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There have been few published studies on differences between Blacks and Whites in the estimated
effects of alcohol and tobacco use on the incidence of head and neck cancer (HNC) in the United
States. Previous studies have been limited by small numbers of Blacks. Using pooled data from 13
US case-control studies of oral, pharyngeal, and laryngeal cancers in the International Head and
Neck Cancer Epidemiology (INHANCE) Consortium, this study comprised a large number of
Black HNC cases (n=975). Logistic regression was used to estimate adjusted odds ratios (OR) and
95% confidence intervals (CI) for several tobacco and alcohol consumption characteristics. Blacks
were found to have consistently stronger associations than Whites for the majority of tobacco
consumption variables. For example, compared to never smokers, Blacks who smoked cigarettes
for >30 years had an OR=4.53 (95% CI=3.22-6.39), which was larger than that observed in
Whites (OR=3.01, 95% CI=2.73-3.33; Pinteraction <0.0001). The ORs for alcohol use were also
larger among Blacks compared to Whites. Exclusion of oropharyngeal cases attenuated the racial
differences in tobacco use associations but not alcohol use associations. These findings suggest
modest racial differences exist in the association of HNC risk with tobacco and alcohol
consumption.
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INTRODUCTION

Head and neck cancers (HNC) include cancers of the oral cavity, pharynx and larynx, and
account for more than half a million cases worldwide each year [1]. In 2014, HNC was the
ninth most common incident cancer in the United States [2]. According to the American
Cancer Society, over 61,000 individuals in the United States will be diagnosed with HNC in
2016 and approximately 13,000 deaths will be attributed to it this year [3]. It has been well
documented that in the United States there are racial disparities in both HNC incidence and
mortality [2]. The most pronounced racial difference in HNC incidence are found in
laryngeal cancer. Data from the Surveillance Epidemiology and End Results (SEER)
Program show age-adjusted incidence rates were highest among Black males at 12.1 per
100,000, compared to an incidence of 7.7 per 100,000 in White males [4]. Among women,
the age-adjusted incidence rate was 2.3 per 100,000 among Blacks and 1.5 per 100,000
among Whites [4]. These incidence rates have remained relatively stable throughout the past
decade despite changes in tobacco products and reductions in the prevalence of use [5]. This
stability contrasts with the incidence rates of oropharyngeal cancer where the racial
difference has reversed due to a rise in the incidence rate among White males. [6,7]
Currently, the incidence rate for oropharyngeal cancer is higher among Whites (men= 8.0
and women= 1.8 per 100,000) compared to Blacks (men= 6.9 and women= 1.5/100,000) [7].

Tobacco and alcohol use are well-established risk factors for HNC [8,9]. There have been
few studies published comparing the differences between Blacks and Whites in the
estimated effects of alcohol and tobacco use and the incidence of head and neck cancer
(HNC) in the United States. A previous study using data from a North Carolina (2002—-2006)
study with 1,340 cases (351 Black cases) of oral, pharyngeal and laryngeal cases, showed
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that among individuals who have a history of cigarette smoking, Blacks are at a higher risk
for HNC compared to Whites [5]. An earlier US multicenter study (194 Black cases), found
similar cigarette smoking odds ratios for oral and pharyngeal cancer for Whites and Blacks,
but Blacks had increased odds ratios for most levels of alcohol consumption [10]. Utilizing
U.S. study data from the International Head and Neck Cancer Epidemiology (INHANCE)
Consortium, the current study expands upon previous work by including the largest study
sample of Black HNC cases analyzed to date. This will allow for more refined and precise
estimate of the association between tobacco and alcohol use and HNC by race.

Study Design

The INHANCE Consortium has pooled data from 35 case-control studies of HNC from
around the world (data version 1.5) [11]. Because our focus is on the disparity observed in
US populations, all studies taking place outside of the United States were excluded from this
analysis. Due to small numbers in other race and ethnicity categories, the dataset was further
restricted to include only non-Hispanic Whites and Blacks. Similar to a recent INHANCE
analysis of smokeless tobacco [12], individuals with missing data on sex, age, race, subtype
of cancer (38 cases and 7 controls) or data on duration of cigar smoking, or duration of pipe
smoking (265 cases and 189 controls) were excluded from all analyses because we included
terms for these characteristics as covariates in all of our models. Additionally, individuals
with missing information on intensity of ethanol intake (119 cases and 157 controls) were
excluded from models estimating associations with cigarette smoking characteristics, and
individuals with missing information on cigarette pack-years (81 cases and 80 controls) were
excluded from models estimating associations with alcohol consumption characteristics. We
also excluded the Buffalo and HOTSPOT studies [13,14] from this analysis because they
each contained fewer than 5 Black cases.

Therefore, the final dataset for this analysis is comprised of 13 studies: 2 conducted in
Seattle (LEO, and 1985-1995), North Carolina (hospital-based 1994-1997, and population-
based 2002-2006), New York (Memorial Sloan Kettering 1992-1994, and multicenter
1981-1990), and 1 each conducted in lowa (1993-2006), Tampa (1999-2003), Los Angeles
(1999-2004), Houston (2001-2006), Boston (1999-2003),, Baltimore (2000-2005), and a
US multicenter study (Atlanta, Los Angeles, New Jersey, and San Francisco 1983-1984).

A majority of the studies used in this analysis were hospital-based (/=8 of 13), and most
studies selected controls to be frequency-matched to cases (/7=10) on age and sex.
Descriptions of studies and more detailed variable descriptions have been previously
reported [7,8].

HNC cases were categorized by tumor site according to the International Classification of
Disease for Oncology Version 2 or the International Classification of Diseases Version 9 or
10, depending on the original study. Incident cancers of the oral cavity (C00.3-C00.9, C02.0-
C02.3, C03.0, C03.1, C03.9, C04.0, C04.1, C04.8, C04.9, C05.0, C06.0-C06.2, C06.8,
C06.9)), oro-pharynx (C01.9, C02.4, C05.1, C05.2, C09.0, C09.1, C09.8, C09.9, C10.0,
C10.2-C10.4, C10.8, C10.9), oral cavity or pharynx overlapping or not otherwise specified
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(C02.8, C02.9, C05.8, C05.9, C14.0, C14.2, C14.8), larynx (C10.1, C32.0-C32.3, C32.8-
C32.9), and hypopharynx (C12.9, C13.0-C13.2, C13.8, C13.9) were included.

Informed consent and institutional review board was obtained at each study site. All
identifying information was removed before data were pooled.

