of an individual’s cancer, nor does
it collect sufficient information to determine the cause.

A lung cancer case was defined according to Site Recode ICD-0-3/WHO 2008 Definitions® and
included if the person resided in Michigan at the time of diagnosis and was diagnosed during
2006-2020, the latest year for which MCSP data were accurate and complete at the time of
analysis.

The age distribution of a population may affect the overall rate of cancer cases in that
population because cancer is more common among older age groups. Thus, if one population
has a larger proportion of elderly adults than another population, it could have a higher cancer
incidence rate simply due to its age structure. Therefore, when comparing cancer incidence
rates between populations, it is important to account for those differences. In this report, age
structure differences were accounted for by computing age-adjusted rates using the 2000



United States Standard Population.® All rates in this report were expressed per 100,000
persons.

Cancer incidence rates that are based on fewer than 20 cases are considered statistically
unstable. Such rates would have very wide confidence intervals negating any usefulness for
making comparisons between geographic areas or groups. Therefore, cancer incidence rates
based on fewer than 20 cases were suppressed (not reported) in this report.

Part 1 - Compare changes in the rate of lung cancer incidence over time between
Madison Heights, out-Oakland County and Michigan

Five-year, age-adjusted lung cancer rates during 2006-2020 for Madison Heights, out-Oakland
County (the population of Oakland County residing outside of Madison Heights) and Michigan
were compared. To demonstrate time trends, age-adjusted cancer incidence rates for these
three areas were presented in a line graph.

The 95% confidence interval (Cl) for each rate was also calculated. It represents the range that
the rate is expected to fall within 95% of the time. When the 95% confidence interval for the
rate is wide, it indicates that the rate is imprecise; rates that are based on small numbers of
cancer cases will have wide confidence intervals. Confidence intervals were also used to test
whether one rate was statistically different than another rate. For example, if the 95%
confidence interval for the out-Oakland County rate or the state of Michigan rate overlapped
with the 95% confidence interval for the Madison Heights rate, it means there was not a
statistical difference between the city rate and the comparison geographies.

Part 2 - Determine if there is excess lung cancer incidence in Madison Heights

Standardized incidence ratios (SIRs) were calculated to determine if there was an excess lung
cancer incidence in Madison Heights during 2016-2020. The SIR is calculated by dividing the
number of cases of cancer that occurred among Madison Heights residents (called ‘observed’
cases) by the number of cases that would be expected if Madison Heights had the same cancer
rate as out-Oakland County or Michigan.

Similar to the age-adjustment process, SIR calculations account for both differences in the age
structure and the sex distribution between the three geographic areas using indirect
standardization methodology. A 95% confidence interval was calculated for each SIR. These
confidence intervals were used to determine statistical differences in cancer rates between two
geographies. In short, confidence intervals that include the value 1.0 indicate that the SIR is
within the range of expected values and is not evidence of a statistical difference in cancer
incidence.

Additional information on the SIR calculation and interpretation framework is outlined in
Appendix 1.
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Part 3 - Compare the rate of lung cancer in Madison Heights to rates in other cities within
Oakland County

Five-year, age-adjusted rates with 95% confidence intervals were calculated for each city in
Oakland County with a minimum annual average population of 5,000 residents during 2016-
2020. Cities were then ranked in descending order by rate. These rates were adjusted for sex
and age.

Ranking city rates is one way to evaluate the geographic distribution of cancer cases within an
area. In addition, this ranking provides another way to view Madison Heights lung cancer rates
in the context of cities within the jurisdiction of the Oakland County Health Division.

Results

Part 1 - Compare changes in the rate of lung cancer incidence over time between
Madison Heights, out-Oakland County and Michigan

During 2006-2020, each of the five-year incident lung cancer rates for Madison Heights was
significantly higher than rates for out-Oakland County and Michigan (Figure 1). Rates decreased
over time for all three geographic areas (see Appendix 2 for values).

Part 2 — Determine if there is excess lung cancer incidence in Madison Heights

During 2016-2020, the number of lung cancer cases in Madison Heights was greater than
expected compared to out-Oakland County (SIR =1.52, 95% Cl [1.32, 1.73]) and Michigan (SIR
=1.27,95% CI [1.11, 1.45]) (Table 1). These results were both statistically significant.

