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A. CASE REPORT ABSTRACT

Gary C. Martin, DDS, MPH*, Wilford Hall Medical Center, San Antonio, TX, Department of
Conununity Dentistry, University of Texas Health Science Center (UTHSC)' San Antonio, TX, John P.
Brown, aDS, PhD, Department ofComtnWlity Dentistry, UTHSC, San Antonio, TX, Glen D. Houston,
DDS, MSD, Department of Oral Maxillofacial Pathology, Univ. of Oklahoma Health Science Center,
Oklahoma City, OK. Clayton W Eifler, PhD, Dept. of Biometry, UTHSC at Houston, School of Public
Health, San Antonio, TX.

RESPONSE OF ORAL LEUKOPLAKIA ASSOCIATED WITH THE USE OF SMOKELESS
TOBACCO IN AIR FORCE BASIC MILITARY TRAINEES AFTER SIX WEEKS OF
INVOLUNTARY TOBACCO USE CESSATION

The prevalence of oral leukoplakia associated with use of smokeless tobacco (ST), a risk factor for oral

cancer, and the response of these lesions after six weeks of involuntary tobacco cessation was

investigated. Of the 3051 male Trainees examined (median age = 19), 302 (9.8%) were identified as

current users of ST upon entering basic training. 39.6% (119) of the current users had leukoplakia

compared to l.5% (42/ 2749) of the nonusers (OR = 4l.9, 95% CI = 28.1-62.6). At the end of6 weeks

of involuntary tobacco cessation, 109 of the 119 individuals with leukoplakia were re-examined, 10

individuals who were discharged from Basic Training were not available for re-examination. Results of

the re-examination were that 97.5% (106 of 109) of the leukopJakic lesions had complete clinical

resolution. The three individuals whose leukoplakia did not resolve had these lesions biopsied,

examined microscopically and all lesions were benign. The type of ST used (snuff versus chewing

tobacco), amount used (cans per day), length of use (months), days since last use, and brand of snuff

were significantly associated with the risk for leukoplakic lesions among ST users. In a healthy young

population of males most lesions associated with use of ST resolve, if the individual ceases to use

tobacco products. This information should be used by health care professionals for patients who use ST

to assist in motivating them to quit this addictive behavior.
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B. NAME OF PROJECT

RESPONSE OF ORAL LEUKOPLAKIA ASSOCIATED WITH THE USE OF SMOKELESS TOBACCO IN

AIR FORCE BASIC MILITARY TRAINEES AFTER SIX WEEKS OF INVOLUNTARY TOBACCO USE

CESSATION

By

Gary C. Martin, B.A., D.D.S., M.P.H.

C. APPLICANT'S ROLE IN PROJECT

This project was originated by the applicant Dr. Gary C. Martin and the applicant was responsible for

the planning, implementation and performed all of the 3051 oral exams for this project. Dr. Clayton Eifler

provided some methodologic assistance for the statistical analysis of the data.

D. STATEMENT OF PURPOSE

The purpose of this project was to evaluate the risk for oral leukoplakia associated with the use of smokeless

tobacco and the response of these lesions after six weeks of involuntary tobacco cessation.

E. BACKGROUND AND REVIEW OF THE LITERATURE

The hazards of smoking tobacco, predominantly cigarettes, are well documented as a result of a

multitude of scientific research. The campaign to educate the public of these health hazards and assist in the

cessation of cigarette smoking is on going. The United States Government has become very active recently in

attempting to prevent the tobacco companies from targeting adolescents in their advertising and enforcing laws



to prevent our youth from developing this addictive habit. The results of these campaigns in reducing the use

of tobacco products in general has been moderately successful.' The recent ruling in April 1997 by a federal

judge giving jurisdiction to the FDA to regulate tobacco as a drug should provide added impetus. However,

smokeless tobacco (ST) use has seen an alarming increase over the past 25 years, especially in white males age

15-34. The prevalence for white males age 18-24 has increased from 0.7% in 1970 to 7.5% in 1991.1 This is

a very dramatic increase. The prevalence for use of ST by young white males, grades 7 through 12, in 1989

was 9.14%.2 The 1995 U.S. Youth Risk Behavior Surveillance reports that for white males in high school,

25.1% reported using ST at least once during the 30 days preceding the survey'. The National Health and

Nutrition Examination Survey III (N-Hanes III) will provide data on nationwide ST use and on the prevalence

of oral mucosal lesions. This data was not available at the time of printing this report. A past US Surgeon

General Antonio Novello, alarmed at this increased use of ST by younger persons, stated that we could face a

worsened oral cancer problem unless effective steps can be taken to reduce the use of ST.4 Maybe the time has

come to definitively address this problem by a ban on oral snuff as was done in Great Britain. 5 Health care

providers in the United States Air Force (USAF), including this author, have a keen interest in this problem of

increased use of ST by young white males. The demographics of the USAF demonstrate that we have a large

portion of our active duty population who are white males age 18-30. Dentists have seen an increase over the

past 12 years in the numbers of patients who use ST and in the associated oral mucosal lesions.

Smokeless forms of tobacco enjoyed wide popularity in the American colonies during the 17th and

18th centuries. As early as 1761, John Hill, an English physician warned that ST had harmful effects. In the

late 1800's the germ theory for disease was advanced and chewing and spitting were looked upon negatively.

Concurrently, the ability to mass manufacture cigarettes provided a cheap alternative for obtaining and using

tobacco. The smoked forms of tobacco became the common and accepted ways of use. With the warning from

the Surgeon General on the harmful effects of smoking and the limits placed on the tobacco industry for

advertising cigarettes, the tobacco companies in the early 1970's increased their advertising and marketing for

ST. Many users of tobacco saw ST as a healthier alternative to smoking cigarettes." ST use has also been

promoted for those public areas where smoking is increasingly prohibited, due to the potential harm of second

hand tobacco smoke. The question is, does use of ST really pose a health hazard?
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There have been several studies that have documented the health risks of using ST on a regular basis.

The association between ST use and oral and pharyngeal cancer has been documented."!' Studies reflect an

increased incidence of oral cancer among persons using ST, even for those who have used for less than 10

years. The highly publicized case shown by CBS's 60 Minutes in 1985 told of Sean Marsee and his death at

age 19 from oral cancer after using ST since the age of 12. One study showed that occupational exposure to

tobacco in females increases chromosomal aberrations and risk for cancer." The age adjusted increased risk of

cardiovascular mortality is 1.4 for ST users." Other health effects are an increased risk for penile cancer,

which could ensure attention and motivation for young males to stop or never use ST.14 The oral mucosal

lesions that are most frequently associated with ST use in the US are leukoplakia and hyperkeratosis, which

many consider to be pre-cancerous lesions. Other lesions associated with ST use are erythroplakia and

submucous fibrosis. Studies have shown that about 2-6% of oral leukoplakias undergo malignant

transformation over a period of five to ten years.7•
15 A recent case control study of 245 male ST users age 15 to

77 found that 78.6% of ST users had an observable oral mucosal lesion identified during routine dental office

visits." The use of snuff is associated with lesions that have a greater variety and severity of epithelial changes

than those associated with chewing tobacCO.17
,IS The three leading brands of snuff in the U.S. (Copenhagen,

Skoal and Kodiak make up 92% of the U.S. market) contain higher levels of nicotine and of the carcinogen

tobacco-specific N-nitrosamines, compared to the 4th and 5th best selling snuff brands I
9 (Hawken and Skoal

Bandits). The use of snuff is on the increase, especially with younger males age 18-34.1 The association with

gingival recession is also well documented=" But, there are still those who do not agree with the evidence of

ST being a health risk. An oral pathologist at the University of Alabama at Birmingham (UAB), Dr. Rodu,

proposes that we encourage those cigarette smokers who can not quit to switch to ST use.21 His reasoning is

that ST is associated with fewer and less serious health consequences than is smoking. His proposal has

generated several letters to editors of health care journalS.10
,22 Dr. Rodu's assumption, that those who switch to

ST will decrease their rate of smoking related diseases to the level of those who quit using tobacco altogether, is

highly questionable. In 1997 the ADA's report to the National Dental Tobacco-Free Steering Committee cited

a statement from its Council on Access, Prevention and Interprofessional Relations reaffirming the long-

standing opposition to use of ST as a smoking cessation method. In 1994 there was an incidence of 30,000 oral
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and pharyngeal cancers in the U.S., with a five year survival rate of 50%.9,22. This includes users of ST, who

had a four fold increase of pharyngeal cancer. There were approximately 8,200 deaths attributed to oral and

pharyngeal cancer.

The tobacco companies have targeted their ST marketing for adolescent males and they have been very

successful. There are researchers in the US who claim that some tobacco companies deliberately manipulate

oral snuff products to addict adolescent ST users.23 Others refer to this as "creative marketing". The use of

sports figures promoting the use of ST and the distribution of free samples at various sporting events have been

very effective at introducing our youth to a risk for nicotine addiction and an increased risk for oral, pharyngeal

and other cancers. Many schools, campuses and work places are smoke-free, but the use of ST is not

necessarily or frequently addressed. Those who usually would smoke during these work or school hours now

use ST during this time, then smoke cigarettes after hours. This combination has the potential to increase the

risks for disease over smoking alone. A recent survey of U.S. Naval personnel's tobacco use habits during

Operation Desert Storm found that many respondents turned to ST because smoking was prohibited at certain

times, such as standing duty." Today's US Air Force reflects these recent changes in work places. The USAF

has made all work areas smoke-free. The potential for increased use of ST in the USAF is apparent. The use

of ST by air crews is well documented since their environment prohibits smoking in or near aircraft and many

have a nicotine addiction from years of tobacco use. The prevalence of ST use in the USAF in 1992 was about

5%, however at ages 18-24 the prevalence for regular users was 11%.25 This is significantly higher than the

national prevalence for this age group of 7.5%. The Healthy People 2000 objective is to reduce ST use by

males under 25 to 4% or less. To reach this objective health professionals need to be more active in educating

patients as to the potential hazards of ST and offer patients the assistance of tobacco cessation programs.

Health Professionals were identified as the single most important information source on ST by a survey of U.S.

Army Basic Trainees." Using data from the 1992 National Health Interview Survey (NHlS) Cancer Control

Supplement, only 8.7 percent of adults reported an oral cancer screening by a dentist or hygienist within the

past 3 years. Only 2.7 percent reported receiving an oral cancer screening by a physician or other health

professional. Among white adult men who were current users of ST, only one fourth had ever been advised by

a dentist to quit.27
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This review of the literature indicates use of ST clearly is a health problem generally and for the

USAF. Several areas that need further study to assess how significant a health problem the use of ST is in the

USAF are also apparent:

1. What is the prevalence of ST use in new recruits and the active duty population?

2. What is the current knowledge level of USAF personnel as to the risks of tobacco products,

specifically ST?

3. What is the response of ST associated lesions when individuals refrain from using ST for 6 weeks?

The unique environment of basic training is an ideal setting for this type of study, in which compliance in

cessation of an addictive agent is very high.

4. What can be done to assist those who have quit using ST during their six weeks of basic training to

make this a permanent change?