Statistical Analysis

Prior to receiving the data for this analysis, INHANCE staff pooled and harmonized the data
across studies. Logistic regression models were used to (1.) test the null hypothesis of no
race-alcohol and no race-tobacco interactions using a likelihood ratio test (LRT), and (2.)
estimate the alcohol- and tobacco-use effects on HNC separately for Blacks and Whites.
Odds ratios (OR) and 95% confidence intervals (CI) were estimated for ever cigarette
smoking, frequency of cigarette smoking (cigarettes per day), the duration of cigarette
smoking (in years), and the cumulative use of cigarette smoking (pack-years) compared with
never cigarette smokers, using unconditional logistic regression. Those who smoked fewer
than 100 cigarettes in in their lifetime were considered never smokers. Those who responded
that they ever smoked were then asked about their average frequency of use. Former
smokers reported having stopped smoking cigarettes for at least one year. ORs were also
calculated for ever alcohol use, number of drinks per day, amount of alcohol per day (in
mL), and duration of alcohol use. The definition for ever alcohol drinkers varied by
individual study definitions. When participants responded that they ever drank alcohol, they
were then asked about their frequency of use. Former drinkers reported having stopped
drinking for at least one year. Categories of these variables were chosen to correspond to
previous INHANCE and other literature on these risk factors [5,15].

Likelihood ratio tests (LRTs) were used to test the null hypothesis that the adjusted OR for
the tobacco or alcohol association with HNC was the same for Blacks and Whites. To do
this, an interaction term between race and each cigarette smoking or alcohol consumption
variable was included in the respective logistic regression models, which were then
compared to the respective models that did not include the interaction term. We compared
the likelihood scores of the two models and calculated a p-value (degrees of freedom =
number of categories within each characteristic- 1). Race was found to be an effect measure
modifier on the association between cigarette smoking and alcohol consumption
characteristics and HNC (see Tables 2 and 3 for LRT p-values). Therefore it was decided
that all associations would be shown separately for Blacks and Whites. Sparse data by race
prevented the investigation of stable 3-way interactions between race, sex, and exposure to
cigarette smoking, and alcohol consumption.

Covariates included in the models were identified as confounders a priori from our directed
acyclic graph (DAG). ORs were adjusted for sex, age (continuous), educational level (no
education or less than junior high, some college, high school graduate, vocational or some
college, and college graduate or postgraduate; with missing values imputed for 17
individuals), duration of cigar smoking (years, continuous), duration of pipe use (years,
continuous), and study center. For cigarette smoking variables, odds ratios were also
adjusted for frequency of alcohol use (mL of ethanol per day; categorical variable: never
drinker, 0 to <1, 1to <3, 3t0 < 8, 8 to < 18, 18 to <40, 40 - <75, 75 to <115, 115 to < 155,
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and >155). Similarly, for alcohol variables, odds ratios were also adjusted for the cumulative
use of cigarette smoking (pack-years, continuous).

Infection with human papilloma virus (HPV) is a strong risk factor for oropharyngeal
cancer. We did not have data on HPV infection within the pooled study sample. Therefore,
due to concern that inability to account for HPV infection would confound the estimated
effects of tobacco and alcohol use on HNC, we conducted a sensitivity analysis that
excluded cases of oropharyngeal cancer. We also conducted a hierarchical logistic regression
with study center as a random effect variable and found estimates of association similar to
fixed effect estimates. Therefore, only fixed effect estimates will be presented. All analyses
were performed using SAS version 9.4.

RESULTS

The majority of the study population was White (87.1% cases and 90.0% controls). A total
of 975 Black cases and 953 Black controls were included in the analysis. Approximately
two-thirds of the cases and controls were male and about half of the study participants were
between the ages of 50-64 (50.4% of cases and 48.3% of controls, Supplemental Table 1).
Most of the participants included in this analysis were from the New York Multicenter
Center (18.9% cases and 16.9% controls), the North Carolina (2002-2006) study (17.2%
cases and 14.3% controls), and the US Multicenter study (14.0% cases and 12.4% controls;
Supplemental Table 1). These general patterns remained when the population was further
stratified by race (Table 1). The majority of Black cases were from the North Carolina
(2002-2006) study (35.2% cases and 27.5% controls) and US Multicenter (19.8% cases and
21.2% controls) studies.

The results for cigarette smoking are presented in Table 2. In Whites, the adjusted OR was
1.09 (95% CIl=0.98-1.20) in former smokers compared to never smokers. This is similar to
the OR in Black former smokers (OR=1.25, 95% CI=1.87-3.39). For current smokers, the
adjusted odds ratio was also similar for Blacks and Whites (OR=3.82, 95% CI=2.77-5.27)
and (OR=3.39, 95% CI=3.07-3.75), respectively. We found higher ORs among Blacks
compared to Whites when other measures of cigarette smoking were examined. For
example, among Blacks who smoked between 21 and 30 cigarettes a day, the OR was 5.11
(95% Cl=3.20-8.17), whereas the OR in Whites was 2.65 (95% Cl=2.33-3.01) and for
more than 30 cigarettes per day the ORs were 4.76 (95% C1=2.94-7.70) and 2.66 (95%
Cl1=2.37-2.99), respectively. We saw consistently higher odds ratios at each pack-years level
for Blacks compared to Whites. We found that Blacks with >30 pack-years of cigarette
exposure had an OR of 5.27 (95% Cl= 3.68-7.55); White individuals had an OR of 2.83
(95%CI1=2.57-3.12). The ORs for HNC decreased as the number of years since quitting
increased for both races (Table 2). The estimates of association were similar between the
groups, although the estimates were more imprecise among Blacks.

The adjusted ORs for alcohol consumption variables were higher in Blacks compared to
Whites (Table 3). For example, an OR of 1.57(95% Cl=1.42-1.73) was found for Whites
who were ever drinkers compared to an OR of 2.85 (95% CI1=2.08-3.91) among Blacks. An
OR of 4.46 (95% CI=3.80-5.25) was observed in Whites who drank more than 5 drinks per
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day compared to an OR of 7.70 (95% CI1=4.92-12.06) for Blacks. Drinking for more than 40
years had an OR of 1.78 (95% CI=1.58-2.01) for Whites and 3.27 (95% C1=2.20-4.87) for
Blacks.

We found a similar pattern of differences between races for the association with smoking
after stratification by tumor site (Supplemental Tables 2—3). The strongest associations were
found in laryngeal cancer in both Whites and Blacks, with Blacks generally have larger
adjusted ORs. For laryngeal cancer, among Whites the OR for the association between
smoking cigarettes for more than 30 years, the OR was 12.1 (95% Cl= 9.30-15.7) compared
to never smokers. Among Blacks, the corresponding OR was 17.9 (95% Cl= 8.23-39.1).
Similar or elevated ORs were calculated for Blacks compared to Whites for all other tumor
sites.

