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Nass use, Cigarette Smoking, Alcohol
Consumption and Risk of Oral and
Oesophageal Precancer

Tatiana V. Evstifeeva and David G. Zaridze

In a cross sectional study, conducted in Uzbekistan, an area with a high incidence of oral and oeso-
phageal cancer, 1569 men were interviewed regarding use of nass quid, cigarette smoking and alcohol
drinking. All subjects in the study had an oral examination, and oesophagoscopy was performed in
1344 men. Nass use and cigarette smoking emerged as independent risk factors for oral leukoplakia.
The prevalence odds ratio (OR) for life-time nass intake equivalent rose from 1.0 in never-users to
5.17 [95% confidence interval (CI), 3.10-8.61] in the highest category; for total pack-years of cigarettes
smoked the risk rose from 1.0 in never-smokers to 10.03 (95% CI, 4.9-20.6) in the highest category.
There was a significant trend in risk (P <0.001), for both factors. In the group with oral leukoplakia,
the effect of nass use and cigarette smoking appeared to be additive. Cigarette smoking was also found
to be an independent risk factor for oesophageal lesions and was significantly associated with chronic
oesophagitis. The risk of chronic oesophagitis in the group with the highest pack-years of cigarettes
smoked was approximately double that among non-smokers [Odds ratio (OR) =2.47; 95% CI 1.34-
4.56]. There was a weak association between nass use and oesophageal pathology: the highest life-time
intake equivalent was associated with an OR of 1.56 (95% CI 1.09-2.23). Alcohol intake was not found
to be independently associated with the presence of oral and oesophageal precancerous lesions.
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INTRODUCTION of oral leukoplakia has been observed in areas with high incid-
THE INCIDENCE of oral cancer is higher in Central Asia than ence of oral cancer. An increase in the prevalence of oral
in other parts of the former Soviet Union. However, within  leukoplakia was observed among users of different types of
Central Asia, incidence rates of oral cancer differs substan- tobacco mixtures and betel quid. It has been observed that
tially in different regions, this being associated, probably, with  the most frequent site of oral leukoplakia and cancer is the
local differences in the prevalence of smokeless tobacco use site in the mouth where tobacco-containing quid is placed
[1]. (5-71.

The high levels of oral cancer in the Central Asian Republ- The Central Asian Republics also have very high rates of
ics are thought to be attributable to nass quid use. Nass usually ~ oesophageal cancer, reaching, in some areas, rates comparable
contains tobacco, ash, cotton oil andfor sesame oil and lime.  with the highest rates in China and Iran [8]. For example, age-
Whereas it is known that the use of smokeless tobacco is  standardised (World Standard Population) incidence rates per
associated with oral cancer [2], the epidemiological evidence 100 000 person-years in the Muinak Region of Karakalpakstan
on nass use and oral cancer is not sufficient to confirm the (Uzbekistan) for males are 125.0 and for females 150.7 [9].
causality of this association. The epidemiological studies carried out in the USA and

Cigarette smoking has been shown to increase the risk of Europe suggest that the most important risk factors for oeso-
oral cancer. The results of both cohort and case control stud-  phageal cancer in these regions are smoking and alcohol con-
ies carried out mainly in North America and Europe have sumption [3, 4]. However, the causes of oesophageal cancer
shown that cigarette smoking significantly increases the risk  in areas with very high incidence, such as Iran, China and
of oral cancer [3]. Alcohol has also been demonstrated to  Russia are not so clear [8], although several factors, such as
be a risk factor for oral cancer, acting on its own as well as  lack of consumption of food rich in vitamins, drinking of hot
synergistically with smoking [4]. tea and use of opium, have been implicated [6, 8, 10]. There

Evidence has been accumulating suggesting that oral leuko- s also some evidence that the high incidence of oesophageal
plakia can be a precursor of oral cancer [5]. A high prevalence cancer could also be related to betel quid chewing [2].

