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Abstract
Background—To assess trends in cancer, we evaluated the risk of one generation compared to that
25 years earlier (generational risk) for three groupings of cancers: those for which a substantial
proportion is related to tobacco; those reflecting advances in screening or treatment; and a residual
category of all other cancers.

Methods—In persons 20-84 years of age, we used age-period-cohort models to summarize time
trends in terms of generational risk and average annual percent change for U.S. cancer incidence
(1975-2004) and mortality (1970-2004) rates associated with these three cancer groupings.

Results—Adult white men today developed 16% fewer tobacco-related cancers and had 21% fewer
deaths due to those cancers than their fathers’ generation, while adult white women experienced
increases of 28% and 19%, respectively, relative to their mothers. Incidence of commonly screened
cancers rose 74% in men and 10% in women, while mortality fell 25% in men and 31% in women.
For cancers not known to be chiefly linked to tobacco or screening, incidence was 34% and 23%
higher in white men and women, respectively, than in their parents’ generation 25 years earlier.
Mortality in this residual category decreased 14% in men and 18% in women. Results among blacks
were qualitatively similar to those among whites.

Conclusions—Despite declining overall cancer death rates, adults are experiencing increased
incidence of cancer not associated with tobacco or screening relative to their parents. Future research
should examine whether similar patterns are exhibited in other modern nations and should identify
population-wide avoidable risks that could account for unexplained increases in these residual
cancers.
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Background
Analyses of cancer trends can be used to gauge progress against cancer,1, 2 estimate the
proportion of cancers associated with workplace or environmental exposures,3 and predict
future demand for health care.4 In 1981, Doll and Peto estimated that smoking accounted for
most of the cancer increases in whites aged 35-69 and occupational factors accounted for less
than 4% of all cancers as of 1977.5, 6 That widely used estimate of more than three decades
ago did not include incidence data, nor did it include data on blacks, who proportionally
sustained greater relative exposures to industrial workplace risk factors.

Some thirty years later, the decline in overall cancer mortality in the United States (U.S.) chiefly
reflects successful efforts to discourage smoking and advances in screening and treatment for
breast, cervical, prostate, and colorectal cancers. In light of these welcome declines in cancer
deaths, it is important to examine trends associated with other factors, in order to project future
demands for health care and explore novel risk factors that may underlie these trends.

An analysis of trends in cancer rates must take into account the fact that rates generally increase
with age. Age-adjusted rates are weighted averages of age-specific rates, with weights
proportional to a standard age distribution. In contrast, age-specific rates can reveal patterns
within narrow age groups that are not apparent from age-adjusted rates. For example, about
80% of all cancers occur in persons over age 60, who constituted less than 15% of the population
in 2000. Thus, age-adjusted cancer rates generally reflect changes in the younger segment of
the population and can obscure changes among the elderly. Cancer trends can be evaluated in
terms of age-specific (or age-adjusted) rates relative to the year of cancer diagnosis (incidence)
or death (mortality), or relative to birth year. These time effects are called period and cohort
effects, respectively.

Changes in diagnostic technology, screening policies, medical practice, and underlying risk
factors such as smoking can alter cancer trends. In an effort to differentiate among these factors,
we created three groupings: cancers principally associated with tobacco use, cancers detectable
by screening, and all other cancers. Examining cancer trends in this context should indicate
overall progress against cancer after adjusting for welcome benefits of tobacco control and
effective screening policies.

Our analysis adjusts for age, period, and cohort effects on cancer rates and it expands on our
earlier work on cancer trends7 in three ways. We examine cancer mortality in addition to cancer
incidence; we correct incidence data for reporting delays using National Cancer Institute (NCI)
formulae; and we evaluate 30 years rather than 20 years of incidence data.

Materials and Methods
Focusing solely on long-term linear trends in log-transformed rates provides a simple
framework for examining changes in cancer incidence and mortality that can highlight both
successes and challenges for cancer prevention and care. We summarize these trends in terms
of average annual percentage change and generational risk. The latter concept assesses relative
cancer rates, comparing rates between one point in time and another 25 years (i.e., one
“generation”) earlier.