For most tumor sites there was little difference between groups for the association with
alcohol; however, some differences were noted but sparse data for Blacks limits
interpretation. For example, considering oropharynx cancer, the odds ratio for Whites who
drank for = 30 years was 1.81 (95% Cl= 1.59-2.06) and 4.60 (95% Cl= 2.79-7.59) for
African-Americans.

After exclusion of oropharyngeal cancer cases in the sensitivity analyses, for some of the
smoking characteristics Blacks appear to still be at an increased risk of cancer, however, the
differences were attenuated compared to the original analysis (Table 2). This can very
clearly be seen among former smokers where the ORs were almost identical for Whites and
Blacks (OR=1.14, 95% CI=1.01-1.29; OR=1.13, 95% CI= 0.75-1.71). For smoking
frequency, smoking duration and cumulative smoking, Blacks had a higher odds ratio for
almost every category, although the magnitude was attenuated with this exclusion and the
precision of the estimates for Blacks was slightly increased. For example, Whites who
accumulated more than 30 pack-years of smoking had an OR=3.45 (95% CIl= 3.08-3.86),
whereas Blacks had a slightly higher odds ratio OR=4.87 (95% Cl= 3.27-7.24). Results for
alcohol intake did not change drastically upon exclusion. Overall, Blacks had similar, or
slightly higher, estimates of association compared to Whites. For example, Whites who were
current drinkers had an OR=1.72 (95% CIl= 1.49-2.00) compared to Blacks who had an
OR=2.41 (1.55-3.74).

DISCUSSION

Most of the previous studies of the association of HNC with cigarette smoking and alcohol
use in Blacks have been limited by small numbers. The current study includes the largest
sample of Blacks to date (975 cases and 953 controls), thus allowing for more precise
estimates of association in this population.

The adjusted ORs associated with alcohol consumption variables were similar, or slightly
higher, in Blacks compared to Whites. This is consistent with what was observed in the
analysis of the North Carolina (2002-2006) study, where Blacks were found to have greater
odds of disease for each level of total alcohol consumption measured [5]. In the US
Multicenter study of oral and pharyngeal cancer, Blacks were found to have approximately
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two times higher ORs than Whites in each frequency of total alcohol consumption [10].
When we stratified by race and only look at oropharyngeal cases in our study, we see similar
results (Supplemental Tables 2-3). The reasons for these differences by race are unknown
but could include differences in alcohol metabolism or differences in background incidence
of HNC by races [5, 16].

We also found differences in odds ratios upon stratification by both race and tumor site.
Overall, Blacks had higher estimates in the majority of head and neck tumor sites for both
cigarette smoking and alcohol intake. The strongest estimates of association for cigarette
smoking characteristics were seen in laryngeal cancer, where Blacks were found to have
higher estimates of association compared to Whites. Interestingly, Whites were found to
have a higher effect estimates for hypopharyngeal cancer compared to Blacks, however this
finding should be interpreted cautiously due to wide confidence intervals.

For oropharyngeal cancer, we found higher ORs for smoking among Blacks compared to
Whites. This difference may reflect differing rates of HPV infection, a major risk factor for
oropharyngeal cancer. Studies have shown that Blacks are less likely to have HPV-associated
oropharyngeal cancer when compared to Whites [17, 18]. It has also been shown that HPV
prevalence in oropharyngeal cancers has been increasing significantly among whites over
time [19]. We did not have information on HPV status, so we were unable to directly
evaluate the extent to which differences in the association between cigarette smoking and
oropharyngeal cancer between races might be due to differences in the contribution of HPV
infection. However, for all of the HNC sites we conducted a sensitivity analysis in which we
excluded all oropharyngeal cancer cases (Table 2). Although the differences were attenuated
compared to the original analysis, we continued to observe smoking associations that were
stronger among Blacks compared to Whites. The results for alcohol intake characteristics
did not change much upon exclusion of oropharyngeal cancer cases (Table 3).

In the present analysis, Blacks generally exhibited stronger estimates of association for
higher intensity and duration of cigarette smoking and HNC. Several explanations have been
offered to explain this disparity, including differences in the way that Blacks and Whites
smoke cigarettes. Studies have shown that a greater proportion of Blacks prefer menthol
cigarettes than Whites [20-22]. It has been hypothesized that the anesthetizing effect of
menthol enables smokers to tolerate deeper or more frequent inhalations [23]. In fact, it has
also been found that menthol smokers have appreciably larger puff volumes but the research
on whether cotinine levels are also increased in menthol smokers is mixed [24]. However, a
study by Wagenknecht et al. [25, 26] showed similar serum levels of thiocyanate in Blacks
and Whites, a metabolite of cyanide that reflects tobacco product exposure after adjusting
for number of cigarettes smoked per day. Some /n vitro and in vivo studies have shown that
menthol may alter metabolism of some tobacco carcinogens resulting in the potential for
accumulation of these carcinogens [27]. Also, studies have not been able to show excess
smoking-related cancer risk in mentholated compared to nonmentholated cigarette smokers
[28-30]. Of particular relevance to HNC, the North Carolina (2002—-2006) study showed
lower odds of disease among menthol compared to nonmentholated cigarette smokers [5].
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It has also been proposed that genetic differences in tobacco metabolism enzymes could
explain the difference in HNC risks between Blacks and Whites. Blacks have higher
frequencies of reduced functioning enzymes which are involved in tobacco carcinogen
metabolism [31-39], which could result in Blacks being exposed to higher levels of
carcinogen exposure when compared to Whites given the same reported consumption level
[40, 41]. Even for subjects on the nicotine patch, Blacks were found to excrete less nicotine
and cotinine compared to Whites, suggesting that differences in metabolism are not due to
exposure to other components of tobacco smoke [42]. However, in comparison to cigarette
smoking and alcohol consumption, any effect of a genetically determined metabolic
difference by race would likely be small.

Another possible explanation is that Whites have a higher background incidence rate of
HNC in non-smokers and non-drinkers (NSNDs). While there are few descriptive studies on
HNC in NSNDs, they suggest that there are different clinicopathologic features including
younger age, female sex, slightly higher prevalence of HPV infection, and higher prevalence
of environmental tobacco exposure [43—45]. In the one study that reported data by race,
there were equal numbers of Whites in the NSND group compared to the ever-smoker and
ever-drinker (ESED), whereas there were double the number of Blacks in the ESED group
compared to the NDNS group [45]. Due to the variability in study year and location, we did
not calculate underlying incidence rates so we were unable to address this possible
explanation in our analysis. Finally, it could be that risk factors other than smoking and
drinking better explain HNC risk in Whites but not in Blacks, therefore resulting in the
stronger associations seen in Blacks in this study.