5. What percentage of those who have quit, start the use of ST again? This topic is currently being

addressed and investigated for this population of basic trainees in regards to cigarette smoking. The Principal

Investigator is Robert C. Klesges, PhD., from the University of Memphis.

This project evaluates questions 1 through 4 of the areas presented above.

F. DESCRIPTION OF mE PROJECT

The purpose of this study is to evaluate the risk for oral leukoplakia and other changes associated with

the use of ST and the response of these lesions after six weeks of involuntary tobacco cessation. The unique

environment of a "mandatory" tobacco free basic training setting for 6 weeks is very valuable. This

environment allows for a clinical evaluation of ST associated lesions and their response after 6 weeks of not

being exposed to ST or any other forms of tobacco. The protocol was submitted to the Air Force Surgeon

General's Clinical Investigative Committee and was approved on the 15th of July, 1996 and approved by the

Institutional Review Board at the University of Texas Health Science Center at sari Antonio on the 12th of

August, 1996. All the oral exams of Air Force Basic Military Trainees were performed at Lackland Air Force

Base, San Antonio, Texas during the time period of September to December 1996.
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The findings from this research can be used to educate individuals on the importance of not using ST.

For those who are current users, the regression of a precancerous lesion can be a significant reason for an

individual to stop using ST. The findings can also be beneficial to the clinician when determining when to

biopsy an OML associated with ST use. One of the long-term objectives is to assist the USAF to implement a

program for ST users similar to the current program for cigarette smokers who enter basic training. This

program is geared to assist those individuals who have not used tobacco products for six weeks, to maintain this

healthier lifestyle for a lifetime.

G. PROCEDURES AND MEmODS

During the fall of 1996, 3,051 male basic military trainees were examined. Each basic trainee

received an oral examination during the first week of basic training and completed a health questionnaire with

specific questions as to prior use of tobacco products. Detailed information concerning patterns of ST use were

determined including the type and brand name of the ST product used most frequently, the length of ST use in

months, and the number of days since last use of ST. Also, from the questionnaire those individuals who were

current cigarette smokers were identified. Individuals with an observable oral mucosal lesion (oral leukoplakia)

and who met the definition of a "current user" of ST were invited to be subjects for this study by completing an

informed consent document (Appendix 1). A "current user" was defined as an individual who had used ST

regularly (at least once per day), right up to the point that they entered Basic Military Training. Those

individuals with oral leukoplakia, but were not current users of ST, had this noted in their dental health record

and follow-up was performed at their first permanent duty location. The incidence of regression of the subject's

oral leukoplakia was determined by an oral examination at the end of the six weeks of basic military training.

All subjects were examined in the same examination room using a chair and portable light. A mouth

mirror, tongue blade and 2 x 2 gauze were used during the examination. Individuals who completed the

informed consent form to participate in the study had a photograph taken of the oral lesion (only one individual

refused to participate). These photos were taken by the examiner using a Dental Eye Camera with the same

magnification, approximate camera orientation, light source, and Kodak Ektachrome 100 film. If a white or
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red lesion was identified clinically as interdental hyperkeratosis (linea alba), cheek biting, retromolar

hyperkeratosis, aphthous ulcers or oral herpetic lesions these individuals were not included in the study. Any

lesion classified as oral leukoplakia was defined by location and the degree of severity using a modified Greer

and Poulsen's classification scheme; 15 Level I lesion = superficial lesion with slight color change, slight

wrinkling and no obvious thickening. Level II lesion = superficial white lesion with moderate wrinkling and

no obvious thickening. Level III lesion = white lesion with obvious thickening and wrinkling. For intrarater

reliability the clinical photos for the first 30 subjects were examined and the level of the lesion was recorded.

These values were than compared to the original values assigned during the clinical examination. The results

were that for 28 out of the 30 lesions evaluated, the two values were identical for a 93.3% agreement. The two

lesions with different values were both given a grading Level II from the photo and were classified as Level I

during the clinical examination. This difference could be due to the magnification and the flash used for the

photos.

Based on self-reported smokeless tobacco use, individuals were classified as current users or nonusers.

Self reporting bias is a possibility when using surveys/questionnaires. Individual subjects may intentionally

under report behavior such as use of tobacco products. However, each flight of approximately 50 trainees

received a briefing from the investigator prior to completing the health questionnaire. The briefing informed

the trainees that each individual would receive an oral exam following completion of this health questionnaire,

which is an official Air Force document. It was emphasized that it is very easy for the dentist to identify a

lesion in those individuals who use ST. They were assured that there would be no penalty for those individuals

who identified themselves as current users of ST. Each trainee was told that the only way that an individual

could be in jeopardy of disciplinary action was if they answered no to current use of ST and during the exam an

obvious ST lesion was identified. This "fear factor" and the requirement for honesty are very real in this

training environment and although there is the possibility of under reporting of ST use, it was probably

minimal in this population. Those individuals that did not indicate current use of ST on the health survey are

not included in the study as current users, even if the oral exam reveals findings indicative of ST use. The

result of this classification is the potential for a smaller sample size for current users of ST.
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During the six weeks of basic training individuals are not allowed to use any tobacco or alcohol

products. Although there is a possibility that one could still use tobacco products, it seems to be very remote

with the constant monitoring during basic training. If an individual subject did use tobacco products, this

would most likely decrease the regression for the OML.

The community at risk are all male United States Air Force (USAF) Basic Military Trainees at

Lackland Air Force Base, Texas. Data from the health survey of USAF Basic Military Trainees" (Aug 95-Aug

96) indicate that over 90% of ST users are white males under the age of 22 and less than 1% of females use ST.

Only male flights were examined due to the low prevalence of ST use by females. Those individuals identified

with an OML and who met the case definition as current users of ST were the population at risk for this study.

The effects of age, location of the lesion, initial Level of the lesion, re-evaluation Level of the lesion,

cigarette use, type of ST (snuff Vs chewing tobacco), brand of ST, amount of ST used per day (cans or

pouches/day), length of ST use in months, days since last use of ST and alcohol use (recorded only for those

individuals who had a lesion) on the occurrence of leukoplakic areas and the severity of these lesions were

evaluated using odds ratios (OR), 95% confidence intervals (Cl), and separate ''i tests of association for

statistical significance.. Epi Info 6.01 and SPSS 7.0, software programs, were used for these statistical

analyses. Days since last use of ST was evaluated because the examiner did not have access to the trainees

immediately upon arrival at Lackland AFB, Texas. The first two days of basic training are very time intensive

and the soonest that a trainee could receive an oral exam was two days after their arrival. The latest that an

oral exam was performed was six days after arrival which resulted in a range of 2-6 days since last use of ST.

For those individuals who had more than one leukoplakic lesion they were classified by the highest degree

lesion during the analysis.

The OR closely approximates the relative risk when the incidence of a disease is rare. In this study,

the disease of interest (leukoplakia) was not rare, however OR's were used as the measure of association to

permit multivariate analysis using logistic regression to control for possible confounders. In this situation, the

OR is a valid measure of association, but the OR overestimates the relative risk.
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In analyses that were confined to ST users, univariate ORs for leukoplakia were calculated for length

of use, amount used per day, days since last use, type and brand used. A multiple logistic regression model was

then used to ascertain the independent effect of each of these variables on risk of leukoplakia by simultaneously

controlling all the variables. In analyses restricted to ST users with leukoplakia, univariate ORs for severity of

lesion (Level I - mild versus Level II, III - moderate & severe) were calculated for the amount of ST used,

length of use, days since last use, and type!brand used. A multiple logistic regression model was then used to

ascertain the independent effect of each of these variables on severity of leukoplakia, adjusting for the

simultaneous effects of all the other variables.

H. FINDINGS

There were 3051 male trainees examined out of the 3,334 male trainees who entered basic training at

Lackland AFB, Texas from 10 September 1996 to 1 November 1996. The investigator was unable to perform

exams on certain days during this period due to other responsibilities. This sample (92%) is considered

representative of USAF male recruits. Based on self-report there were 2,749 nonusers of ST and 302 current

users of ST. This resulted in a prevalence of current ST use of 9.8%, which is higher than the 6.2% prevalence

from a 1994 survey of Air Force Basic Military Trainees." The following analyses are based on a comparison

of nonusers (N = 2749) and current users (N = 302). Among the current users of ST, the average length of use

was 35.7 months (SO 31.33), the average amount used per day was one-half (.51) cans/day (SO .42), the

average days since last use of ST was 4.0 (SO 1.31), and the average age was 19.48 (SO 2.38) (Table 1). There

were 119 of the 302 (39.6%) current users of ST who had leukoplakic lesions and 42 of the 2749 (1.5%)

nonusers had leukoplakic areas (OR = 41.9, 95% CI = 28.1-62.6) (Table 2). Erythroplakia or submucous

fibrosis were not observed. The majority of the lesions (96.9%), were found in the mandibular buccal and

labial sulcus with 3.10% in the maxillary sulcus. The most common site was the left mandibular buccal sulcus

with 45.4% of the leukoplakic lesions (Table 3). The leukoplakic lesions in nonusers of ST were located

predominantly in the cheek mucosa distal to the molars and the severity for all these lesions was Level I (mild).
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One of the key questions of this study was to determine the clinical response of leukoplakic lesions in

current ST users after six weeks of involuntary tobacco cessation. The initial exam found 119 individuals with

oral leukoplakia. Nine of these subjects had two areas of leukoplakia and one individual had three areas, for a

total of 130 leukoplakic lesions. At the end of 6 weeks of involuntary tobacco cessation, 109 of the 119

individuals with leukoplakia were re-examined. Ten individuals who were discharged from Basic Military

Training were not available for re-examination. The findings from the re-examination were that 106 of the 109

individuals had complete clinical resolution of their leukoplakic areas. The three individuals whose

leukoplakia was still present had these lesions biopsied and then examined histopathologically. The diagnosis

for all three individuals was benign squamous mucosa with hyperparakeratosis, acanthosis, and chronic

inflammation. These histologic changes are consistent with smokeless tobacco use. Prior to the biopsy, each of

the three individuals were interviewed in a private setting by the investigator. They were advised that no

biopsy would be performed if they disclosed that they had somehow gained access to ST during their six weeks

of training. They were assured that this information would be confidential and their would be no disciplinary

action taken. Each individual emphatically denied using ST during their six weeks of basic training.

The specific data for these three individuals is as follows:

STUDY # AGE LESION INITIAL LEVEL RE-EVAL ALCOHOL USE

LOCATION LEVEL

92 25 LMAND II II 7-12 BEERSIWK

95 18 R&LMAND I, II 0, II 1-6 BEERSIWK

97 18 LMAND III II 7-12 BEERSIWK

STUDY # CIGS TYPE BRAND AMOUNT/ LENGTH DAYS SINCE

DAY OF USE LAST USE

MONTHS

92 NO SNUFF COPENHAGEN 112 CAN 120 4

95 NO SNUFF COPENHAGEN 2 CANS 78 6

97 NO SNUFF COPENHAGEN 112 CAN 24 6
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Risk for Leukoplakia:

For current users of ST, the risk for leukoplakia increased with increasing amount of ST used.