Cancer Data
We analyzed data from the U.S. Surveillance, Epidemiology, and End Results (SEER)
Program, using SEER*Stat software (version 6.2.4) to obtain race-, sex-, age-, year-, and site-
specific cancer incidence8 and mortality9 counts, as well as race-, sex-, age-, and year-specific
population sizes. We used NCI correction factors10, 11 and the methods of Clegg et al.12 to
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account for incidence reporting delays. Incidence data came from the nine earliest SEER
populations. Primary cancer sites were identified using the “SEER Incidence Site Recode ICD-
O-3, 1/27/2003” (http://seer.cancer.gov/siterecode), a coding scheme that maps ICD-O-3
primary site and histology data (converted from ICD-O-2, where necessary) into conventional
primary site groupings that are consistent over time.

Parallel to earlier work,7 we created three broad categories of cancer: tobacco-related, screen-
detectable, and all other. In our current analysis, the tobacco-related category includes 100%
of primary cancers of the lung and bronchus, esophagus, larynx, oral cavity and pharynx,
urinary bladder, pancreas, and kidney and renal pelvis. These cancers correspond to those
identified by the International Agency for Research on Cancer (IARC) as being caused by
cigarette smoking.13 The only difference is that we include kidney in addition to renal pelvis.
Table 1 shows the estimated percentage of deaths attributable to smoking for each of these
cancers, most of which are below 75%. Some cancers in this category may be attributable to
second-hand smoke. This category does not include leukemia or stomach cancer, as reports
indicate that proportionally few deaths from these cancers are attributable to smoking.14, 15

The screen-detectable category includes 100% of primary cancers of the prostate, female
breast, cervix, colon, and rectum. Table 2 shows the estimated percentage of deaths prevented
by screening for each of these cancers. Some recent changes in cancer patterns for these sites
can be attributed, at least in part, to variation in the use of screening for early detection and
treatment.

The goal of our classification scheme was to produce a residual category of cancer sites
minimally impacted by temporal changes in smoking and screening. Not all cancers in our
tobacco-related category are caused by smoking, and thus the associated trends are not entirely
due to changes in tobacco use. Similarly, trends in the screen-detectable category are not
entirely due to changes in screening practices. In fact, a small fraction of cancers in our residual
category are affected by smoking and screening. However, trends in our residual category are
mainly due to changes in factors other than smoking or screening, and may therefore yield a
general indicator of workplace and other environmental influences.

We analyzed cancer mortality data from the entire U.S., identifying cause of death using the
“SEER Cause of Death Recode 1969+, 9/17/2004” (http://seer.cancer.gov/codrecode), a
scheme that maps ICD-9 (converted from ICD-8, where necessary) and ICD-10 cause of death
codes into conventional cause of death categories that are consistent over time. We grouped
causes of death into the same cancer categories used in our incidence analysis.

We restricted incidence and mortality analyses to blacks and whites aged 20-84 years. We did
not model cancer endpoints occurring after age 84 for two reasons: to match our previous
analysis7 and because recognition and classification of cancer in the elderly are particularly
vulnerable to variability in health care access and diagnostic practices. To avoid instability due
to counts near zero, we excluded black men aged 20-24 from our incidence analysis of screen-
detectable cancers. For each combination of cancer category, race, sex, and 5-year age group
between 20-24 and 80-84 years, we calculated incidence for each 5-year period between
1975-79 and 2000-04 and mortality for each 5-year period between 1970-74 and 2000-04.

Statistical Analysis
We fitted separate age-period-cohort (APC) models7, 16 to incidence and mortality data for
each combination of race, sex, and cancer category. Our incidence and mortality analyses
involved 6 and 7 time periods, respectively, which together with the 13 age groups produced
18 and 19 birth cohorts. We used Proc Genmod (SAS, Version 9.1, Cary, NC) to perform
Poisson regression, where the cancer rate was modeled as a log-linear function of age, period,
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and cohort. If the residuals were over-dispersed, as determined by the Pearson goodness-of-fit
test (p<0.05), we fitted an APC model that allowed extra-Poisson variation.17