Studies in Linxian (China) suggest that the high incidence
of oesophageal cancer in this area could be related to the
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Russia. It has been suggested, that chronic cesophagitis is a pre-
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Table 1. Risk of oral leukoplakia and preleukoplakia associated with use of nass

Case Control* ORct ORat (95% CI) Py

Never 66 282 1.00 1.00
Ever-used 125 184 2.90 3.80 (2.57-5.61)

Ex-users 7 13 2.30 3.00 (1.08-8.32)

Current users 118 171 2.95 3.86 (2.60-5.72)
Age started

(in years)||

231 33 57 2.47 3.03 (1.76-5.20)

(24-30) 26 56 1.98 2.72 (1.53-4.83)

<23 59 58 4.35 5.79 (3.54-9.48) 0.027
Years used|

<28 34 60 2.42 2.93 (1.71-5.02)

(29-38) 30 57 2.25 2.90 (1.65-5.08)

(39-60) 54 54 4.27 5.95 (3.58-9.89) <0.001
Times/day| 9

<7 33 64 2.20 2.79 (1.63-4.76)

(8-11) 35 53 2.82 3.96 (2.30-6.83)

(12-20) 48 54 3.80 4.87 (2.92-8.13) <0.001
Life-intake equivalent |

<154 23 57 1.72 1.94 (1.07-3.51)

(155-396) 44 59 3.19 4.64 (2.77-7.80)

(397-1160) 49 55 3.81 5.17 (3.10-8.61) <0.001
Years stopped® using

>10 4 6 2.85 3.17 (0.78-12.84)

(10-26) 3 5 2.56 3.98 (0.88-17.92) 0.172

Baseline group in all sections is “never use’”.

*Reference group—men with no abnormality on either oesophagoscopy or oral examination.

1Crude OR.

1By logistic regression analysis adjusted for smoking, alcohol drinking and age.
§Two-tailed P values for linear trend test by conditional logistic regression with all the confounding

variables for OR in the model.
| Restricted analysis among current nass users.

€The numbers do not equal the total shown due to missing values.

oesophagitis has been reported from areas with high incidence
of oesophageal cancer [6, 12-14].

Investigation of the possible relationship between nass use,
cigarette smoking and alcohol consumption, and the preval-
ence of oral leukoplakia and chronic oesophagitis is presented
in this article.

MATERIALS AND METHODS
Comparison groups

Male residents of nine villages in one local authority district
in the Samarkand Oblast of Uzbekistan were invited to
attend a medical examination. All 1 569 men were interviewed
and had an oral examination; 1 344 men had oesophagoscopy.
The results of these examinations were used to define com-
parison groups used in the statistical analysis.

Case groups are defined as having (1) oral leukoplakia, and
(2) chronic oesophagitis. The definitions of oral leukoplakia
and chronic oesophagitis used in the survey have been
described in detail elsewhere [5, 6, 7, 14]. The control group
was defined as consisting of subjects free of both oral and
oesophageal lesions.

Age-standardised (World Standard Population) incidence
rates per 100 000 person-years in men for oral and oesophageal
cancer are 8.0 and 45.0, respectively.

The case group for chronic oesophagitis included 680 sub-
jects and the case group for oral leukoplakia 191 subjects.
The control groups included 466 men who had neither oral
leukoplakia, nor chronic oesophagitis.

Measurement of exposure

All participants were directly interviewed using a structured
questionnaire. The questions regarding nass use and cigarette
consumption included age at first use, duration of use, fre-
quency of use at the time of interview and, for nass use, the
site of the mouth where the quid is usually placed.

Information was collected on alcohol consumption, includ-
ing the type of alcoholic beverage drunk (beer, wine or strong
liquors, such as vodka, etc.). The amount of alcohol (in
grams) consumed per month at the time of interview was
calculated.

Other information regarding date of birth, place of birth,
place of residence, ethnic group, medical history (including
current symptomatology and family history of cancer) was
also obtained.

Data analysis

Nass use was examined both in terms of the average fre-
quency of use per day and the estimated life-time intake
equivalent used, calculated as reported daily frequency at the
time of interview multiplied by years of use (by analogy with
pack-years for cigarettes).