Among current snuff users, 27% who used less than one half can per day had leukoplakic lesions compared to

42% of those who used one half to one can per day, and 63% of those who used more than one can per day

(Table 4). Of the 20 individuals who used chewing tobacco exclusively, only one individual had a leukoplakic

lesion and he used one pouch per day. Risk for leukoplakia increased as the length of use in months increased.

Leukoplakia was present in only 15% of the subjects who used ST for 1-12 months compared to 71% of those

subjects who used for longer than 48 months (Table 5). For those subjects who had not used ST for 5-6 days

only 33% had leukoplakia compared to 62% of those who had not used ST for 2 days (Table 5). The risk for

leukoplakia among snuff users (OR = 48, 95% cr = 31.9-73.0) was much higher than for users of chewing

tobacco (OR = 3.4*,95% CI = .08-22.3, * this value is not statistically significant due to the small numbers of

users of chewing tobacco (20) who had a leukoplakic lesion (1». Users of Copenhagen had the highest risk for

leukoplakia, (OR = 78 compared with nonusers). Skoal (OR = 40 compared with nonusers) and Kodiak (OR =

37 compared with nonusers) users had similar risks for leukoplakia. (Table 6) The comparison of ST users

with lesions to users without lesions are shown in Table 7.

In univariate analyses shown in Table 8, the risk for leukoplakia increased significantly with

increasing amounts of ST used (OR = 2.55 for each 1/2 can used per day) and with increasing length of use

(OR =1.57 for each additional year of use). Risk for leukoplakia decreased as days since last use increased (OR

= .78 for each day since last use of ST). Using chewing tobacco users as the referent, the risk for leukoplakia

for the various brands of snuff was determined. Risk for leukoplakia was highest for Copenhagen users (OR =

22.4 compared with chewing tobacco users*) the next highest risk was for Kodiak users (OR = 11.7 compared

with chewing tobacco users*) and the lowest risk was for users of Skoal (OR = 10.6 compared with chewing

tobacco users*) (Table 8). * Using Fisher Exact 95% CI.

To determine the independent effects of amount used per day, length of use, days since last use and the

typeIbrand used multiple logistic regression was performed including all these variables. Age and cigarette use

were also evaluated. After adjustment for the effects of the other variables, age and cigarette use were not

independent risk factors for leukoplakia. The amount used per day was independently and significantly
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associated with risk for leukoplakia (OR = 1.8 for each 112can used). Length of use was independently and

significantly associated with risk for leukoplakia (OR = 1.4 for each year of use). The OR is 3.0 times higher

for subjects whose days since last use was equal to two compared to those whose days since last use was six.

Use of Copenhagen, Kodiak and Skoal were independently and significantly associated with leukoplakia and

the odds of having leukoplakia was 9.4 times higher than in chewing tobacco users. (Table 8)

Severity Risk:

In the analysis of users with leukoplakia, a significant increase in the percent of the more severe

lesions (Level II, III) was found with increased length of use, increased amount used per day, and in users of

Copenhagen (Table 9). Multiple logistic regression analysis was performed to determine the independent effect

of these variables on severity of the lesions. No chewing tobacco user had a severe lesion, so there was no

adequate comparison group for the snuff users. Thus, the multivariate model included only amount used,

length of use and days since last use. Length of use was the only independent predictor of the severity of the

lesion (OR = 1.14 per year of ST use, 95% CI = 1.01-1.29) in this analysis. (Appendix 2 page xxiii)

L DISCUSSION

In the population that was studied virtually all of the leukoplakic lesions (97%) in current users of ST

had complete clinical resolution of these lesions. This finding is specific for a population of young, healthy,

and predominantly white males. This study now provides evidence that most lesions will regress to clinical

normality if the ST user refrains from using tobacco products for a five to six week period of time. Some

lesions may resolve more quickly; however due to time constraints in accessing the basic trainees, only one re-

eval exam could be scheduled. It was decided that an exam at the completion of the six weeks of involuntary

tobacco cessation would be the most valuable.

There was a very strong association between leukoplakic lesions and the use of smokeless tobacco,

specifically snuff users. For those who were current users of smokeless tobacco, 39.4% had leukoplakia (OR =

42 for users compared with nonusers) (Appendix 2). The odds ratio for leukoplakic lesions in this study is

similar to the study by Grady", but is much higher than the OR of 6 found by Offenbacher and Weathers.t" and
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an OR of 9 by Wolfe and Carlos," for oral mucosal lesions in users compared with nonusers. The higher OR

may be due to the differences in the population studied and the predominant use of moist snuff (93.4%) by

subjects in our study.

Length of use, amount used per day, days since last use, and the brand of snuff were significantly

associated with the risk for leukoplakia among users of ST. After a multivariate analysis was performed these

variables were shown to be independently associated with the occurrence of leukoplakia among ST users, and

not merely due to covariance.

Individuals who use snuff are much more likely to have a leukoplakic lesion when compared to those

who use chewing tobacco. Users of Copenhagen, Kodiak and Skoal were ten, nine, and eight times

respectively, more likely to have leukoplakic lesions compared to users of chewing tobacco. The increase in the

use of snuff by young men is a concern because snuff is more strongly associated with oral cancer than chewing

tobacco". In a study by Hoffman'" in 1994 it was reported that these three brands, Copenhagen, Skoal, and

Kodiak make up 92% of the U.S market for moist snuff. In this same study Copenhagen was found to have the

highest nitrite concentration and the highest levels of the major carcinogen nicotine-derived tobacco-specific N-

nitrosamines (TSNAs) of the five products evaluated (Copenhagen, Skoal, Kodiak, Hawken, Skoal Bandits). A

survey in 1993 has shown that, among users aged 10-22 years, the percentage of Copenhagen as the preferred

brand increases with the years of snuff dipping."

Severity of leukoplakic lesions increased with increasing length of STuse and appears to be more

severe in snuff users. Grady" found that severity of the leukoplakic lesions in their study population increased

with increasing amounts of ST used. Other studies" have reported that lesion severity increased with age of

the user, duration of use, and the amount used, but no multivariate methods were used. Wolfe and Carlos" did

not find any relationship between parameters of use and lesion severity. Greer and Poulson" have reported that

Level/grade III lesions (severe) in ST users ages 15-54 often do not regress when tobacco use is discontinued.

In our study of young males there were only four Level III lesions and three (75%) had complete regression.

This study and others have shown that users of ST, who also smoke cigarettes, do not have an

increased risk for development of leukoplakic lesions.!6,29 In fact, although it was not statistically significant,

individuals who smoked and used ST had fewer and less severe lesions. This was in agreement with the study
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by Little.16 Possible explanations are that those who smoke and use ST consume less ST than those who use ST

exclusively. Also, those who smoke and use ST may alter their source of nicotine based upon what is

acceptable in various situations, which would decrease the contact time of ST with the oral mucosa. Using

multiple logistic regression to control for amount, length of use, type/brand ST, and recency of use, the slightly

reduced risk for leukoplakia in ST users who smoked cigarettes persisted, although it was not statistically

significant.

J. CONCLUSIONS

The Surgeon General, the International Agency for Research on Cancer, the World Health

Organization and the National Institutes of Health and other studies32,36-38 have all concluded that there is an

increased risk for oral cancer in long term snuff users. Oral leukoplakia commonly precedes the development

of oral squamous cell carcinoma. (i) This study clearly shows that smokeless tobacco, specifically snuff, is

strongly associated with oral leukoplakia in young adult males. (ii) The multivariate analyses shows that

length of ST use and the amount of ST used per day are the varaibles most strongly associated with the

presence of oral leukoplakia in this population. Recency of ST use and the typelbrand of ST used are also

associated with the presence of oral leukoplakia in this population. (iii) The important new finding is that if a

young male individual will stop using tobacco for six weeks, most leukoplakic lesions will resolve and a biopsy

will not be required. This finding was valid even for those individuals who had used ST for long periods of

time and had severe lesions. For those lesions that persisted, (3/109 in this study), a biopsy is required.

Fortunately, all three lesions that were biopsied were benign. (iv) Similar research needs to be performed with

individuals over 40 years of age to determine if these leukoplakic lesions will resolve in the age group at

highest risk for oral cancer. (v) A study is proposed to evaluate what percentage of these 109 Air Force

individuals with leukoplakia, who had involuntarily abstained from tobacco use for six weeks, remained

nonusers of ST one year after basic training. A short survey will be sent to each individual asking them

whether they are currently using tobacco products, and if they are using ST, when did they start using again.

This will help to evaluate how successful this intervention was. The intervention consisted of a one on one
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discussion between the patient and the dentist, at both exams, concerning the health risks of using ST and each

patient received the pamphlet "Spitting into the Wind, The Facts about Dip and Chew" published by the

National Cancer Institute. The health risks were personalized by using the patients clinical photo of their

leukoplakia on the same view box as a Level ill (severe) leukoplakia case and a case of oral cancer. Health care

providers need to increase their efforts to assist their tobacco using patients in the cessation of this addictive

product, and this proposed study will provide an effectiveness assessment of these interventions.

K. SUGGESTED CHANGES IF PROJECT WERE REPEATED

If the opportunity to repeat this study were to occur I would quantify the amount of cigarettes smoked,

by packs per day or pack years, for each individual examined to allow for a more detailed analysis of the effects

of smoking cigarettes and using ST. I would also add to the questionnaire a few questions concerning location

of the United States where the individual lived prior to coming into the military and the race/ethnicity of each

individual examined. Although alcohol use was determined for those individuals who had leukoplakia, I would

.also gather this data for all the individuals examined. If time constraints were removed, I would increase the

number of individuals examined to find more individuals who use ST and have a Level ill lesion and also

collect more information from the nonusers of ST. Also, being able to examine the trainees within the first 24

hours after arriving at the base and having a re-evaluation exam at the two and six week point of their basic

training would be valuable. Ideally, confirming use of tobacco products by serum levels of cotinine and

thiocyanate would increase the validity of the data for ST and cigarette use, but this proposal was rejected due

to the expense and time involved and the fact that tobacco cessation was involuntary, severely sanctioned and

closely monitored.
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Table 1 Characteristics of current users of smokeless tobacco. (N = 302)

Leukoplakia = yes . Leukoplakia = no Total
(N = 119) (N = 183) (N = 302)

Age (years)
17-20 85 (71.4%) 150 (82.0%) 235 (77.8%)
21-25 29 (24.4%) 32 (17.5%) 61 (20.2%)
~ 26 5 (4.2%) 1 (0.5%) 6 (2.0%)

Mean age 19.88 19.22 19.48
(95% CI) (19.3-20.5) (19.0-19.5) (19.2-19.8)

Cigarette smoking
Yes
No

38 (31.9%)
81 (68.1%)

83 (45.4%)
100 (54.6%)

121 (40.0%)
181 (60.0%)

Alcohol consumption *
Nondrinker 44
1-6 beers/week 43
7-12 beers/week 25
> 12 beers/week 7

* Alcohol consumption data collected for individuals with leukoplakia only.

Table 2 Number and level/degree of leukoplakic lesions by smokeless tobacco use.

Current users of ST
N=302

Nonusers of ST
N=2749

Leukoplakic lesions
Level I
Level II
Level III

80
46
4

42
o
o

Total 130 42
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Table 3 Location of leukoplakic lesions in oral cavity
of current ST users.