The APC model can be expressed in terms of trend lines associated with age, period, and cohort
effects, as well as deviations from linearity. The sum of the period and cohort trend line slopes
can be estimated, though the individual slopes cannot. From the estimate of this sum (D, for
net drift), we calculate the average annual percentage change, AAPC = 100(eD/5 – 1), a standard
summary reflecting the yearly increment in the long-term trend in cancer rates over time. We
also calculate the 25-year generational risk, GR25 = (eD/5)25 = e5D, an equivalent though less
standard trend summary based on the ratio of cancer rates across a 25-year time span (or one
“generation”). Both formulas divide D by 5 to rescale from 5-year to 1-year time units. Values
of AAPC greater (less) than 0 indicate that cancer risk in one year is higher (lower) than in the
previous year; values of GR25 greater (less) than 1 indicate that cancer risk increased
(decreased) over 25 years. In our linear trend analysis, period and cohort effects cannot be
separated and are interpreted in a combined fashion as general time effects; see Dinse et al.7
for details. Unadjusted p-values for assessing trends are given in Tables 3 and 4. Footnotes
describe a conservative adjustment for multiple testing, which only affects our conclusion
about the mortality trend of tobacco-related cancer among black women.

Results
In all three cancer groupings, incidence generally increased over time, whereas mortality
decreased. The only exceptions to this rule were for tobacco-related cancers, where both
incidence and mortality decreased in men but increased in women. For each sex and cancer
category, overall trends for blacks and whites were very similar. We provide estimates of both
AAPC and GR25 to summarize long-term trends for each combination of race, sex, cancer
endpoint, and cancer category (Tables 3 and 4). All trends were statistically significant except
for incidence trends of tobacco-related and screen-detectable cancers in black women.

Tobacco-related Cancer
The incidence of cancer related to tobacco use decreased in men (−0.72% annually for whites,
−0.98% annually for blacks) and increased in women (0.99% for whites, 0.32% for blacks),
though the increase in black women was not statistically significant (Table 3). Likewise,
mortality rates decreased in men (−0.93% for whites, −1.04% for blacks) and increased in
women (0.71% for whites, 0.26% for blacks), though the statistical significance was marginal
in black women after adjusting for multiple testing (Table 4). Over a 25-year time span,
incidence and mortality rates decreased 16-23% in men and increased 7-28% in women.
Qualitatively, the trends were similar for both races, especially among men, but the increasing
trends in incidence and mortality were steeper for white women than black women.

Screen-detectable Cancer
The incidence of cancer detectable by screening increased in both men (2.24% annually for
whites, 2.27% annually for blacks) and women (0.38% for whites, 0.12% for blacks), though
the increase in black women was not statistically significant (Table 3). Conversely, mortality
due to screen-detectable cancer decreased in both men (−1.15% for whites, −0.43% for blacks)
and women (−1.49% for whites, −0.85% for blacks) (Table 4). Over 25 years, incidence was
74-75% higher in men but only 3-10% higher in women, whereas mortality was 10-25% lower
in men and 19-31% lower in women. Changes in both incidence and mortality were more
favorable in women than men. The races were similar with respect to incidence, but mortality
decreased more in whites than blacks.
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Cancer Unrelated to Tobacco or Screening
The data for cancers in the residual category are displayed in Figure 1 with age-specific plots
of incidence and mortality rates by race, sex, and time period. Time trends estimated under the
APC model show that cancer incidence increased in both men (1.17% annually for whites,
0.94% annually for blacks) and women (0.82% for whites, 0.83% for blacks) (Table 3).
Conversely, mortality decreased from one year to the next in both men (−0.58% for whites,
−0.43% for blacks) and women (−0.81% for whites, −0.67% for blacks) (Table 4). Compared
with rates 25 years earlier, incidence rose 23-34% and mortality declined 10-18% in all race-
sex groups. Among whites, incidence rose faster in men than women; whereas among blacks,
men and women showed similar increases in incidence. Mortality declined more in women
than men and more in whites than blacks.

Discussion
Tobacco-related Cancer

Our analysis confirms that incidence (1975-2004) and mortality (1970-2004) of tobacco-
related cancer in the U.S. have been decreasing in men, but increasing in women, with
consistent results for blacks and whites. Declines in tobacco-related cancer incidence and
mortality rates were similar in white and black men, even though until recently more white
than black men smoked, and black smokers tended to smoke fewer cigarettes.18 Factors other
than tobacco have been found in epidemiologic studies to contribute to patterns of cancer at
these sites, including: ionizing radiation, diet, obesity, air and water pollution, urbanization,
radon, pharmaceuticals and occupational exposures.19 In contrast, incidence and mortality
rates for cancers associated with tobacco use have been rising in women, a trend that may
reflect higher proportions of women with a history of smoking among older cohorts currently
entering age groups most at risk. With the renewed popularity of smoking in the recent
generation of young women,18 this unfortunate trend may continue, though its impact will not
be evident for many years.