The major strength of this study is the large number of Black cases and controls. This
allowed for improved precision compared to previous studies on smoking and alcohol use
among Blacks. It also allowed for the further stratification by tumor site. Another strength of
this study is the availability of multiple smoking and alcohol consumption characteristics,
which have been harmonized across INHANCE studies.

The current analysis includes pooled and harmonized data from both hospital-based and
population-based studies. Hospital-based studies may be more vulnerable to selection bias
through control selection. Retrospective recall of smoking and alcohol use could potentially
lead to exposure misclassification; however, research has shown that individuals can
accurately report current and past use of tobacco and alcohol products [46—48]. This study
includes a small proportion of cases with non-squamous cell histologies (279 cases). These
adenocarcinomas are not known to be associated with tobacco or alcohol exposure. This
small proportion of cases (4.2%) is unlikely to affect the estimates presented. Additionally,
there is the possibility of residual confounding in this analysis due to missing data on
potential confounders such as HPV infection. Finally, even with the larger sample size, some
estimates, especially with stratification by tumor site, are imprecise among Blacks.

In summary, this study more precisely estimate the association between cigarette smoking
and alcohol use and HNC in Blacks in the United States. ORs for cigarette smoking and
HNC were modestly higher among Blacks compared to Whites, while estimates of
association of alcohol use and HNC were similar or slightly higher. After the exclusion of
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oropharyngeal cases the differences by race for tobacco use remained but were attenuated,;
the alcohol use associations were not. The reason for these differences in risk by race are not
known, but could possibly be due to differences in alcohol and tobacco metabolism,
differing usage and cessation patterns by race. The fact that Blacks who smoke are at an
increased risk of HNC is an important public health concern, because despite being more
likely to attempt to quit than Whites, Blacks have lower likelihod of successfully quitting
[49-51]. Future studies should further examine the basis for these racial differences and
improve approaches to reduce tobacco use.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

ACKNOWLEDGMENTS

The INHANCE Consortium core data pooling was supported by NIH grants (NCI RO3CA113157 and NIDCR
RO3DE016611). The individual studies were supported by the following grants: New York Multicenter study, NIH
P01CA068384 KO7CA104231; Seattle study (1985-1995), NIH R01CA048996 and RO1DE012609; lowa study,
NIDCR R01DE011979, NIDCR R01DE013110, NIH FIRCA TW001500 and Veterans Affairs Merit Review
Funds; North Carolina study (1994-1997), NIH R0O1CA061188, and in part by a grant from the National Institute of
Environmental Health Sciences P30ES010126; Tampa study: NIH PO1CA068384, KO7CA104231, and
RO1DE013158; Los Angeles study: NIH P50CA090388, R0O1DA011386, RO3CA077954, T32CA009142,
U01CA096134, and R21ES011667 and the Alper Research Program for Environmental Genomics of the UCLA
Jonsson Comprehensive Cancer Center; Houston study: NIH RO1ES011740 and RO1CA100264; Boston study: NIH
RO1CAO078609 and RO1CA100679; US Multicenter study, The Intramural Program of the NCI, NIH, United States;
MSKCC study, NIH RO1CA051845; Seattle-LEO study, NIH R0O1CA030022; North Carolina (2002-2006), NCI
R01CA90731-01 and NIEHS P30ES010126; Baltimore study, NIH DE016631.

REFERENCES

1. Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A. Global cancer statistics. CA
Cancer J Clin. 2015;65(2):87-108. [PubMed: 25651787]

2. Daraei P, Moore CE. Racial disparity among the head and neck cancer population. J Cancer Educ.
2015;30;546-551. [PubMed: 25398667]

3. American Cancer Society. Cancer Facts & Figures 2016. Atlanta: American Cancer Society; 2016.

4. SEER*Stat 8.2.1, using rates from1973-2012 and age-adjusted to the 2000 Census population.

5. Stingone JA, Funkhouser WK, Weissler MC, Bell ME, Olshan AF. Racial differences in the
relationship between tobacco, alcohol, and squamous cell carcinoma of the head and neck. Cancer
Causes Control. 2013; 24(4):649-64. [PubMed: 22674225]

6. Morris Brown L, Check DP, Devesa SS. Oropharyngeal cancer incidence trends: diminishing racial
disparities. Cancer Causes & Control. 2011;22(5):753-763. [PubMed: 21380619]

7. Viens LJ, Henley SJ, Watson M, Markowitz LE, Thomas CC, Thompson TD, Razzaghi H, Saraiya
M, Centers for Disease Control and Prevention (CDC). Human papillomavirus—associated cancers
—United States, 2008-2012. MMWR 2016;65(26):661-666. [PubMed: 27387669]

8. Hashibe M Risk Factors: Tobacco and Alcohol In: Olshan AF, editor. Epidemiology, Pathogenesis,
and Prevention of Head and Neck Cancer. New York: Springer Science; 2010:65-85.

9. Hashibe M, Brennan P, Benhamou S., et al. Alcohol drinking in never users of tobacco, cigarette
smoking in never drinkers, and the risk of head and neck cancer: Pooled analysis in the International
Head and Neck Cancer Epidemiology Consortium. J Natl Cancer Inst. 2007;99(10):777-789.
[PubMed: 17505073]

10. Day GL, Blot WJ, Austin DF, et al. Racial differences in risk of oral and pharyngeal cancer:

Alcohol, tobacco, and other determinants. J Natl Cancer Inst. 1993; 85(6):465-73. [PubMed:
8445674]

Cancer Causes Control. Author manuscript; available in PMC 2019 July 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

\Woltzke et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Page 10

Winn DM, Lee YC, Hashibe M, et al. The INHANCE consortium: Toward a better understanding
of the causes and mechanisms of head and neck cancer. Oral Dis. 2015;21(6):685-93. [PubMed:

25809224]

Wyss A, Hashibe M, Lee YA, et al. Smokeless tobacco use and the risk of head and neck cancer:

Pooled analysis of US studies in the INHANCE consortium. Am J Epidemiol. 2016 [Epub ahead
of print] doi: 10.1093/aje/kwwQ75.