Location Number Percent (%)

Left Mandiblelbuccal 54
Anterior Mandiblellabial 33
Right Mandiblelbuccal 20
Right & Left Mandiblelbuccal 8
Right & Left & Anterior Mandible 1
Anterior Maxilla/labial 1
Right Maxillalbuccal 1
Right Maxilla & Mandiblelbuccal 1

45.4
27.8
16.8
6.8

.8

.8

.8

.8

Total 130

Mandible = 127 (97.7%)
Maxilla = 3 (2.3%)

Table 4 Leukoplakic lesions in current ST users by amount used per day.

Subjects with With Odds + 95%
Iesions/t otal lesion ratios confidence

subjects (%) intervals

ST cans or pouches/day
<112 can/day 42/155 27.1 24.0 14.6-39.2
1/2-1 can/day 30172 4l.7 46.0 25.4-83.6
>1 can/day 47175 62.7 108.2 59.8-196.9

Snuff cans/day *
<112 can/day 421142 29.6 27.1 16.5-44.6
1/2-1 can/day 30/67 44.8 52.3 28.5-96.1
>1 can/day 46173 63.0 109.8 60.3-20l.3

Chew pouches/day* * 1120 5.0 3.4 .08-22.3

+ Odds ratios calculated with number of ST nonusers with leukoplakiaas referent
•••Subjects who usually used snuff
** Subjects who used only chewingtobacco
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Subjects with
lesions/total

subjects

With
lesion
(%)

Odds*
ratios

95%
confidence
intervals

Table 5 Leukoplakic lesions in current ST users by length of use and days since
last use.

Length of use
1-12 months
13-24 months
25-48 months
> 49 months

13/88
21/68
39/81
46/65

14.8
30.9
48.1
70.8

11.2
28.8
59.9

156.0

5.5-22.6
15.1,.54.5

34.0-105.5
81.0-303.4

Days since last use
6 days
5 days
4 days
3 days
2 days

24/65 36.9 37.7 20.1-70.8
9/34 26.5 23.2 9.4-56.1

22/80 27.5 24.5 13.2-45.2
43/89 48.3 60.3 34.9-104.3
21/34 61.8 104.1 46.1-237.7

* Odds ratio calculated with number of smokeless tobacco nonusers with leukoplakia as referent

Table 6 Leukoplakic lesions in current ST users by type and brand of ST used.

Subjects with With Odds* 95%
lesions/total lesion ratios confidence

subjects (%) intervals

Snuff totals 107/250 42.8 48.2 31.9-73.0
Copenhagen 41/75 54.7 77.7 43.4-139.6
Skoal 49/128 38.3 40.0 24.4-65.7
Kodiak 17/47 36.2 36.5 17.8-74.9

Chew totals 1120 5.0 3.4 .08-22.3
Redman 1/12 8.3 5.4' .12-37.8
Beechnut 0/4 0.0
Levi 0/3 0.0
liB Scott 0/1 0.0

* Odds ratios calculated with number of smokeless tobacco nonusers with leukoplakia as referent.
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Table 7 Comparison of ST users with leukoplakia to users without leukoplakia.

Mean Median Min Max Range

Age + 19.88 19 18 42 24
95% CI (19.3-20.5)

Age- 19.22 19 17 27 10
95% CI (19.0-19.5)

Amount/day + .678 .50 .14 3.0 2.86
(cans or pouches/day) 95% CI (.59-.77)
Amount/day - .393 .25 .14 1.5 1.36
(cans or pouches/day) 95% CI (.35-.44)

Days since last use + 3.76 3.0 2 6 4
95% CI (3.5-4.0)

Days since last use - 4.19 4.0 2 6 4
95% CI (4.0-4.4)

Length of use + 53.11 48 4 168 164
(months) 95% CI (46.4-59.9)
Length of use - 24.44 18 1 96 95
(months) 95% CI (21.5-27.4)

+ = leukoplakia present (N=119)
- = no leukoplakia present (N=183)
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Table 8 Logistic regression analysis of leukoplakic lesions in current ST users by
length of use, amount used, days since last use, and type/brand used.

Variable Risk OR*

Length of use per year of ST use 1.57 +++

Amount per 1/2 can or pouch/day 2.55 +++

Recency per day since last use .78 +

Type/brand Referent is users
Copenhagen of chewing tobacco 22.4 ++
Skoal 10.6 +
Kodiak 11.7+

Adjusted OR! 95% CI

1.43 +++ 1.24-1.64

1.80 +++ 1.22-2.64

.75 + .59-.91

10.2 +

8.6 +

9.5 +

1.18-88.4
1.03-71.8
1.07-83.5

* Univariate OR from logistic regression model where outcome = leukoplakia (present or absent) and only
one predictor variable as noted.
! Multivariate OR from logistic regression model where outcome = leukoplakia (present or absent) and all
variables in the table included as predictors.
+P<O.05
++ P<O.OI
++~ P<O.OOI
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Table 9 Severity of leukoplakia by amount, length of use, days since last use, and
type/brand of ST used.

Totallesions * Level % Level %
I II or III

Amount
<112 can or pouch/day 42 69 31
112-1 can or pouch/day 30 57 43
> 1 can or pouch/day 47 53 47

Length of use
1-12 months 13 77 23
13-24 months 21 67 33
25-48 months 39 64 36
> 49 months 46 48 52

Days since last use
2 days 21 62 38
3 days 43 63 37
4 days 22 55 45
5 days 9 56 44
6 days 24 58 42

Type/brand
Snuff 118 60 40
Copenhagen 46 54 46
Skoal 51 69 31
Kodiak 21 48 52

Chewing tobacco 1 100
Redman 1 100

* For those 10 individuals who had more than one lesion, the lesion with the most severe Level was
used for this analysis.
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APPENDIX 1 1

SGO# 96-199
INFORMED CONSENT DOCUMENT

TITLE: RESPONSE OF ORAL MUCOSAL LESIONS, ASSOCIATED WITH THE USE OF
SMOKELESS TOBACCO, IN AIR FORCE BAsIC MILITARY TRAINEES AFTER SIX

WEEKS OF INVOLUNTARY TOBACCO USE CESSATION.

1. PURPOSE AND DURATION OF STUDY: I hereby volunteer to participate as a test subject
in this experimental study. The purpose of this study is to evaluate how wrinkled and/or discolored
gums respond when individuals stop using tobacco products for a six week period of time. This
study will enroll 100 subjects over the next nine months with 100 subjects to be enrolled at Wilford
Hall Medical Center (WHM:C) and will require that I make two outpatient visits with Dr. Gary C.
Martin during my participation.

2. PROCEDURES: ~ a participant, I understand that I will undergo the following procedures to
include an oral soft tissue examination and clinical photo of the oral lesion. Should my physician
deem it necessary for me to have a procedure requiring additional informed consent, a separate
informed consent document will be completed at the time of the procedure.

3. RISKS OR DISCOMFORTS: There are no risks or discomfort that are foreseen as a result of
participation in this study.

4. BENEFITS: I understand that the potential benefit of my participating in this study is that the
results of this study will be used to help doctors determine when to perform a minor surgical
procedure to remove the oral lesion for examination using a microscope. This could result in fewer
surgical procedures and be a motivator for individuals to stop using smokeless tobacco products. I
understand that there is no guarantee I will receive any benefit from this study.

5. ALTERNATIVE TREATMENTS: I understand that this study does not involve medical
treatment of any kind, and my alternative to participating is simply to decline participation.

6. RECORDS OF STUDY PARTICIPATION: Records of my participation in this' study may
only be disclosed in accordance with federal law, including the Federal Privacy Act, 5 use 5523.,
and its implementing regulations. DD Form 2005, Privacy Act Statement - Health Care Records,
contains the Privacy Act Statement for the records. I understand that records of this study may be
inspected by the U. S. Food and Drug Administration (FDA).

1. ENTITLEMENT TO CARE: I understand that my entitlement to medical and dental care
and/or compensation in the event of injury are governed by federal laws and regulations, and if I
have questions about my rights or if I believe I have received a research-related injury. I may
contact the Wilford Hall Medical Center Patient Representative, (210) 670-6688, and/or Dr. Gary
C. Martin, (210) 494-2517. I understand that participation in this study does not alter my ongoing
Medical benefits as military beneficiary, and I will continue to receive any needed medical
treatment should I experience illness or injury as a result of this study.

8. MEDICAL MISADVENTURE: I understand that any clinical or medical misadventure will
immediately be brought to my attention or, if I am not competent at the time to understand the
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nature of the misadventure, such information will then be brought to the attention of my guardian
or next of kin.

9. VOLUNTARY PARTICIPATION: The decision to participate in this study is completely
voluntary on my part. No one has coerced or intimidated me into participating in this program. I
am participating because I want to. Dr. Gary C. Martin has adequately answered any and all
questions I have about this study, my participation, and the procedures involved. I understand that
Dr. Gary C. Martin will be available to answer any questions concerning procedures throughout
this study. I understand that if significant new findings develop during the course of this study
which may relate to my decision to continue participation, I will be informed, I further understand
that I may withdraw this consent at any time and discontinue further participation in this study
without prejudice to my entitlements to care. Should I choose to withdraw, my condition will
continue to be treated in accordance with acceptable standards of medical treatment. I also
understand that the investigator of this study may terminate my participation in this study at any
time ifhe/she feels this to be in my best interest.
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O"erall odds ratio for ST users 1c

DATA USED FOR TABLE 4

+ Disease-
+------+--------+

+l 119 \ 183 \ 302
+-------+-----+

-I 42 1 2707 1 2749
+--------+--------+

E 161 2890 3051
x
P
o
s
u
r
e

Analysis of Single Table
Odds ratio = 41.91 (28.14 <OR< 62.59)
Cornfield 95% confidence limits for OR

Relative risk = 25.79 (18.52 <RR< 35.91)
Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

Chi-Squares P-values

Uncorrected : 780.97 0.0000000 0--
Mantel-Haenszel: 780.71 0.00000000---
Yates corrected: 773.41 0.0000000 0 ---

OR for amount of ST used/day <112 can or pouch/day 1c

+ Disease-
+-------+--------+

+1 42 1 113 1 155
+--------+------+

-I 42 1 2707 I 2749
+--------+--------+
E 84 2820 2904
x
p
o
s
u
r
e

Analysis of Single Table
Odds ratio = 23.96 (14.63 <OR< 39.23)
Cornfield 95% confidence limits for OR
Relative risk = 17.74 (11.94 <RR< 26.35)
Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

Chi-Squares P-values

Uncorrected : 341.51 0.0000000_
Mantel-Haenszel: 341.39 0.0000000 ---
Yates corrected: 332.47 0.0000000 ---

Fisher exact: I-tailed P-value: 0.0000000 .r:
2-tailed P-value: 0.0000000 _--

OR for amount of ST used/dal' 1/2-1 can or pouch/da,' 1c

+ Disease-
+-------+-------+

+1 30 1 42 1 72
+-------+-------+

-I 42 1 2707 1 2749
+-------+--------+

E 72 2749 2821
x
p
o
s
u
r
e

Analysis of Single Table
Odds ratio = 46.04 (25.38 <OR< 83.59)

Cornfield 95% confidence limits for OR
Relative risk = 27.27 (18.17 <RR< 40.93)
Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

Chi-Squares P-values

Uncorrected : 454.50 0.0000000
Mantel-Haenszel: 454.34 0.0000000 _---
Yates corrected: 438.50 0.0000000 .r:

Fisher exact: l-tailed P-value: 0.0000000 -
Z-tailed P-value: 0.0000000 .r:

·OR calculated with # of ST non-users with leukoplakia as referent.