Screen-detectable Cancer
Temporally circumscribed increases in incidence should result from increased mammographic
screening for breast cancer, prostate-specific antigen (PSA) blood testing for prostate cancer,
and endoscopic screening or fecal occult blood testing for colorectal cancer. If early detection
improves survival, we anticipate concurrent decreases in mortality from these cancers. Reduced
colorectal and cervical cancer incidence and mortality are expected consequences,
respectively, of increased fecal screening and Papanicolaou and human papilloma virus (HPV)
testing and treatment for pre-malignant cervical dysplasia.20

For screen-detectable cancers, we found increasing incidence and decreasing mortality.
Declining funding for screening, and cultural differences in attitude toward cervical and breast
cancer screening among certain subgroups,21, 22 may explain recent downturns in screen-
detectable cancer incidence.1, 20 Our previous analysis7 found an increase of 41-54% in female
breast cancer incidence over 25 years. Incorporating data for another 10 years, we estimated
an increase of 3-10% in screen-detectable cancer in women, consistent with a recent downturn
in breast cancer, though our new category also included cervical and colorectal cancer. Based
on mathematical models, Berry et al.23 concluded that advances in screening and treatment
lowered U.S. breast cancer mortality. Other factors possibly affecting breast cancer trends
include reduced use of hormone replacement therapy24,25, 26 and changes in reproductive
practices.27, 28 Several analysts offer conflicting opinions regarding the contribution of
increased PSA testing to recent downward trends in prostate cancer incidence and mortality.
29, 30 Trends in mortality differ across sexes and races, and trends in incidence differ across
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sexes, suggesting possible gender and racial disparities in access to medical care and cancer
screening 31.

Cancer Unrelated to Tobacco or Screening
Over the past three decades, black and white men and women have experienced increasing
incidence of, and decreasing mortality from, cancer unrelated to tobacco or screening.
Incidence trends are remarkably similar, with white men exhibiting relatively higher incidence
of non-Hodgkin’s lymphoma, melanoma of the skin, leukemia, and brain and other nervous
system cancer,32 compared to women and black men. Because declining mortality is consistent
across both sexes and races, this may signal general advances in cancer treatment and health
care.33 This similarity of trends across sexes and races may reflect the fact that there are few
methods for screening for cancers in the residual category. Some cancers in our tobacco-related
category are elevated in non-smokers occupationally exposed to solvents,34 pesticides,35 and
other workplace toxins.19, 36, 37 Likewise, some cancers in our screen-detectable category have
been linked with smoking or workplace exposures. By assuming all these cancers are associated
with tobacco or screening, we underestimate the role of occupational factors on cancer
incidence and mortality trends in our residual category.

For women, cohort factors that may account for increasing incidence of cancers unrelated to
tobacco or screening should be explored, including changes in occupational exposures,
expanded use of toxic cleaning and personal care products,38 increased obesity,39, 40 and
increased use of pharmaceutical or recreational drugs.41, 42 The percentage of adult women
working outside the home rose from 34% in 1950 to 60% in 2000,43 and women comprised
44% of the U.S. labor force by 2004.44 Exposures to benzene, solvents, radiation, and
pesticides, as well as employment in food processing, textile, health care, and garment
industries, have been linked to cancer risks in women in numerous studies.45

For both men and women, the impact on cancer risk of industrial, agricultural, and other
occupational exposures, as well as pharmaceutical and recreational drugs, remains a matter of
intense interest. Epidemiologic studies have implicated workplace exposures to heavy metals,
pesticides, solvents, cutting oils, and engine exhausts,46 as well as working night shifts,47 as
important avoidable causes of cancer. Among other suggested risk factors for cancer are
obesity48 and inappropriate use of computerized tomographic scans.49, 50 We suggest that
disproportionate exposures to workplace carcinogens have occurred in blue-collar jobs, which
represent a decreasing percentage of all jobs in the U.S. today.51 Although our analysis could
not test the hypothesis, the decline in blue-collar employment and technological improvements
in U.S workforce productivity should reduce cancer risks associated with industrial jobs.