Jayaprakash V, Rigual NR, Moysich KB et al. Chemoprevention of Head and Neck Cancer With

Aspirin. Arch Otolaryngol Head Neck Surg. 2006;132(11):1231-6. [PubMed: 17116820]

D’Souza G, Gross ND, Pai Sl, et al. Oral human papillomavirus (HPV) infection in HPV-positive
patients with oropharyngeal cancer and their partners. J Clin Oncol. 2014;32(23):2408-15.
[PubMed: 24778397]

Wyss A, Hashibe M, Chuang SC, et al. Cigarette, cigar, and pipe smoking and the risk of head and
neck cancers: Pooled analysis in the International Head and Neck Cancer Epidemiology
Consortium. Am J Epidemiol. 2013;178(5):679-90. [PubMed: 23817919]

Rothman KJ, Cann CI, Fried MP. Carcinogenicity of dark liquor. Am J Public Health. 1989;79(11):
1516-20. [PubMed: 2817164]

Settle K, Posner MR, Schumaker LM, et al. Racial survival disparity in head and neck cancer
results from low prevalence of human papillomavirus infection in black oropharyngeal cancer
patients. Cancer Prev Res (Phila). 2009; 2:776-81. [PubMed: 19641042]

Zevallos JP, Sandulache VVC, Hamblin J, et al. Impact of race on oropharyngeal squamous cell
carcinoma presentation and outcomes among veterans. Head Neck. 2016;38(1):44-50. [PubMed:
24992520]

Chaturvedi AK, Engels EA, Pfeiffer RM, et al. Human Papillomavirus and Rising Oropharyngeal
Cancer Incidence in the United States. Journal of Clinical Oncology. 2011;29(32):4294-4301.
[PubMed: 21969503]

Wagenknecht LE, Cutter GR, Haley NJ, et al. Racial differences in serum cotinine levels among
smokers in the coronary artery risk development in (young) adults study. Am J Public Health.
1990;80:1053-6. [PubMed: 2382740]

Hebert JR, Kabat GC. Menthol cigarettes and esophageal cancer. Am J Public Health.
1988;78:986-987. [PubMed: 3389443]

Sidney S, Tekawa MS, Friedman GD. Mentholated cigarette use among multiphasic examinees,
1979-1986. Am J Public Health. 1989;79(10):1415-16. [PubMed: 2782516]

Orleans CT, Strecher VJ, Schoenbach VJ, et al. Smoking cessation initiatives for black Americans:
Recommendations for research and intervention. Health Educ Res. 1989;4(1):13-25.

Ahijevych K, Parsley LA. Smoke constituent exposure and stage of change in black and white
women cigarette smokers. Addict Behav. 1999;24(1):115-20. [PubMed: 10189978]

Wagenknecht LE, Haley NJ, Jacobs DR Wagenknecht and colleagues respond. Am J Public Health.
1992;82:1173.

Caraballo RS, Holiday DB, Stellman SD, et al. Comparison of serum cotinine concentration within
and across smokers of menthol and nonmenthol cigarette brands among non-Hispanic black and
non-Hispanic white U.S. adult smokers, 2001-2006. Cancer Epidemiol Biomarkers Prev. 2011
7;20(7):1329-40. [PubMed: 21430301]

Hoffman AC. The health effects of menthol cigarettes as compared to non menthol cigarettes. Tob
Induc Dis. 2011;9 Suppl 1:S7. [PubMed: 21624153]

Lee PN. Systematic review of the epidemiological evidence comparing lung cancer risk in smokers
of mentholated and nonmentholated cigarettes. BMC Pulm Med. 2011;11:18. [PubMed:
21501470]

Kabat GC, Hebert JR, Use of mentholated cigarettes and oropharyngeal cancer. Epidemiology.
1994;5(2):183-8. [PubMed: 8172993]

Blot WJ, Cohen SS, Alrich M, McLaughlin JK, Hargreaves MK, Signorello LB. Lung cancer risk
among smokers of menthol cigarettes. J Natl Cancer Inst. 2011;103(10):810-6. [PubMed:
21436064]

Cancer Causes Control. Author manuscript; available in PMC 2019 July 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

\Woltzke et al.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Page 11

Zu AZ, Renner CC, Hatsukami DK, et al. The ability of plasma cotinine to predict nicotine and
carcinogen exposure is altered by differences in the CYP2A6: The influence of genetics, race, and
sex. Cancer Epidemiol Biomarkers Prev. 2013;22(4):708-18. [PubMed: 23371292]

Ross KC, Gubner NR, Tyndale RF, et al. Racial differences in the relationship between rate of
nicotine metabolism and nicotine intake from cigarette smoking. Pharmacol Biochem Behav.
2016;148:1-7. [PubMed: 27180107]

Ho MK, Faseru B, Choi WS, et al. Utility and relationships of biomarkers of smoking in African-
American light smokers. Cancer Epidemiol Biomarkers Prev. 2009;18:3426-3434. [PubMed:
19959692]

Muscat JE, Pittman B, Kleinman W, Lazarus P, Stellman SD, Richie JP Jr. Comparison of CYP1A2
and NAT2 phenotypes between black and white smokers. Biochem Pharmacol. 2008;76(7):929—
37. [PubMed: 18703023]

Varela-Lema L, Taioli E, Ruano-Ravina A, et al. Meta-analysis and pooled analysis of GSTM1 and
CYP1A1 polymorphisms and oral and pharyngeal cancers: A HUGE-GSEC review. Genet Med.
2008;10(6):369-84. [PubMed: 18496222]

Zhang X, Su T, Zhang QY, et al. Genetic polymorphisms of human CYP2A13 gene: Identification
of single-nucleotide polymorphisms and functional characterization of an Arg257Cys variant. J
Pharmacol Exp Ther. 2002;302(2):416-23. [PubMed: 12130698]

Patel YM, Stram DO, Wilkens LR, et al. The contribution of common genetic variation to nicotine
and cotinine glucuronidation in multiple ethnic/racial populations. Cancer Epidemiol Biomarkers
Prev. 2015;24(1):119-127. [PubMed: 25293881]

Wassenaar CA, Conti DV, Das S, et al. UGT1A and UGT2B genetic variation alters nicotine and
nitrosamine gluconidation in European and African American smokers. Cancer Epidemiol
Biomarkers Prev. 2015;24(1):94-104. [PubMed: 25277794]

Elahi A, Bendaly J, Zheng Z, et al. Detection of UGT1A10 polymorphisms and their association
with orolaryngeal carcinoma risk. Cancer. 2003;98(4):872-80. [PubMed: 12910533]