OR for amount of ST used/day > 1 can/day *

+ Disease-
+-------+--------+

+1 47 1 28 1 75
+-----+-----+

-I 42 1 2707 1 2749
+--------+--------+

E 89 2735 2824
x
p
o
s
u
r
e

OR Chewing tobacco *
+ Disease-

+--------+--------+
+/ 1 / 19 / 20
+--------+--------+

-/ 42 / 2707 I 2749
+--------+--------+

E 43 2726 2769

+ Disease-
+--------+--------+

+/ 1 / 19 / 20
+--------+-------+

Analysis of Single Table
Odds ratio = 108.19 (59.76 <OR< 196.90)
Cornfield 95% confidence limits for OR
Relative risk = 41.02 (28.98 <RR< 58.05)
Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

Chi-Squares P-values

Uncorrected : 894.10 0.0000000 0---
Mantel-Haenszel: 893.79 0.0000000 0---
Yates corrected: 874.18 0.0000000 0---

Fisher exact: l-tailed P-value: 0.0000000 0--
2-tailed P-value: 0.0000000 0--

Analysis of Single Table
Odds ratio = 3.39 (Cornfield limits invalid*)
Cornfield 95% confidence limits for OR----- ----"- ----~- ..---,,'"

*Cornfield not accurate. Exact limits preferred.
Relative risk = 3.27 (0.47 <RR< 22.63)

Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

***Exact Confidence Limits***

-I 42 1 2707 1 2749
+------+------+

E 43 2726

Mehta CR, Patel NR, Gray R,
J. Am. Stat. Assoc., 1985,78,969-973.

2769 Pascal program by ELF Franco & N Campos-Filho
Ludwig Cancer Institute, Sao Paulo, Brazilx

p
o
s
u
r

E
x
p
o
s
u
r
e

Exact Lower 95% Confidence Limit = 0.0&
Odds Ratio = 3.39

Exact Upper 95% Confidence Limit = 22.34

Chi-Squares P-values

Uncorrected : 1.57 0.2108183
Mantel-Haenszel: 1.57 0.2109007
Yates corrected: 0.12 0.7309958
Fisher exact: 1-tailed Pwalue: 0.2695582

2-tailed P-value: 0.2695582

!lOR calculated with # of ST DOD-users with leukoplakia as referent.
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OR for length of ST use
+ Disease-

+--------+--------+
+1 13 1 75 1 88
+-------+-------+

-I 42 1 2707 1 2749
+--------+----+
E 55 2782 2837
x
p
o
s
u
r
e

OR for length of ST use

+ Disease-
+--------+-------+

+1 21 1 47 1 68
+--------+--------+

-I 42 1 2707 1 2749
+--------+--------+

E 63 2754 2817
x
p
o
s
u
r
e

OR for length of ST use

DATA USED FOR TABLE 5
1-12 months *

Analysis of Single Table
Qdds ratio = 11.17 (5.45 <OR< 22.59)

Cornfield 95% confidence limits for OR
Relative risk = 9.67 (5.39 <RR< 17.35)

Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

Chi-Squares P-values

Uncorrected : 78.69 0.0000000 D--
Mantel-Haenszel: 78.66 0.00000000-
Yates corrected: 71.87 0.0000000 0---

Fisher exact: l-tailed P-value: 0.0000000 D--
2-tailed P-value: 0.0000000 0--

13-24 months *

Analysis of Single Table
Odds ratio = 28.80 (1517 <OR< 54.50)

Cornfield 95% confidence limits for OR
Relative risk = 20.21 (12.69 <RR< 32.19)
Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

Chi-Squares Pvvalues

Uncorrected : 261.53 0.0000000 D---
Mantel-Haenszel: 261.43 0.0000000 0---
Yates corrected: 248.27 0.0000000 0---

Fisher exact: l-tailed P-value: 0.0000000 0--
2-tailed P-value: 0.0000000 0--

25-48 months

+ Disease-
+--------+--------+
+1 39 I 42 1 81
+--------+--------+

-I 42 1 2707 1 2749
+--------+------+

E 81 2749 2830
x
p
o
s
u
r
e

Analysis of Single Table
Odds ratio = 59.85 (34.02 <OR< 105.53)

Cornfield 95% confidence limits for OR
Relative risk - 31.51 (21.64 <RR< 45.88)
Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

Chi-Squares P-values

Uncorrected : 615.09 0.0000000 D---
Mantel-Haenszel: 614.87 0.0000000 D---
Yates corrected: 598.43 0.0000000 0---

Fisher exact: I-tailed P-value: 0.00000000-
2-tailed P-value: 0.0000000 0-

*OR calculated with # of ST non-users with leukoplakia as referent.
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OR for length of ST use >49 months

+ Disease-
+-------+--------+

+1 46 1 19 1 65
+ •••• _._-+-_._--_.+

-I 42 1 2707 1 2749
+------+------+

E 88 2726 2814
x
p
o
s
u
r
e

OR for days since last ST use

Analysis of Single Table
Odds ratio = 156.04 (81.01 <OR< 303.36)
Cornfield 95% confidence limits for OR
Relative risk - 46.32 (33.02 <RR< 64.97)
Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

Chi-Squares P-vaIues

Uncorrected : 1004.93 0.0000000 D---
Mantel-Haenszel: 1004.57 0.0000000 D---
Yates corrected: 982.20 0.0000000 D---

Fisher exact: l-tailed P-value: 0.0000000 D--
2-tailed Pvvalue: 0.0000000 D--

2 days *

+ Disease -
+-------+--------+

+1 21 1 13 1 34
+--------+--------+

-I 42 1 2707 1 2749
+--------+-------+

E 63 2720 2783
x
p
o
s
u
r
e

Analysis of Single Table
Odds ratio = 104.12 (46.12 <OR< 237.66)

Cornfield 95% confidence limits for OR
Relative risk = 40.43 (27.10 <RR< 60.31)
Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

Chi-Squares Pwalues

Uncorrected : 550.79 0.0000000 D---
Mantel-Haenszel: 550.59 0.0000000 D---
Yates corrected: 523.90 0.0000000 0---

Fisher exact: l-tailed P-value: 0.0000000 0--
2-tailed P-value: 0.0000000 D--

OR for days since last ST use 3 days *
+ Disease - Analysis of Single Table

+--------+-------+ Odds ratio = 60.25 (34.88 <OR< 104.31)
+1 43 1 46 1 89 Cornfield 95% confidence limits for OR
+--------+-----+ Relative risk = 31.62 (21.86 <RR< 45.74)

-I 42 1 2707 1 2749 Taylor Series 95% confidence limits for RR
+--------+-------+ Ignore relative risk if case control study.
E 85 2753
x
P
0

s
u
r
e

2838
Chi-Squares P-values

Uncorrected : 649.53 0.0000000 D---
Mantel-Haenszel: 649.30 0.0000000 D---
Yates corrected: 633.52 0.0000000 0---

Fisher exact: l-tailed P-value: 0.0000000 D--
2-tailed Pwalue: 0,0000000 0--

*OR calculated with # of ST non-users with leukoplakia as referent.
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OR for dan since last ST use 4 days .,.
+ Disease - Analysis of Single Table

+--------+-------+ Odds ratio = 24.45 (13.18 <OR< 45.21)
+1 22 1 58 1 80 Cornfield 95% confidence limits for OR
+-------+--------+ Relative risk = 18.00 (11.30 <RR< 28.67)

-I 42 1 2707 1 2749 Taylor Series 95% confidence limits for RR
+-------+------+ Ignore relative risk if case control study.

E 64 2765
x

P
0

s
u
r
e

2829
Chi-Squares P-values

Uncorrected : 237.16 0.0000000 0---
Mantel-Haenszel: 237.07 0.0000000 0---
Yates corrected: 225.56 0.0000000 0---

Fisher exact: l-tailed P-value: 0.0000000 0--
2-tailedP-value: 0.00000000--

OR for daIS since la~1ST use 5 dal's .,.
+ Disease - Analysis of Single Table

+--------+--------+ Odds ratio = 23.20 (9.40 <OR< 56.05)
+1 9 1 25 1 34 Cornfield 95% confidence limits for OR
+-------+-------+ Relative risk = 17.33 (9.18 <RR< 32.71)

-I 42 1 2707 I 2749 Taylor Series 95% confidence limits for RR
+--------+-------+ Ignore relative risk if case control study.
E 51 2732 2783
x Chi-Squares P-values
p
o
s
u
r
e

Uncorrected : 116.15 0.00000000---
Mantel-Haenszel: 116.10 0.00000000---
Yates corrected: 102.69 0.0000000 0---

Fisher exact: I-tailed P-value: 0.0000000 0--
2-tailed P-value: 0.0000000 0--

OR for dal's since last ST use 6 days *
+ Disease - Analysis of Single Table

+-------+--------+ Odds ratio:: 37.73 (20.10 <OR< 70.76)
+1 24 1 41 1 65 Cornfield 95% confidence limits for OR
+-------+--------+ Relative risk = 24.17 (15.61 <RR< 37.41)

-I 42 1 2707 1 2749 Taylor Series 95% confidence limits for RR
+--------+-------+ Ignore relative risk if case control study.

E 66 2748 2814
x Chi-Squares P-values
p
o
s
u
r
e

Uncorrected : 347.33 0.00000000--
Mantel-Haenszel: 347.21 0.0000000 0---
Yates corrected: 332.05 0.0000000 0---

Fisher exact: I-tailed P-value: 0.0000000 0-
2-tailed P-value: 0.0000000 0--

"'OR calculated with # of ST non-users with leukoplakia as referent.
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Odds ratio for snuff users 11

+ Disease-
+-----+--------+

+1 107 1 143 1 250
+-------+--------+

-I 42 I 2707 1 2749
+--------+-------+

E 149 2850
x
p
0

s
u
r
e

DATA USED FOR TABLE 6

Analysis of Single Table
Odds ratio = 48.23 (3l.94 <OR< 73.00)
Cornfield 95% confidence limits for OR

Relative risk = 28.01 (20.09 <RR<39"(7)
Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

2999
Chi-Squares P-values

Uncorrected : 826.75 0.0000000 0---
Mantel-Haenszel: 826.48 0.0000000 0-
Yates corrected: 818.03 0.0000000 0---

Odds ratio for Copenhagen users .,.
+ Disease - Analysis of Single Table
+--------+--------+ Odds ratio = 77.72 (43.44 <OR< 139.56)

+1 41 1 34 1 75 Cornfield 95% confidence limits for OR
+--------+------+ Relative risk = 35.78 (24.86 <RR< 51.49)

-I 42 1 2707 1 2749 Taylor Series 95% confidence limits for RR
+--------+------+ Ignore relative risk if case control study.