Part 3 - Compare the rate of lung cancer in Madison Heights to rates in other cities within
Oakland County

Of the 21 cities in Oakland County with a population of 5,000 people or more, the five-year,
age-adjusted lung cancer incidence rate in Madison Heights (73.9 per 100,000 population, 95%
Cl [63.0, 84.8]) was not statistically different from nine other cities and was significantly lower
than Hazel Park (108.6, 95% Cl [88.7, 128.5]), the city with the highest lung cancer incidence
rate during 2016-2020 (Table 2).



Figure 1. Five-Year, Age-Adjusted Lung Cancer Incidence Rates per 100,000 Population —
Madison Heights, Out-Oakland County® and Michigan, 2006-2020.
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Abbreviation: Cl = confidence interval

20ut-Oakland County is defined as the Oakland County population minus those residing within Madison Heights.

Notes: Shading or error bars surrounding data points indicate 95% confidence intervals. See Appendix B for corresponding table
with data values.

Source: Michigan Resident Cancer Incidence File. Processed by the Michigan Department of Health and Human Services,
Division for Vital Records and Health Statistics on Nov. 30, 2022. Vitalstats.michigan.gov/osr/Index.asp?ld=13

Table 1. Standardized Incidence Ratios (SIRs)? for Lung Cancer Adjusted for Age and Sex,
Comparing Madison Heights to Out-Oakland County and Michigan, 2016-2020

Madison a . - .
Heights Out-Oakland County® Comparison Michigan Comparison
Ob d E ted
SeMVeC | Expected Cases |  SIR (95% Cl) xpecte SIR (95% Cl)
Cases Cases
156 102.9 1.52(1.32,1.73) 122.8 1.27 (1.11, 1.45)

aSIR is the ratio of observed to expected cases, where expected cases are calculated by multiplying the age-sex
specific cancer incidence rates for the comparison population (out-Oakland County or Michigan) to combined
census tract population estimates for Madison Heights. 2019 census tract populations were used for 2020.
Source: Michigan Resident Cancer Incidence File. Processed by the Michigan Department of Health and Human
Services, Division for Vital Records and Health Statistics on Nov. 30, 2022.
Vitalstats.michigan.gov/osr/Index.asp?Id=13
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Table 2. Five-Year, Age-Adjusted Lung Cancer Incidence Rates per 100,000 Population by City,
Ranked in Descending Order by Rate — Oakland County, 2016-2020

I e
Hazel Park 106 109 (88.7, 129) 17,025
Auburn Hills 81 76.9 (60.0, 93.8) 21,208
Pontiac 262 74.8 (65.9, 83.7) 65,253
Madison Heights 156 73.9 (63.0, 84.8) 31,279
Walled Lake/Wolverine Lake Village 64 73.5(56.8, 90.2) 14,672
Ferndale 76 72.8 (57.1, 88.5) 20,950
Clawson 57 64.1 (47.7, 80.5) 12,516
Holly Village 49 63.4 (46.3, 80.5) 11,817
South Lyon 60 58.0(43.9, 72.1) 17,362
Berkley 50 57.2 (41.5, 72.9) 15,581
Royal Oak 200 52.5(45.3, 59.7) 60,740
Wixom 27 49.3 (29.9, 68.7) 13,846
Oak Park 89 44.7 (35.6, 53.8) 30,557
Rochester/Rochester Hills 252 43.9 (38.6, 49.2) 88,588
Farmington/Farmington Hills 299 42.7 (37.9, 47.5) 94,641
Novi 138 41.4 (34.7, 48.1) 56,705
Southfield 238 39.1(34.2, 44.0) 74,554
Troy 209 37.6 (32.6, 42.6) 84,483
Beverly Hills Village 28 32.2 (20.5, 43.9) 10,621
Milford Village 18 * 6,411
Huntington Woods 14 * 6,421

Abbreviation: Cl = confidence interval

2 Age-adjusted rates were computed by the direct standardization method using the age distribution of the 2000 U.S. Standard

Population.

*Rate suppressed if fewer than 20 total cases.
Notes:

Shading indicates city with rate not statistically different from Madison Heights.
Cities with less than 5,000 population excluded from analysis.