Benowitz NL, Dains KM, Dempsey D, Wilson M, Jacob P. Racial differences in the relationship
between number of cigarettes smoked and nicotine and carcinogen exposure. Nicotine Tob Res.
2011:13(9):772-83 [PubMed: 21546441]

Perez-Stable EJ, Herrera B, Jacob P, Benowitz NL Nicotine metabolism and intake in black and
white smokers. JAMA. 1998; 280(2):152-6. [PubMed: 9669788]

Berg JZ, Mason J, Boettcher AJ, Hatsukami DK, Murphy SE. Nicotine metabolism in African
Americans and European Americans: Variation in the Glucuronidation by ethnicity and UGT2B10
haplotype. J Pharmacol Exp Ther. 2010;332(1):202-209. [PubMed: 19786624]

Wayne M, Lango M, Sewell D, Zahurak M, Sidransky D. Head and neck cancer in nonsmokers: A
distinct clinical and molecular entity. The Laryngoscope. 1999; 109(10): 1544-1551. [PubMed:
10522920]

Farshadpour F, Hordijk GJ, Koole R, Slootweg PJ. Non-smoking and non drinking patients with
head and neck squamous cell carcinoma: A distinct population. Oral Diseases. 2007; 13(2): 239-
243. [PubMed: 17305629]

Dahlstrom KR, Little JA, Zafereo ME, Zafereo ME, Lung M, Wei Q, Sturgis EM. Squamous cell
carcinoma of the head and neck in never smoker-never drinkers: A descriptive epidemiologic
study. Head Neck. 2008;30(1):75-84. [PubMed: 17694557]

Yeager DS, Krosnick JA. The validity of self-reported nicotine product use in the 2001-2008
National Health and Nutrition Examination Survey. Med Care. 2010; 48(12):1128-32. [PubMed:
20940652]

Brigham J, Lessov-Schlaggar CN, Javitz HS, McElroy M, Krasnow R, Swan GE. Reliability of
adult retrospective recall of lifetime tobacco use. Nicotine Tob Res. 2008; 10(2):287-299.
[PubMed: 18236293]

Friesema IHM, Veenstra MY, Zwietering PJ, Knottnerus JA, Garretsen HF, Lemmens PH.
Measurement of lifetime alcohol intake: Utility of a self-administered questionnaire. Am J
Epidemiol. 2004;159(8):809-17. [PubMed: 15051591]

Goren A, Annunziata K, Schnoll RA, Suaya JA. Smoking cessation and attempted cessation among
adults in the United States. PLoS One. 2014;9(3):93014.

Cancer Causes Control. Author manuscript; available in PMC 2019 July 13.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

\Woltzke et al.

Page 12

50. Department of Health and Human Services. (1998). Tobacco use among U.S. racial/ethnic minority
groups—Blacks, American Indians and Alaska Natives, Asian Americans and Pacific Islanders,
and Hispanics: A report of the Surgeon General: USDHHS, Centers for Disease Control and
Prevention, National Center for Chronic Disease Prevention and Promotion, Office of Smoking
and Health. Washington, DC: Government Printing Office.

51. Fu SS, Kodl MM, Joseph AM, et al. Racial/ethnic disparities in the use of nicotine replacement
therapy and quit ratios in lifetime smokers ages 25 to 44 years. Cancer Epidemiol Biomarkers
Prev. 2008;17(7):1640-7. [PubMed: 18583471]

Cancer Causes Control. Author manuscript; available in PMC 2019 July 13.



Page 13

\Woltzke et al.

Author Manuscript

S¢T 61T LVT VT VLT S8YT 0¢ 06¢T 131UBDNINIA HIOA MBN
80 8 80 8 9T LET A’ €6 JOMSN
90T 10T 9 89 |22 ¢€9 6'¢ G2 so[abuy so7
87T LT 60 6 ¥'8 0cL 8L LTS eMO|
69 99 S9 €9 ¥'8 8T, G0T S69 uoIsnoH
v'e €¢ 9¢ 14 L9 ¢LS L9 124 uoisog
LT 9T € [44 4 T.T L'¢ 08T alownjeg
Jaua) Apms
€LT 99T S€ ¥e €0¢ G8GC  6'61 TTET ayenpesfisod/ayenpesf 863]100
L'EE T¢€ V6T 68T 6°€€ 068C S'0€ TT0Z  903]|09 3OS ‘|00YIS [BUOITEIOA
L'8T 8/T 8¢¢ ¢ee TTC €08T /L'G¢ 869T ajenpeuB jooyds ybiH
9'€¢ 144 144 ooy TTT L¥6  T1'8T S6TT 100yas ybiy swos
L9 v9 €T 0ZT  9¢ 80c 85 8¢ 100yas yBuy Jojunf uey ssa
|aAsT uoneanpg
1% 8¢ T€E 0€ 69 989 <L (744 +GL
79 89 L 89 90T ¢06 G0T 069 v.-0L
1T 90T 90T ¢0T 8vT 09¢T 91 €96 69-99
CEl 9T 9T 99T €97 €6ET  9'LT 6STT 79-09
L'8T 8/T T'61 98T 9.7 66VT ¢'81 86TT 69-9S
8'LT 0.T L'81 ¢8T €EVI LTCT  T1 8¢6 ¥5-0S
124" 8TT 8'GT a1 8'8 (374 6 T6S 6v—G¥
6L 72 €9 19 A 1444 8 STE 14714
88 78 L'E 9€ 9§ 6.¥ €y €8¢ 6€-LT
aby
G99 €9 8'GL 6L 699 60,5 €TL 0Ly 3leN
G'Ee 61€ ¢'ve 9€¢ T'EE e8¢ 8'8¢ 1681 dlewsd
PEIS
% Sl0JuoD % SSeD % S|0JU0D % SseD J1s1e10R YD
oeld SNYM

1002-TS6T ‘IDONVHNI ‘80ey Ag S|04U0D pue sase) Jsoued YI3N pue pesH Jo sansiisioeteyd alydesfowsqg

Author Manuscript

‘Tal1qeL

Author Manuscript

Author Manuscript

Cancer Causes Control. Author manuscript; available in PMC 2019 July 13.



Page 14

\Woltzke et al.