Strengths and Limitations
Changes in cancer rates can be summarized in various ways. One common approach calculates
the annual percent change in age-adjusted rates over a given time period, relying on combined
weighted averages of age-specific rates over all age groups. This approach cannot identify
trends that occur only within specific age groups. A strength of the APC analysis that we
conduct here is that it simultaneously incorporates effects for each age group, time period, and
birth cohort, providing a more robust estimate of the AAPC. Generational risk provides an
innovative summary of linear time trends in terms of rate ratios over 25 years for the GR25, in
contrast with yearly relative differences in rates for the AAPC. Whether viewed in terms of
AAPC or GR25, temporal changes for a given age group involve simultaneous transitions
through adjacent time periods and birth cohorts.

One potential limitation of our approach is that long-term linear trends may only provide part
of the picture, as temporal patterns of cancer often exhibit curvature. Although an APC model
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allows time effects to deviate from linearity, we focus here on the linear aspects of these trends
to produce a simple, single-number summary of how cancer rates are changing over time.

By design, our cancer classification scheme underestimates incidence and mortality rates in
the residual category as a result of overestimating rates of cancer related to tobacco. About
84% and 77% of all lung cancer deaths have been attributed to smoking in men and women,
respectively, but only half or less of all bladder, kidney, esophageal, and pancreatic cancer
deaths are thought to be smoking-related.15 In contrast, our tobacco-related category excludes
some sites recently linked to smoking, including leukemia, stomach and liver, because the
proportions of these cancers attributable to tobacco are much lower. Evidence of a modest
association between liver cancer and smoking comes chiefly from Asian countries, where
exposures to co-promoting hepatocellular risk factors such as hepatitis and aflatoxin are much
more common than in the U.S.52 The net results of our analysis is to over-attribute cancer cases
and deaths to tobacco, and thus underestimate rates of cancer unrelated to tobacco or
screening..The impact on long-term trends is unclear, however, as underestimated rates do not
necessarily imply underestimated trends. Changes in trends depend on whether changes in rates
are larger or smaller at early times relative to later times.

Conclusions
The decline in incidence and mortality of tobacco-related cancers in men is a welcome
reflection of successful U.S. policies to discourage smoking. The absence of such declines in
women reflects their more recent and persisting use of tobacco. Screening and early-treatment
programs may partially explain decreasing incidences of colorectal, prostate, breast and
cervical cancer. Despite these successes and declines in blue-collar employment, adults today
have significantly higher risks of cancer not linked to tobacco or screening than their parents
did. Future work should examine whether such increases are evident in other industrial nations.
If the increasing trends in cancer not related to tobacco or screening we report here persist,
health care systems will be unable to meet the rising needs for care that they will generate.53

Specific studies are required to evaluate whether modifiable social or environmental factors
may underlie these unexplained trends. This knowledge could lay the groundwork for
preventive public health policies that will ultimately reduce the demand for cancer care. The
increased generational risk of cancers not associated with tobacco or screening that we find
here merits the most serious concern.
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Figure 1.
Age-specific incidence (1975-2004) and mortality (1970-2004) of cancers unrelated to tobacco
or screening in the United States by race, sex and time period.
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Table 1

Annual numbers of deaths and estimated percentages of smoking-attributable mortality (SAM) by cause and
gender in the United States, 2000-2004.54

Male Female

Cause of death Deaths SAM (%) Deaths SAM (%)

Trachea, lung, bronchus 90,025 87.4 66,874 70.0

Larynx 2,984 82.0 778 72.4

Lip, oral cavity, pharynx 5,126 73.1 2,494 45.9

Esophagus 9,707 71.7 2,926 55.7

Urinary bladder 8,508 45.9 3,951 27.2

Kidney and renal pelvis 7,469 37.8 4,527 4.8

Pancreas 14,845 21.2 15,481 22.8

Total 138,664 73.4 97,031 56.7
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Table 2

Estimated percent reduction in mortality attributed to screening for selected cancer sites.

Cancer Site
Percent Reduction
in Mortality
(95% CI)1

Population Reference

Female Breast 28-65 2 USA Berry et al., 200523

Cervical 53 (23-72) Sweden Mählck et al., 199455

35 Australia Taylor et al., 200156

36-75 3 USA Austin, 200557

Prostate 27 (10-44) 7 European countries Schröder et al., 200958

0 USA Andriole et al., 200959

Colorectal 33 (27-49) USA (annual screening) Mandel et al., 199960

21 (3-38) USA (biennial screening) Mandel et al., 199960

18 (1-32) Denmark Kronborg et al., 199661

1
CI = confidence interval

2
Ranges from 7 different models, median value is 46

3
Estimated ranges
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Table 3

Summary Measures of Long-term Trends in Cancer Incidence (1975-2004) in the United States by Race, Sex,
and Cancer Category.