E 83 2741 2824
x
p
o
s
u
r
e

Odds ratio for Skoal users *
+ Disease-

+--------+--------+
+1 49 1 79 1 128
+-------+------+

-I 42 1 2707 1 2749
+--------+-----+

E 91 2786 2877
x
p
o
s
u
r
e

Chi-Squares P-values

Uncorrected : 722.67 00000סס.0 0---
Mantel-Haenszel: 722.41 0.0000000 0---
Yates corrected: 704.16 0.0000000 0---

Fisher exact: l-tailed P-value: 0.0000000 D--
2-tailed P-value: 0.0000000 D--

Analysis of Single Table
Odds ratio ~]J.98 (24.38 <OR< 65.6~2

Cornfield 95% confidence limits for OR
Relative risk = 25.06 (17.27 <RR< 36.35)
Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

Chi-Squares P-values

Uncorrected : 539.38 0.0000000 0---
Mantel-Haenszel: 539.20 0.0000000 D---
Yates corrected: 527.45 0.0000000 0---

Fisher exact: I-tailed P-value: 0.0000000 0:"-
2-tailed P-value: 00000000 D--

"'OR calculated with # of ST Don-users with leukoplakia as referent.
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Odds ratio for Kodiak users *
+ Disease - Analysis of Single Table

+--------+--------+ Odds ratio = 36.52 (17.75 <OR< 74.86)
+1 17 1 30 1 47 Cornfield 95% confidence limits for OR
+-------+--------+ Relative risk - 23.67 (14.59 <RR< 38.41)

-I 42 1 2707 1 2749 Taylor Series 95% confidence limits for RR
+-------+-----+ . Ignore relative risk if case control study.

E 59 2737 2796
x
p
o
s
u
r
e

Chi-Squares P-values

Uncorrected : 268.47 0.0000000 0--
Mantel-Haenszel: 268.38 0.00000000--
Yates corrected: 251.96 0.0000000 D---

Fisher exact: I-tailed P-value: 0.0000000 D--
2-tailed P-value: 0.0000000 D--

Odds ratio for Copenhagen users compared to chewing tobacco users
+ Disease-

+------+-------+
+1 41 1 34 1 75
+--------+--------+

-I 1 1 19 I 20
+-------+--------+

E 42 53 95
x
P
o
s
u
r
e

+ Disease-
+--------+--------+

+1 41 1 34 I 75
+--------+--------+

-I 1 1 19 1 20
+--------+--------+
E
x
p
o
s
u
r
e

5342

Analysis of Single Table
Odds ratio = 22.91 (2.96 <OR< 482.69~.

Cornfield 95% confidence limits for OR
*Cornfield not accurate. Exact limits preferred.
Relative risk = 10.93 (1.60 <RR< 74.68)

Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

Chi-Squares P-values

Uncorrected : 15.79 0.0000707 D---
Mantel-Haenszel: 15.63 0.0000772 D---
Yates corrected: 13.84 0.0001989 D--

***Exact Confidence Limits***

Mehta CR, Patel NR, Gray R,
1. Am. Stat. Assoc., 1985,78,969-973.

95 Pascal program by ELF Franco & N Campos-Filho
Ludwig Cancer Institute, Sao Paulo, Brazil

Exact Lower 95% Confidence Limit = 3.23
Odds Ratio = 22.91

Exact Upper 95% Confidenc.illIDit.::..9.H..~

*OR calculated witb # of ST non-users with leukoplakia as referent.
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Odds ratio for Skoal users compared to cbewing tobacco users

+ Disease-
+--------+--------+

+1 49 1 79 1 128
+-------+--------+

-I 1 1 19 1 20
+--------+--------+

E 50 98 148
x
P
o
s
u
r
e

Analysis of Single Table
Odds ratio = 11.78 (1.58 <OR< 243.61 *}
Cornfield 95% confidence limits for OR

*Cornfield not accurate. Exact limits preferred.
Relative risk = 7.66 (1.12 <RR< 52.38)
Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

Chi-Squares P-values

Uncorrected : 8.56 0.0034277 D---
Mantel-Haenszel: 8.51 0.0035384 D---
Yates corrected: 7.14 0.0075323 D---

+ Disease-
+--------+-------+

+1 49 1 79 I 128
+--------+--------+

-I 1 I 19 1 20 Mehta CR, Patel NR, Gray R,
+--------+--------+ 1. Am. Stat. Assoc.,1985,78,969-973.

E 50 98 148 Pascal program by ELF Franco & NCampos-Filho
x Ludwig Cancer Institute, Sao Paulo, Brazil
p
o
s
u
r
e

***Exact Confidence Limits***

Exact Lower 95% Confidence Limit ~.J.74
Odds Ratio = 11.78

Exact U~r 95% Confidence Limit = 499A§

Odds ratio for Kodiak users compared to chewing tobacco users

+ Disease-
+--------+-------+

+1 17 1 30 1 47
+------+-----+

-I 1 1 19 1 20
+--------+------+

E 18 49 67
x

P
0
s
u
r
e

Analysis of Single Table
Odds ratio = 10.77 (1.30 <OR< 234.59*)

Cornfield 95% confidence limits for OR
*Cornfield not accurate. Exact limits preferred.
Relative risk = 7.23 (1.03 <RR< 50.73)

Taylor Series 95% confidence limits for RR
Ignore relative risk if case control study.

Chi-Squares P-values

Uncorrected : 6.94 0.0084399 D---
Mantel-Haenszel: 6.83 0.0089433 D---
Yates corrected: 5.44 0.0.196589 D---
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+ Disease-
+--------+--------+

+1 17 1 30 1 47 ***Exact Confidence Lirnits***
+-------+--------+

-I 1 1 19 1 20 Mehta CR, Patel NR, Gray R,
+--------+------+ J. Am. Stat. Assoc.,1985,78,969-973.

E 18 49 67 Pascal program by ELF Franco & N Campos-Filho
x Ludwig Cancer Institute, Sao Paulo, Brazil
p
o
s
u
r
e

Exact Lower 95% Confidence Limit = 1.41
Odds Ratio = 10.77

Exact Upper 95% Confidence Limit = 473.19

Odds ratio for snuff users vs. chew users (does not include users of "both")
+ Disease - Analysis of Single Table
+-------+--------+ Odds ratio = 14.22 (197 <OR< 289.49*)

+1 107 1 143 1 250 Comfield 95% confidence linuts-'{oroit"
+--------+--------+ *Cornfield not accurate. Exact limits preferred.

-I 1 1 19 1 20 Relative risk = 8.56 (1.26 <RR< 58.14)
+-----~-+--------+ Taylor Series 95% confidence limits for RR

E 108 162 270 Ignore relative risk if case control study.
x
p
o
s
u
r
e

Chi-Squares P-values

Uncorrected : 11.02 0.0008989 0---
Mantel-Haenszel: 10.98 0.0009189 0---
Yates corrected: 9.51 0.00204770--
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DATA USED FOR TABLE 9

SEVERITY OF LEUKOPLAKIA BY AMOUNTfDA Y

Individuals Amount/day Level I (%) Level II & III (%)

13 .14 10 (76.9) 3 (22.1)
29 .20-.33 19 (65.5) 10 (34.5)
30 .50-.75 17 (567) 13 (43.3)
47* ~1.00 25 (53.2) 21 (46.8)
Total
119 71 44

·Breakdown of the 47 individuals
38 1.00 19 19
1 1.33 1 0
4 1.50 4 0
2 2.00 0 2
1 2.50 0 1
1 3.00 1 0

SEVERITY OF LEUKOPLAKIA BY CIGARETTE SMOKING

Individuals Smoke yes/no Level I Level II & III

81 32 (39.5)no 49 (60.5)

38 23 (60.5) 13 (39.5)yes

SEVERITY OF LEUKOPLAKIA BY LENGTH OF USE

Individuals Months Level I Level II & III

13 1-12 10 (76.9) 3 (23.1)

21 13-24 14 (66.7) 7 (33.3)

39 25-48 25 (64.1) 14 (35.9)

46 >49 22 (47.8) 24 (52.2)
Totals
119 71 48
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SEVERITY OF LEUKOPLAKIA BY BRAND

Individuals Brand Level I Level II & III

41 Copenhagen 21 (51.2) 20 (48.8)

49 Skoal 33 (67.3) 16 (32.7)

17 Kodiak 9 (52.9) 8 (47.1)

1 Redman 1 (100) 0
Totals
108 64 44
Does not include individuals who used both ST and Chew

SEVERITY OF LEUKOPLAKIA BY BRAND

Individuals Brand Level I Level II & III

46 Copenhagen 25 (54.3)

35 (68.6)

21 (45.7)

16 (31.4)

11 (524)

51 Skoal

21 Kodiak 10 (47.6)

1 Redman 1 (100) 0
Totals
119 71 48
Includes individuals who used both ST and Chew, placed in ST used category

SEVERITY OF LEUKOPLAKIA BY DAYS SINCE LAST USE

Individuals Days Levell Level II & III

21 2 13 (61.9) 8 (38.1)

43 3 27 (62.8) 16 (37.2)

22 4 12 (54.5) 10 (45.5)

9 5 5 (55.6) 4 (44.4)

24 6 14 (58.3) 10 (41.7)
Totals
119 71 48

xi



·.__ ._._._---_ ...._-- ._. __ ._-_ ..._-----------r.

Means Data Used Fo.t-- Table 7

Case Processing Summary

Cases
Included Excluded Total

N Percent N Percent N Percent
AGE • lesion 302 100.0% 0 .0% 302 100.0%t-yes O-no
amount of
ST used per
day - 302 100.0% 0 .0% 302 100.0%cans/pouches
• lesion 1-yes
O-no
LENGTH OF
USE
(MONTHS) • 302 100.0% 0 .0% 302 100.0%
lesion t-yes
O-no
days since last
use > lesion 302 100.0% 0 .0% 302 100.0%
t-yes O-no

Report

amount of v
lesion ST used per LENGTH days ./

1-yes day - OF USE since
O-no AGE cans/pouches (MONTHS) last use
no Mean 19.22 .3932 24.44 4.19

N 183 183 183 183
Std. 1.71 .3208 20.11 1.24Deviation
Median (19.~ .2500 18.00 4.00
Std. Error
of Mean .13 2.372E-02 1.49 9.17E-02

Skewness 1.876 1.414 1.168 .119
yes Mean 19.88 .6778 53.11 3.76

N 119 119 119 119
Std. 3.11 .4882 37.11 1.38Deviation r-- .. ..
Median '19.00) .5000 48.00 3.00

./

Std. Error .29 4.476E-02 3.40 .13of Mean
Skewness 3.798 1.716 1.045 .492

Total Mean 19.48 .5054 35.74 4.02
N 302 302 302 302
Std. 2.38 .4184 31.33 1.31Deviation
Median 19.00 .3300 24.00 4.00
Std. Error

.14 2.40BE-02 1.80 7.55E-02of Mean
Skewness 3.941 1.834 1.549 .232

t/ 2 l'
IJ'~( ,,,-(

I (,I'V (' - r ,.
r?!-/ . (/u ,,,/)'. .