Source: Michigan Resident Cancer Incidence File. Processed by the Michigan Department of Health and Human Services, Division
for Vital Records and Health Statistics on Nov. 30, 2022. Vitalstats.michigan.gov/osr/Index.asp?ld=13.
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Discussion

The objectives of this analysis were to: 1) compare changes in the rate of lung cancer incidence
over time for Madison Heights to the rest of Oakland County and Michigan, 2) determine if
there is excess lung cancer incidence in Madison Heights, and 3) compare the lung cancer
incidence rate in Madison Heights to other cities in Oakland County. While lung cancer
incidence in Madison Heights was significantly higher than the rest of Oakland County and
Michigan during 2006-2020, the rate of lung cancer decreased over time for all areas. SIR
calculations indicated statistically significant excess of incident lung cancer in Madison Heights
compared to the rest of Oakland County (SIR =1.52, 95% CI [1.32, 1.73]) and Michigan (SIR
=1.27,95% CI [1.11, 1.45]) during 2016-2020, although the strength of the evidence was weak.
However, within Oakland County, the rate of lung cancer in Madison Heights (73.9, 95% ClI
[63.0, 84.8]) was not statistically different from rates in nine other cities and significantly lower
than the city with the highest rate, Hazel Park (109 [88.7, 129]).

A previous analysis® examined data for 1985-2019 and found that the lung cancer rate for
Madison Heights was statistically greater than out-Oakland County and Michigan. This follow-
up investigation included more recent data, utilized SIRs to compare Madison Heights to the
rest of Oakland County and the state of Michigan and compared incidence rates for Madison
Heights to other cities within Oakland County.

This assessment has several limitations that should be considered when interpreting these
results. Registry-based cancer surveillance data does not contain the information necessary to
determine that cancer incidence is related to any particular exposure, including environmental
contamination. The MCSP collects information on residential address at the time of diagnosis.
Migration of people into and out of the area makes it difficult to determine whether living in
the area of investigation is associated with excess cancers.

Lung cancer is the second most commonly diagnosed cancer and the most common cause of
cancer death.'* Approximately 80%-90% of lung cancers are caused by cigarette smoking.*?
Exposure to radon gas is the number one cause of lung cancer among non-smokers.'*> MDHHS
was unable to assess the prevalence of these exposures in the Madison Heights population. The
MCSP does not collect enough information to evaluate the relationship between risk factors
and cancer incidence, including potential exposures to environmental carcinogens. However,
nationally, decreasing trends in lung cancer incidence reflect reductions in cigarette smoking.*!

These results indicate an opportunity for public health initiatives in Madison Heights, especially
educational interventions to reduce the risk of lung cancer and promote screening. The most
effective primary preventive measures for lung cancer are to never start smoking and for
smokers to stop smoking as soon as possible.** Annual lung cancer screening is a secondary
preventive health care strategy. The U.S. Preventive Services Task Force (USPSTF) recommends
annual screening for lung cancer with low-dose computed tomography (LDCT) for adults ages
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50-80 years who have a 20-pack per year smoking history and currently smoke or have quit
within the past 15 years.*15 Reducing exposure to radon can also decrease lung cancer
incidence and mortality.'® The Department of Environment, Great Lakes, and Energy (EGLE)
recommends residential radon testing in Michigan homes every two years.

Conclusion

The lung cancer incidence rate in Madison Heights was significantly higher than out-Oakland
County and Michigan; however, rates significantly decreased over time for all three geographic
areas. While an excess of lung cancer was identified in Madison Heights during 2016-2020, the
city’s rate of lung cancer incidence during this same time was similar to several other cities
within the county. There are several initiatives that could be undertaken to help reduce lung
cancer incidence: 1) implementation of smoking cessation programs, 2) promotion of lung
cancer screening among those who meet the USPSTF criteria, and 3) promotion of household
radon testing and remediation.

* Pack-years (PYs) are the average number of packs smoked per day multiplied by the number of years smoked.
You can calculate pack years using the tool at ShouldIScreen.com (URL: Shouldiscreen.com/English/pack-year-
calculator).

f Michigan residents can find where to purchase radon test kits and information on radon remediation through
EGLE’s Michigan Indoor Radon Program (URL: Michigan.gov/egle/about/organization/materials-
management/indoor-radon).
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Appendix 1

Standardized Incidence Ratio®'’

The standardized incidence ratio (SIR) is used to assess whether a community is experiencing
more cancer cases than expected. The SIR is a ratio of the number of observed cancer cases in
the study population compared to the number that would be expected if the study population
experienced the same cancer rates as a selected reference population. The equation is as
follows:

Observed Cancer Cases (0)
SIR

- Expected Cancer Cases (E)

Interpretation Framework:

When the SIR and its 95% confidence interval includes 1.0, it means that the number of
cases of cancer observed in the geographic area of analysis is the same as would be
expected if that area has the same cancer rate as the comparison population (out-
county or state).