Cancer
Category Race-sex Group AAPC (95% C.I.) GR25 (95% C.I.) P-value

Tobacco-
related

White Men −0.72 (−0.87,−0.57) 0.84 (0.80, 0.87) < 0.001

Black Men −0.98 (−1.28,−0.68) 0.78 (0.72, 0.84) < 0.001

White Women 0.99 ( 0.82, 1.15) 1.28 (1.23, 1.33) < 0.001

Black Women 0.32 (−0.07, 0.70) 1.08 (0.98, 1.19) 0.054

Screen-
detectable

White Men 2.24 ( 1.73, 2.75) 1.74 (1.54, 1.97) < 0.001

Black Men 2.27 ( 1.32, 3.24) 1.75 (1.39, 2.22) < 0.001

White Women 0.38 ( 0.25, 0.50) 1.10 (1.06, 1.13) < 0.001

Black Women 0.12 (−0.11, 0.35) 1.03 (0.97, 1.09) 0.151

Other

White Men 1.17 ( 0.96, 1.39) 1.34 (1.27, 1.41) < 0.001

Black Men 0.94 ( 0.63, 1.26) 1.26 (1.17, 1.37) < 0.001

White Women 0.82 ( 0.71, 0.93) 1.23 (1.19, 1.26) < 0.001

Black Women 0.83 ( 0.66, 0.99) 1.23 (1.18, 1.28) < 0.001

AAPC = Average Annual Percent Change; values above (below) 0 indicate increases (decreases) GR25 = 25-year Generational Risk; values above
(below) 1 indicate increases (decreases) C.I. = Confidence Interval

P-value = significance level for testing the null hypothesis of no linear trend (AAPC=0; GR25=1). Without adjusting for multiple testing, typically
the null hypothesis is rejected if p < 0.05. A simple Bonferroni correction adjusts for the fact that 12 tests were performed by comparing the p-value
to 0.05/12 = 0.0042, which in this case would not change any conclusions.
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Table 4

Summary Measures of Long-term Trends in Cancer Mortality (1970-2004) in the United States by Race, Sex,
and Cancer Category.

Cancer
Category Race-sex Group AAPC (95% C.I.) GR25 (95% C.I.) P-value

Tobacco-
related

White Men −0.93 (−1.02,−0.84) 0.79 (0.77, 0.81) < 0.001

Black Men −1.04 (−1.19,−0.89) 0.77 (0.74, 0.80) < 0.001

White Women 0.71 ( 0.59, 0.84) 1.19 (1.16, 1.23) < 0.001

Black Women 0.26 ( 0.07, 0.46) 1.07 (1.02, 1.12) 0.0044

Screen-
detectable

White Men −1.15 (−1.31,−0.98) 0.75 (0.72, 0.78) < 0.001

Black Men −0.43 (−0.65,−0.21) 0.90 (0.85, 0.95) < 0.001

White Women −1.49 (−1.56,−1.41) 0.69 (0.68, 0.70) < 0.001

Black Women −0.85 (−0.98,−0.72) 0.81 (0.78, 0.83) < 0.001

Other

White Men −0.58 (−0.63,−0.53) 0.86 (0.85, 0.88) < 0.001

Black Men −0.43 (−0.51,−0.34) 0.90 (0.88, 0.92) < 0.001

White Women −0.81 (−0.84,−0.77) 0.82 (0.81, 0.82) < 0.001

Black Women −0.67 (−0.75,−0.59) 0.85 (0.83, 0.86) < 0.001

AAPC = Average Annual Percent Change; values above (below) 0 indicate increases (decreases) GR25 = 25-year Generational Risk; values above
(below) 1 indicate increases (decreases) C.I. = Confidence Interval

P-value = significance level for testing the null hypothesis of no linear trend (AAPC=0; GR25=1). Without adjusting for multiple testing, typically
the null hypothesis is rejected if p < 0.05. A simple Bonferroni correction adjusts for the fact that 12 tests were performed by comparing the p-value
to 0.05/12 = 0.0042, which in this case would only (barely) affect black women in the tobacco-related category.
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