(., I r .'( /." .
D J I, ' ) .;.-,. I
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,

Ranks

lesion Mean Sum of
1-yes N Rank Ranks

AGE 1:Icf10 183 146.61 26829.00
yes 119 159.03 18924.00
Total 302

amount of ST used per no 183 127.26 23288.50
day - cans/pouches yes 119 188.78 22464.50

Total 302
LENGTH OF USE no 183 120.63 22076.00
(MONTHS) yes 119 198.97 23677.00

Total 302
days since last use no 183 163.54 29927.00

yes 119 132.99 15826.00
Total 302

Test Statistics;!

amount of
ST used per LENGTH days

day - OF USE since
AGE cans/pouches (MONTHS) last use

Mann-Whitney 9993.000 6452.500 5240.000 8686.000U
Wilcoxon W 26829.00 23288.500 22076.000 15826.00
Z -1.277 -6.135 -7.642 -3.059
Asymp. Sig. .202 .000 .000 .002(2-tailed)

a. Grouping Variable: lesion t-yes O-no
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Variable
CANSPDAY
LASTUSE
MOS USE
BRANDREC

BRANDREC(l}
BRANDREC(2}
BRANDREC (3)

Constant

Variable
CANSPDAY

Variables in the Equation

Overall 72.85%,

B
1.1712
-.3073

.0297

2.1495
2.3225
2.2473

-3.0273

Exp (B).
3.2259

S.E. Wald df Sig R
.3923 8.9122 1 .0028 .1306
.1096 7.8626 1 .0050 -.1203
.0059 25.0341 1 .0000 .2385

4.5146 3 .2110 .0000
1.0837 3.9343 1 .0473 .0691
1.1017 4.4437 1 .0350 .0777
1.1113 4.0894 1 .0432 .0718
1.1396 7.0569 1 .0079

95% CI for Exp (B) ,h_(dY': ' t. ?l3 2V~H) e'"> /.71("Lower Upper
Ilf --"1.4952 6.9599 1-,,"· . vJ;' (.,

.5933 .9117 e
1.0182 1.0421 /.LI 27 J.242 1,(P10
1. 0258 71 :7KsB
1.1772 88.4-010
1.0716 -'SX.-5441

L.l\STUSE .7355
MaS USE
BRANDREC (1)5 J(o,c

1.0301
8.5804

BRANDREC(2}CnfP~
BRANDREC (3) koeJ.'6t

10.2011
9.4620

Correlation

Constant
CANSPDAY
LASTUSE
MOS USE
BRANDREC(I)
BRANDREC(2)
BRANDREC (3)

Constant
CANSPDAY
LASTUSE
MOS USE
BRANDREC(l)
BRANDREC(2)
BRANDREC (3)

Graph

Matrix:
Constant

1.00000
- .13308
-.29139
-.10639
-.89533
-.86094
-.87770

BRANDREC(2)
-.86094

.00627
-.09343
-.07714

.95381
1.00000

.92975

CANSPDAY LASTUSE MOS USE BRANDREC(I)
-.13308 -.29139 -.10639 -.89533
1.00000 -.05177 -.21547 .01286
-.05177 1.00000 -.02910 -.06866
-.21547 -.02910 1.00000 -.00841

.01286 -.06866 -.00841 1.00000

.00627 -.09343 -.07714 .95381

.03517 -.06286 -.01312 .94324

BRANDREC(3)
-.87770

.03517
-.06286
-.01312

.94324

.92975
1.00000
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Logistic Regression
DATA USED FOR TABLE 8

Total number of cases: 302 (Unweighted)
Number of selected cases: 302
Number rejected because of missing data: 0
Number of cases included in the analysis: 302

Parameter
Value Freq Coding

(1) (2) (3)
BRANDREC

Skoal or Skoal & chew
Copenhagen or Cop & chew
Kodiak or Kodiak & chew
Chew only

1
2
3
4

142
85
55
20

1.000
.000
.000
.000

.000
1.000

.000

.000

.000

.000
1.000

.000

Dependent variable.. LESION lesion I-yes O-no
Beginning Block Number O. Initial Log Likelihood Function
-2 Log Likelihood 404.9946
* Constant is included in the model.

Variable(s) Entered on Step Number
1. . ~CAN~~S~P~D~A~Y~_a~m~o~u~n~t~o~f~S~T~~u~s~e~d~p~e~r~d~a~y__-~c~a~n~s~/~p~o~u~c~h~e~s

LASTUSE days since last us~
MOS USE LENGTH OF USE (MONT.IiSJ
BRANDREC brand recoded

-2 Log Likelihood
Goodness of Fit
Cox & Snell - R~2
Nagelkerke - R~2

Model
Block
Step

---------- Hosmer
LESION = no

Group Observed
1 26.000
2 30.000
3 29.000
4 21. 000
5 20.000
6 17.000
7 12.000
8 14.000
9 10.000·

10 4.000

Goodness-af-fit test

314.027
287.388

.260

.352

Chi-Square
90.968
90.968
90.968

and Lemeshaw

Expected
28.295
26.599
24.347
23.003
21.050
19.153
15.755
12.704

8.758
3.331

Chi-Square
15.1293

df Significance
6 .0000
6 .0000
6 .0000

Goodness-of-Fit Test-----------
LESION yes
Observed Expected

4.000 1.705
1.000 4.401
1.000 5.653
9.000 6.997

10.000 8.950
14.000 11.847
18.000 14.245
16.000 17.296
20.000 21.242
26.000 26.669

df Significance
8 .0567

Classification Table for LESION
The Cut Value is .50

Predicted
no yes Percent Correct

n I y
Observed +-------+-------+

no n I 155 I 28 I 84.70%
+-------+-------+

yes y I 54 I 65 I 54.62%
+-------+-------+

Total
30.000
31.000
30.000
30.000
30.000
31.000
30.000
30.000
30.000
30.000
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Univariate Logistic Regression Analyses:
Total number of cases:
Number
Number
Number
Number
Number

302 (Unweighted)
302
o

of selected cases:
of unselected cases:
of selected cases:
rejected because of missing data:
of cases included in the analysis:

302
o
302

Dependent Variable. . LESION lesion I-yes O-no
Beginning Block Number O. Initial Log Likelihood Function
-2 Log Likelihood 404.9946
* Constant is included in the model.

Variable(s) Entered on Step Number
1. . CANSPDAY amount of ST used per day - cans/E_~~cJ::.~

-2 Log Likelihood
Goodness of Fit
Cox & Snell - RA2
Nagelkerke - RA2

Model
Block
Step

369.598
298.361

.111

.150

Chi-Square
35.397
35.397
35.397

Hosmer and Lemeshow
LESION = no

Group Observed
1 74.000
2 18.000
3 20.000
4 43.000
5 .000
6 28.000

Goodness-of-fit test

Expected
65.711
18.847
28.038
44.023

.496
25.884

Chi-Square
13.0103

df Significance
1 .0000
1 .0000
1 .0000

Goodness-of-Fit Test-----------
LESION yes
Observed Expected

13.000 21.289
8.000 7.153

21.000 12.962
29.000 27.977

1.000 .504
47.000 49.116

df Significance
4 .0112

Total
87.000
26.000
41.000
72.000

1.000
75.000

Classification Table for LESION
The Cut Value is .50

Predicted
no yes Percent Correct

n I y
Observed +-------+-------+

no n I 155 I 28 I 84.70%
+-------+-------+

yes y I 71 I 48 I 40.34%
+-------+-------+

Overall 67.22%

Variable
CANSPDAY
Constant

----------------- Variables in
B S.E.

1.8715 .3476
-1.3891 .2158

the Equation ------------------
Wald df Sig R

28.9948 1 .0000 .2582
41.4340 1 .0000

xvi



Variable
CANSPDAY

Correlation Matrix:
Constant

Constant 1.00000
CANSPDAY -.81465

Exp{B)
6.4981

95% CI for Exp{B)
Lower Upper

3.2881 12.8419

CANSPDAY
-.81465
1.00000

Logistic Regression
Total number of cases:
Number of selected cases:
Number of unselected cases:
Number of selected cases:
Number rejected because of missing data:
Number of cases included in the analysis:

302 (Unweighted)
302
o

302
o
302

pependent Variable.. LESION lesion I-yes O-no
Beginning Block Number O. Initial Log Likelihood Function
-2 Log Likelihood 404.9946
* Constant is included in the model.
yariable{s) Entered on Step Number
1.. ~STUSE days since last use

-2 Log Likelihood
Goodness of Fit
Cox & Snell - RA2
Nagelkerke - RA2

Model
Block
Step

397.249
303.197

.025

.034

Chi-Square
7.745
7.745
7.745

df Significance
1 .0054
1 .0054
1 .0054

Hosmer and Lemeshow
LESION = no

Group Observed
1 41.000
2 25.000
3 58.000
4 46.000
5 13.000

Expected
46.824
22.655
48.600
48.539
16.382

Chi-Square
9.5906

Goodness-of-Fit Test-----------
LESION yes
Observed Expected

24.000 18.176
9.000 11.345

22.000 31.400
43.000 40.461
21.000 17.618

df Significance
3 .0224

Total
65.000
34.000
80.000
89.000
34.000

Goodness-of-fit test
>Warning # 18585
>The Hosmer-Lemeshow statistic is calculated
>Sensitivity to departures from model fit is

from fewer than 6 groups.
substantially reduced.

Classification Table for LESION
The Cut Value is .50

Predicted
no yes Percent Correct

n I y
Observed +-------+-------+

no n I 170 I 13 I 92.90%
+-------+-------+

yes y I 98 I 21 I 17.65%
+-------+-------+

Overall 63.25%
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---~------------- Variables in
Variable B S.E.
LASTUSE -.2548 .0930
Constant .5822 .3841

- ---- ---------------------

the Equation ------------------
Wa1d df 5ig R

7.4999 1 .0062 -.1165
2.2981 1 .1295

Variable
LASTUSE .

95% cr for Exp(B)
Lower Upper
.6459 .9301

~ Exp (B)
.7751

Correlation Matrix:
Constant

Constant 1.00000
LA5TUSE -.95055

LASTUSE
-.95055
1.00000

Logistic Regression
Total number of cases:
Number of selected cases:
Number of unselected cases:
Number of selected cases:
Number rejected because of missing data:
Number of cases included in the analysis:

302 (Unweighted)
302
o

302
o
302

Dependent Variable.. LESro~ lesion I-yes O-no
Beginning Block Number O. Initial Log Likelihood Function
-2 Log Likelihood 404.9946
* Constant is included in the model.
Variable(s) Entered on Step Number
1.. LNMONTHS LN(months of use)
Likelihood decreased by less than .01

~,,\ USeJ
percent.