When the SIR and its 95% confidence interval is less than 1.0, it means that the
geographic area of analysis has fewer cancer cases than expected based on the out-
county or state rates.

When the SIR and its 95% confidence interval is greater than 1.0, it means that the
geographic area of analysis has more cancer cases than would be expected based on the
out-county or state rates. For example, an SIR of 1.5 would mean that the number of
cases in the area was 50% higher than would be expected if the area had the same
cancer rate as the comparison population.

The degree to which the SIR is different than 1.0 (further away from 1.0 in either
direction) indicates the strength of evidence for a difference between the expected and
observed number of cases (i.e., that the geographic area of analysis has higher or lower
cancer incidence than the comparison population). As the SIR approaches 1.0, the
evidence for higher or lower cancer incidence in the geographic area of analysis (versus
the comparison population) gets weaker. The SIR is interpreted using the following
framework:*’

10



Strength of Evidence that the Geographic Area of Analysis Has
SIR Value

Higher or Lower Cancer Incidence than the Comparison Population

Less than 0.4 Strong evidence of lower cancer incidence

0.4 to less than 0.7 | Moderate evidence of lower cancer incidence

0.7 to less than 0.9 | Weak evidence of lower cancer incidence

0.9to lessthan 1.2 | No evidence of a difference in cancer incidence

1.2 to less than 1.5 | Weak evidence of higher cancer incidence

1.5 to less than 3.0 | Moderate evidence of higher cancer incidence

3.0 or greater Strong evidence of higher cancer incidence

SIR calculations that adjust for age and sex account for both differences in the age structure
and the sex distribution between the geographic area of analysis and the comparison
population using indirect standardization methodology. SIRs are tested for evidence of a
statistical difference in cancer incidence by calculating 95% confidence intervals (Cls) for each
SIR. The 95% Cl represents the range in which we would expect the SIR to fall 95% of the time.
When the 95% Cl is wide for a SIR, it indicates that the SIR is imprecise; SIRs that are based on
small numbers of cancer cases will have wide confidence intervals.

If the 95% confidence interval does not include the value 1.0, then the observed number of
cases is statistically different (either lower or higher) than the expected number of cases. It is
important to note that when the number of cancer cases is small, such as for rare cancer sites
or in smaller geographic areas, the report of only a few extra cancer cases can result in large
SIRs, making interpretation of the confidence intervals particularly important.

SIR Limitations

The SIR is not a definitive indicator of causation. Elevated SIR values may be influenced by
various factors, such as differences in screening practices, healthcare access and population
demographics other than age and sex. Therefore, it is essential to conduct a comprehensive
analysis that considers potential confounding variables and biases that may affect the results.

Additionally, the duration of observation and the size of the population at risk can significantly
impact SIR values. Smaller populations are more susceptible to random fluctuations, leading to
potentially exaggerated SIRs. A longer observation period may provide a more stable estimate
of the true cancer risk in a given area.

11



Appendix 2

Appendix 2. Five-Year, Age-Adjusted Incidence Rates (per 100,000 Population) for Lung Cancer
— Madison Heights, Out-Oakland County and Michigan, 2006-2020.

Madison Heights Out-Oakland County? Michigan
Five-Year
Period Number of Rate® Number of Rate® Number of Rate®
Cases (95% Cl) Cases (95% C1) Cases (95% C1)
108 64.3 72.7
0002000 1 M ez | M | 24,662 | 7P | (720,739)
88.9 58.4 66.0
2011-2015 167 (76.2, 102) 4,146 (56.7,60.1) | >80 | (654, 66.6)
73.9 49.7 59.7
2016-2020 156 63.0,848) | Y% | ag2,512) | 399 | (501,603

Abbreviation: Cl = confidence interval
2 Qut-Oakland County is represented by the Oakland County population minus those residing within Madison Heights.
b Age-adjusted rates were computed by the direct standardization method using the 2000 U.S. Standard Population.

Source: Michigan Resident Cancer Incidence File. Processed by the Michigan Department of Health and Human Services, Division for

Vital Records and Health Statistics on Nov. 30, 2022. Vitalstats.michigan.gov/osr/Index.asp?ld=13.
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