€0¢ S6¢ Sve  98zC xuAseyd-010
12T 81T v'0T 889 (SON) xuAueyd/reio
8'€z eee 90 9102 Auned [e10
vz 6eC €6T 02T XuAser]
€6 16 TG €ee xuAreydodAH
000 000 70 9 (SON) 23N pue peaH
9US Jowng
712 20z 86T €61 VT 66 TeET 198 13BN SN
L8 €8 60 6 88 €6, 67 88T eduwe|
7T AT 2 19 s €6 €19 087-8]3e8S
8T T ST ST 89 6.5 6G 18 (566T-586T) 31ness
Gl 97 TSE eve 8Tl G60T 9T 096 (9002—¢202) BUIl0IED YHON
L2 9z 89 99 14 T LT 60T (L66T—¥66T) BUIOIED YHON
%  S|041U0D 0% SIseD %  S|041U0D 0 SIseD als1e10R ReYD
oerd UM

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

Cancer Causes Control. Author manuscript; available in PMC 2019 July 13.



Page 15

available in PMC 2019 July 13.

Cancer Causes Control. Author manuscript.

\Woltzke et al.

9,'2-80'T €LT  2§TOTT 99T g€l 62T LT 2T SST-60T 06T  8ET-E0T 6TT €6 6L 19 86€  02-TT
08'T-TL'0 €T'T  6LT-080 6T'T 68T 6T 06 98 66'0-0L0 €80  S0T-180 260 6€T 18IT 99 ogy  01-T
9100 T T 768 e L6 €6 T T 68 80€€ €8T  €0ZT  JoneN
~Qm:_v_oc._m aAlre|InwNY
4 LT 9T Lz Buissin
70'9-¥8'C YTy 6E92CE R AL T4 6V  6€9 219 10781 IS¢ €eeELT 0€ 292 822z YIS ¥lLIE  0E<
0£'€-G€'T T2 25€-09T 87 96T 8yl 0T 96T  96'T-LY'T 0LT  OLT¥ET 19T TYT 6021  L'€T 668  0€-TZ
z€T-9L0 €T  TTT€80 S€T Y01 66 67 v 9ET-960 YTT  STT-/80 00T VI 06 29 80y  0Z-TT
9e'T-T€0 G90  0£T-9€0 890 8 8 LT 9T  660-59'0 080 60080 €60 96 618 97 v0€  0T-T
1000°0> T T 768 e T6 18 T T 98¢ 1626 T8T  /8IT  JoneN
u:o:m‘_:n_ Bunjows
S 8 1T 9z  Buissin
79'9-€2°C S8€  0LL16 9y  §S s 08T €T YLE-S8T 9ze  e6TLET 997 TV L6TT 98¢  088T  0€<
62°8-96'C S6'v  LT'8-0C€ TS 09 € Tyl LET  €8'€-987¢ €€ TOE€ET G97  TOT /S8 08T  08IT 0€-TZ
8TY-T6'T €87 ¥6€-G6T 87 Tee 0z 6L€ 998 2€T-€8T 907  66T29T 08T 6¢€C 660z 9/ /18T 0Z-TT
02'2-00'T 8yT  ¥CTITT 85T 9 152 §0C 86T  ¥Z'T-0610 S0T  €2T-G60 80T ZE€T 21T §L g6y 01T
T000°0> T T 768 e 96 €6 T T 88 80€€ 78T  €0CT  JONON
QBC%EE Bunjows
0 4 T Z  bBuissin
85'G-TL'C 68°€ LTS LLT e §TE 00e L2l 0L 0Lyl 8Ty  SL€-L0¢€ 6E€ 612 998T  ¥'S§  ¥S9E  uaund
TLT-SL0 €TT  08T-/80 ST  G6C 182 8.1 €T 62T-10T yT'T 021860 60T 76 856€  ¥'97  OpLT  Jewiod
8700 T T 06 e 96 €6 T T 88 80€€ 78T  €0ZT  JoneN
snyeis Buryjows anasebl)
0 4 T T Buissiy
Sre-LLT 'z 6£€-L8T 25T 0719 185 706 088  0£7-88T 807  S6T-S9T 6LT TT9 vZeS 818  S6ES  JoAd
T000°0> T T 06¢ e 96 €6 T T 88 80€€ 78T  €0ZT  JoneN
Bunjows anatebiy
1D %56 o0 1D %56 o0
onea-d  PEBNIpY  pesnipy HO pemnlpy  pesnipy HO olIs1BIR RRYD
| ssAeuy  ssAeuy 10 %56 e ssAeuy  ssAeuy 1D %56 e asn
147 Auansues  Awansues  pesnipy  pasnipy %  Sl0Ju0D % sseD  Auansues  ANAsues posnipy  pesnipy %  S[0Ju0D % Ssed Eli=3 e
xoe|g aUUM

£00Z-T86T ‘WNILOsU0D JONVHNI sy J30ueD 08N pue peaH Yim SUoNEI0SSY pue sonsuialoeseyd Burjows anarebio
'z 310eL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 16

\Woltzke et al.

DNH 1B UIyIIm 80eJ pue onskaloeseyd Bunjows anasehio yoes ay) usamiag 14 8y s10814al anjea-d siy L

4

$3seD J30ueD [eabuAieyd-0.o |[e JO UOISN|OXa Ja1fe PaleINaed | %G6 Pue onel sPPO,

sieak-yoed ul

P
sieak ui

Aep/sanarebio :_Q

9

‘(snonunuod ‘sieak) Bunjows adid o uonelnp pue ‘(snonunuod ‘sieak) Bursiows Jebid Jo uolreinp ‘(snonunuod ‘Aep Jad joueyis Jo Jw) asn [oyodje Jo Aouanbaly ‘|ans)] [euOITRINPS ‘1831UBD ApN]s ‘Xas ‘abe 1oy paisnipe solres mucOm

0 4 T ¢ Buissin
02'1-22°0 150 8€T-¢€0 190 67 v ST ST §6'0-290 9,0  88°0-190 €0 9L %9 vE 12z 0g<
8L T-€7'0 880 67 T-070 8L0 29 65 0C 6T  20T-290 v80  86°0-¢L0 780 66 w8 0§ 62€  0€-Te
WT-Tr'0 9,0  6ST-S50 v60 T8 8L v T 2€T-560 T STT-S60 60T 02T 20T L'L 805  02-TT
10°2-50'T LT €61 06T T0T 6 TOT 86  9TZ-8S5T 8T Z6TLYT 89T 86 €8 Z0T G99 01T
1952LT €6 895967 0Ty §TE 00e L2l L0L  967€6E vy 66€-LTE 19€¢  67TC 9987 ¥'SG  PS9E  Jfowsuaund
€20 T T 06¢ e 96 €6 T T 88 80€E ¢'8T  €0ZT  P3MOWS JoneN
Bumind aouIs sieaA
g 0z 0z ge  Buissiy
LARIYA 8% G5'L-89°€ 17§ 981 9T ¥'SS 625  98'€-80°€ Sr'e  €ere-lST €87 882 €Sz TT9  L00F  0E<
28'€-9v'T 9€7  007-TLT 19 L6 6 TYT GET  96'T-OV'T S9T  89T/CT T T6 6.L 08 €25 0e-Tz
1D %56 10 %56 ot
anpen-d paxnlpy I TS} posnipy  pasnipy I TS} aIstee ey
) ssAeuy 1D %56 e ssAruy ssApUY 1D %56 e an
147 Auansues pesnlpy  pesnipy % S[0huoD % sesed  Auansues  ANAnSWeS pesnlpy  pesnipy % S[0huoD % sseD e1prebID
xoelg aMUM

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2019 July 13.