-2 Log Likelihood
Goodness of Fit
Cox & Snell - RA2
Nagelkerke - RA2

339.759
305.807

.194

.263

Chi-Square df Significance
Model 65.235 1 .0000
Block 65.235 1 .0000
Step 65.235 1 .0000

---------- Hosmer and Lemeshow Goodness-of-Fit Test-----------
LESION = no LESION yes

Group Observed Expected Observed Expected
1 26.000 27.423 3.000 1.577
2 27.000 27.74_8 5.000 4.252
3 25.000 23.889 5.000 6.111
4 18.000 17.149 6.000 6.851
5 26.000 26.129 15.000 14.871
6 25.000 25.342 22.000 21.658
7 17.000 15.161 17.000 18.839
8 12.000 9.856 14.000 16.144
9 7.000 10.303 32.000 28.697

Chi-Square df Significance
4.5146 7 .7190Goodness-of-fit test

Total
29.000
32.000
30.000
24.000
41.000
47.000
34.000
26.000
39.000
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Classification Table for LESION
The Cut Value is .50

Predicted
no yes Percent Correct

n I y
Observed +-------+-------+

no n I 147 I 36 I 80.33%
+-------+-------+

yes y I 57 I 62 I 52.10%
+-------+-------+

Overall 69.21%

Variable
LNMONTHS
Constant

----------------- Variables in
B S.E.

1.1534 .1702
-4.2291 .5960

the Equation ------------------
Wald df Sig R

45.9388 1 .0000 .3294
50.3500 1 .0000

Variable
LNMONTHS

>;.. Exp(B}
3.1689

95% CI for Exp(B}
Lower Upper

2.2701 4.4233

Constant
LNMONTHS

Correlation Matrix:
Cons·tant

1.00000
-.97542

LNMONTHS
-.97542
1.00000

6 new variables have been created.
Name Contents
PRE 1 Predicted Value
COO-l Cook's Distance
LEV-l Leverage
ZRE-l Standardized Residual
DFBO 1 Dfbeta for the constant
DFBl-l Dfbeta for LNMONTHS

Graph
.01 ~oq:aa

o DOOQC~OD *0 0 • 6'
0.00 :)10

a 0

0 0
-.01 D

D

D
0

. -.02
0 D

0 0

(I) 0

:r -.03~ DZ
0~ -.001
Z 0...J•..
.2

-.05 0

l!!
~ 0

0 -.06 -, 0 2 3 5 6

LN(months of use)
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Logistic Regression
Total number of cases:
Number of selected cases:
Number of unselected cases:
Number of selected cases:
Number rejected because of missing data:
Number of cases included in the analysis:

302 (Unweighted)
302
o

302
o
302

pependent Variable.. LESION lesion I-yes O-no
Beginning Block Number O. Initial Log Likelihood Function
-2 Log Likelihood 404.9946
* Constant is included in the model.
Variable(s) Entered on Step Number
1. . MOS USE LENGTH OF USE (MONTHS)
estimates changed by less than .001

-2 Log Likelihood
Goodness of Fit
Cox & Snell - RA2
Nagelkerke - RA2

Model
Block
Step

---------- Hosmer
LESION = no

Group Observed
1 26.000
2 27.000
3 25.000
4 18.000
5 26.000
6 25.000
7 17.000
8 12.000
9 7.000

Goodness-of-fit test

338.188
290.239

.198

.269

Chi-Square
66.807
66.807
66.807

and Lemeshow

Expected
24.329
26.081
23.689
18.036
28.904
29.073
16.948

9.905
6.035

Chi-Square
4.6156

df Significance
1 .0000
1 .0000
1 .0000

Goodness-of-Fit Test-----------
LESION yes
Observed Expected

3.000 4.671
5.000 5.919
5.000 6.311
6.000 5.964

15.000 12.096
22.000 17.927
17.000 17.052
14.000 16.095
32.000 32.965

df Significance
7 .7068

Total
29.000
32.000
30.000
24.000
41.000
47.000
34.000
26.000
39.000

--------------------------------------------------------------
Classification Table for LESION
The Cut Value is .50

Predicted
no yes Percent Correct

n I y
Observed +-------+-------+

no n I 149 I 34 I 81.42%
+-------+-------+

yes y I 58 I 61 I 51.26%
+-------+-------+

Overall 69.54%

Variable
MOS USE
Constant

----------------- Variables in
B S.E.

.0377 .0056
-1.7747 .2332

the Equation ------------------
Wald df 51g R

44.7995 1" .0000 .3251
57.9291 1 .0000
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Variable
MOS USE

W.,/J, o~ U~

f' 95% CI for
Lower

1.0270

Exp(B)
Upper

1.0499
E><p(B)
1.0384

Correlation Matrix:'
Constant

Constant 1.00000
MOS USE -.82344

MOS USE
-.82344
1. 00000

Logistic Regression
Total number of cases:
Number of selected cases:
NuIDber of unselected cases:
Number of selected cases:
Number rejected because of missing data:
Number of cases included in the analysis:

302 (Unweighted)
302
o

302
o
302

Parameter
Value Freq Coding

(1) (2) (3)
BRANDREC

Skoal or Skoal & chew 1 142 1. 000 .000 .000
Copenhagen or Cop & chew 2 85 .000 1.000 .000

"Kodiak or Kodiak & chew 3 55 .000 .000 1.000
Che\o'l only 4 20 .000 .000 .000

Dependent Variable.. LESION lesion I-yes O-no
-2 Log Likelihood 404.9946
* Constant is included in the model.
~riable(s) Entered on Step Number
1. . BRANDREC brand recoded
Estimation terminated at iteration number 4 because
Log Likelihood decreased by less than .01 percent.

-2 Log Likelihood
Goodness of Fit
Cox & Snell - RA2
Nagelkerke - RA2

383.775
301.972

.068

.092

Model
Block
Step

Chi-Square
21.220
21.220
21. 220

df Significance
3 .0001
3 .0001
3 .0001

---------- Hosmer
LESION = no

Group Observed
1 19.000
2 91. 000
3 34.000
4 39.000

and Lemeshow

Expected
1~.999
91. 000
34.000
39.000

Chi-Square
.0000

Goodness-of-Fit Test-----------
LESION yes
Observed Expected

1.000 1.001
51.000 51.000
21.000 21.000
46.000 46.000

df Significance
2 1. 000

Total
20.000

142.000
55.000
85.000

Goodness-ot-tit test
>Warning 1# 18585
>The Hosmer-Lemeshow statistic is calculated
>Sensitivity to departures from model fit is

from fewer than 6 groups.
substantially reduced.
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Classification Table for LESION
The Cut Value is .50

Predicted
no yes Percent Correct

n I y
Observed +-------+-------+

no n I 144 I 39 I 78.69%
+-------+-------+

yes y I 73 I 46 I 38.66%
+-------+-------+

Overall 62.91%

------------------- Variables in the Equation -------------------
Variable B S.E. Wald df Sig R
BRANDREC 13.9262 3 .0030 .1399

BRANDREC (1) 2.3639 1.0401 5.1655 1 .0230 .0884
BRANDREC(2) 3.1080 1.0481 8.7930 1 .0030 .1295
BRANDREC (3) 2.4611 1.0622 5.3685 1 .0205 .0912

Constant -2.9429 1.0253 8.2390 1 .0041

95% CI for Exp(B)
Variable Exp(B) Lower Upper
BRANDREC(l) 10.6319 1.3845 81.6442 - <j.ec•.\

- (b'~"'~':')~l'I
- \(t.l-~"-

BRANDREC(2) 22.3756 2.8682 174.5545S:::'RAN::';';:;';"D:::'R:":'E::'C'::":"(3~)---::'1 ::'1":".;;'7";"1;;'7';'1--::'1":".':'4':;";612~--~§j:9589

Correlation Matrix:
Constant

1.00000
-.98576
-.97820
-.96526

BRANDREC(1)
-.98576
1.00000

.96426

.95151

BRANDREC (2)
-.97820

.96426
1.00000

.94421

BRANDREC(3)
-.96526

.95151

.94421
1.00000

Constant
BRANDREC (1)
BRANDREC(2)
BRANDREC (3)

8 new variables have been created.
Name Contents
PRE 1 Predicted Value
COO-1 Cook's Distance
LEV-1 Leverage
ZRE-1 Standardized Residual
DFBG 1 Dfbeta for the constant
DFB1-1 Dfbeta for BRANDREC(1)
DFB2-1 Dfbeta for BRANDREC(2)
DFB3-1 Dfbeta for BRANDREC(3)

NOTE: -Examination of above diagnostics indicate #67 to be highly influential. This is
the only chewer with a lesion.
Dfconst. = 1.05 all other Dfbetas = -1.05
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u s C1/ 5 CoJ! /:. 5 't,fA,,-J
r-.-- ..----...

Total number of cases: 119 (Unwei-ghted)
Number rejected because of missing data: 0
Number of cases included in the analysis: 119

Depend~E~_Y~Eicp}::~~:...!.~.!.~:L.E-:\T~REC2Lni, tial Level - recode #2r ~~QU'(·q\\! L),~ L6'H:d,
Beginning Block Number O. Initial Log Likelihood Function
-2 Log Likelihood 160.49555

yariab1.e(s) Entered on step Number
1.. MOS USE months of use'~----= ---- ..."~~~--,~---...,....~..,.

-2 Log Likelihood
Goodness of Fit
Cox & Snell - RA2
Nagelkerke - RA2

Model
Block
Step

---------- Hosmer
JJJ;;'{lR~c.:? = 1

Group Observed
1 10.000
2 5.000
3 9.000
4 5.000
5 8.000
6 12.000
7 9.000
8 4.000
9 5.000

10 4.000

Goodness-of-fit test

155.635
118.990

.040

.054

Chi:"'Square
4.860
4.860
4.860

and Lemeshow

df Signifi~anee~
1 i.Q?2? )
1 .0275
1 .0275

Expected
9.252
4.138

10.120
3.303

10.955
10.451

7.560
6.484
6.270
2.465

Chi-Square
11.2408

Goodness-of-Fit Test----------~
.L~V1REC2 2 0 r 3
Observed Expected

3.000 3.748
1.000 1.862
6.000 4.880

.000 1.697
9.000 6.045
5.000 6.549
4.000 5.440
8.000 5.516
9.000 7.730
3.000 4.535
df Significance

8 .1884

Total
13.000

6.000
15.000

5.000
17.000
17.000
13.000
12.000
14.000

7.000

Classification Table for LEV1REC2
The Cut Value is .50

Predicted
1 2 or 3 Percent Correct
1 I 2

+-------+-------+
I 62 I 9 I 87.32%
+-------+-------+
I 36 I 12 I 25.00%
+-------+-------+

Overall 62.18%

Observed
1 1

2 or 3 2

----------------- Variables in the Equation ------------------
Variable B S.E. Wald df Sig R
MOS USE .0112.0052 4.6511 1 .0310 .1285 I j teL·I ~.ko'21~Q.-"
Constant -.9991 .3421 8.5271 1 .0035 __ ---...,.,,---------. ---

95% CI for Exp (B) I, "'1'/ <I!lP""-
Lower Upper l'2-f ,./'14- ,.01). 1.-:zqL(.-

1.0010 1.0217 eVariable
MaS USE

Exp(B)
1.0113

Qutlr A' (0 ;tlf-.l 3
./ f:,y, )

~k: /;r :Jyn ~ byY"J d X -::: If yv.s -::: Lfr Ylt.{Jr,

Page 1
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