Cancer Causes Control. Author manuscript.



Page 17

\Woltzke et al.

121.-99C 8ey  TT'9¥5¢ v6e €Vl A 2" 90C  TTT9ST 18T  €12-99T 18T 98T OTYT 62T LTC Ov>010€
9W'S18T vTE YIS0 vze 9% T9T 92T YTT9ST 18T L0957 08T 67T 6.6 ¥S8  0ST  0€> 0102
0,'2-88°0 vST 122280 ve€T  GET 0T §9 15 S9T~TT 66T  9ST-LTT SeT  TET 00T 965 0T 02>010<
1000°0> 1 T 8% €z 06 oL T L9 8202 €98 TST  JemeN
mcozm._sn_ 10yod|y
44 15 02 562
Ly'8-69°€ 655 S6'L-08°€ 055 062 0z 6TL v99  Tr'E-09'C 867 ST'E6Y'C 082 S92 18T 80VE TV¥S 8I<
T0€-72'T €6T 1877057 6T 792 vvz 09T 8vT  Zr'T-60'T AT A AN 9T 6 8T/  68YT 9€Z BISOIE<
0L'T-€5°0 S60  OF1-050 €80 GST vl 9% v 21880 v0T  STT-/80 00T T9T 0geT vvS 98 £5010<
1000°0> 1 T €62 €z 9L oL T T ¥ 8202 €98 LET  JaneN
h%o Jad Junowy
44 15 0.2 §62 Buissin
18TT-L€Y 0z, 907TT-26y orL 06 v8 86 89€  YE'9-9EY 975 SZ'S08°€ oy L9 €55 9zvl 92 &
69'8-15°C 9% 8TL e 2y SS 15 LT T SYr86C v9E  68'€9LT 8ze TS eey GG 021 S>01€=
6T'9-L€C €8¢ LEGTET 25 L9T SST 022 €02 8v'ZE€8T vz vETI8T 907 €1 LTyt T6ET T € 01IR
92'2-86'0 67T  0072-960 65T G6E 89€ 08T 99T  82T-00'T ETT 921207 ETT €9 zz8e 898T 962 I>010<
1000°0> 1 T €6 ez 9L oL T T ¥ 8202 €98 LET  JeneN
u%n_\mv_c:n_ J0 JagquinN
[454 44 YITT 796 Buissiin
YLE-SST vz €5€-29T 6€7 80 206 T09 €9y 007671 LT L6TEST YLT €S 808€ 9626 §'8G  usunD
L6YVTC 9ze  6CT€0C S6C T8 802 61€ vz 6LTOVT 85T  ZLTOrT ST 672C 669T  E€IST 697  Jowiod
1000°0> 1 T CIe €2 08 29 T T 85 16T 928 LYl JeneN
SNJeIS 8sn 10Y0d|Y
1 € € 9 Buissin
L07-T0C 982  16'€-80¢ S8z  €TL 6.9 826 206 LT 85T  €LT-erT IST  T9L 2089 O0E/S 698 Jend
10000 1 T 82 ez Tl oL T T 8¢ 8202 €98 TET JaneN
%N 1ouoaIv
19 %86 . yo pesnipy 19 %656 -0 pesnipy
g wo%ﬂm« * ssAfeuy 1D %56 etl0 ﬂ%ﬂm« e ssAreuy 1D %56 etl0 o_m_mﬁmammw
147 Auansues Auansues pasnlpy  pasnipy % Sjohuod % sxed  Anansues Auansues  pasnipy  pasnipy % Sloluod  seseD % 1040
xoelg aUUM

Author Manuscript

Author Manuscript

£00Z-T86T ‘WNILOsU0D JONVHNI YSid Ja0ueD 08N pue pesH YiM SUOIRI0SSY pue dsHIBIoeIeyD 8sn 040y
€ 3|qeL

Author Manuscript

Author Manuscript

available in PMC 2019 July 13.

Cancer Causes Control. Author manuscript.



Page 18

\Woltzke et al.

DONH [[B UIYy3m 89eJ pue d1Is1Ia1oeIeyd Busows a13aseB1o yoea Usamiag 147 ay: s1oajgal anfea-d siy Ly

3580 J30UED |eabuAieyd-01o e JO UOISN|OXa JaYe ParRINdIed |D %G6 PUE Olel mcnok

sieak ul
9

quul
v

[OUBLS JO W 9'ST =SULP T,

SWNBY| Ul joueyld JO W 9'GT YHM Sniels mc_x_.__‘_n_Q

*(s1eak) Bujows adid Jo uoirednp pue ‘(sieak) Burjows Jebid Jo uoreinp ‘Burjows Jo sieak-yoed ‘|aAs] [euUOIRINPS ‘I8lUad ApNIs ‘xas ‘abe 1oy paisnipe solrel mvuom

89T 6T Sv6 606 Burssin
0TS ¥TT 0€€  /870TT 7€ TSC 86T 0TV 8ze 61797 76T T028ST 8/T 982 69T €80 99¢ OKR
19 %S6 . yo pesnipy 13 %56 HO pesnipy
anfea-d pesnlpy "B ¥Te} pesnlpy  Je N Te) J1s1810R IeYD
6 ssAreuy ssAreuy 1D %56 e sshfeuy ssheuy 1D %56 e asn
147 Auansues Aunnsues pesnipy  pesnipy % Slohuod % seseD  Auansues Auansues  pesnlpy  pesnipy % S[oluoD  sese) % [llel\
oe|g aUUM

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Cancer Causes Control. Author manuscript; available in PMC 2019 July 13.



	Abstract
	INTRODUCTION
	METHODS
	Study Design
	Statistical Analysis

	RESULTS
	DISCUSSION
	References
	Table 1.
	Table 2.
	Table 3.