Cigarette smoking was examined both in terms of the aver-
age number of cigarettes smoked per day at the time of inter-
view and the estimated pack-years smoked. The total pack-
years smoked was calculated to be the average number of
packs consumed per day multiplied by the number of years
that this amount was smoked: one pack-year is equivalent to
7300 cigarettes smoked.
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Table 2. Risk of chronic oesophagitis associated with use of nass

Case Control* ORct ORat 95% CI) P

Never 380 282 1.00 1.00
Ever-used 208 184 1.20 1.28 (1.00-1.63)

Ex-users 25 13 1.43 1.51 (0.74-3.09)

Current 273 171 1.18 1.27 (0.98-1.62)
Age started

(in years)||

231 92 57 1.20 1.24 (0.86-1.80)

(24-30) 72 56 0.95 1.03 (0.70-1.52)

<23 108 58 1.38 1.48 (1.03-2.11) 0.23
Years used|| ¥

<28 88 60 1.09 1.14 (0.79-1.65)

(29-38) 75 57 0.98 1.05 (0.72-1.54)

(39-60) 109 54 1.50 1.59 (1.10-2.30) 0.003
Times/day| ¢

<7 90 64 1.04 1.12 (0.78-1.61)

(8-11) 78 53 1.09 1.19 (0.80-1.75)

(12-20) 103 54 1.42 1.46 (1.01-2.10) 0.018
Life-intake equivalent| §

<154 64 57 0.83 Q.85 (0.57-1.26)

(155-396) 109 59 1.37 1.56 (1.09-2.23)

(397-780) 98 55 1.32 1.35 (0.93-1.95) 0.01
Years stopped using¥

>5 13 6 1.50 1.56 (0.57-4.30)

<5 10 5 1.39 1.50 (0.50-4.50) 0.58

Baseline group in all sections is “‘never use”.

*Reference group—men with no abnormality on either oesophagoscopy or oral examination.

+Crude OR.

1By logistic regression analysis adjusted for smoking, alcohol drinking and age.
§Two-tailed P values for linear trend test by conditional logistic regression with all the confounding

variables for OR in the model.
[Restricted analysis among current nass users.

“The numbers do not equal the total shown due to missing values.

The average monthly consumption of alcohol in grams was
calculated by taking into account the amount drunk per
month of each type of alcoholic beverage. For these analyses,
grams of beer, wine and hard drinks were converted into
grams of alcohol in accordance with the approximate ratio of
alcohol contents in beverages in the region investigated as
follows: grams of beer were multiplied by 0.04, grams of wine
by 0.12 and of strong drinks by 0.40.

Although alcohol intake was found not to be a risk factor
for oral and oesophageal precancer, a term for alcohol intake
was included in all the logistic regression models because of
its known association with oral and oesophageal cancer.

Continuous variables were categorised into three groups
using the tertiles of the control group. The prevalence odds
ratios (OR) were computed to estimate the risk of oral and
oesophageal precancer associated with nass use, cigarette
smoking and alcohol drinking: unless otherwise specified,
values in parentheses following an OR in the text are the lower
and upper bounds of the 95% confidence interval (CI). The
crude ORs and the corresponding 95% Cls were calculated
by using the Mantel-Haenszel method for each level of the
exposure of interest [15]. Logistic regression was used to
adjust for potential confounding [16].

Formal statistical assessment of the effect modification
between cigarette smoking and nass use, cigarette smoking
and alcohol drinking, alcohol drinking and nass use was con-
ducted using unconditional logistic regression. Tests for trend
were performed by treating each variable in the model as a
EX(B) 28:1-B

continuous variable rather than several indicator variables: the
ratio of the estimated coefficient to its standard error obtained
from the model was used to make statistical inferences based
upon a two-sided alternative hypothesis at the 5% level.
Although no significant association between age and oeso-
phageal or oral precancer was found, a term for age in three
categories (tertiles) was included in all logistic regression
models.

Data preparation and preliminary descriptive statistical
analysis was performed using the SAS package [17]. Data
analysis by logistic regression was carried out using the
SEARCH Package [18].

RESULTS

Background information

The distributions of age, ethnicity and place of birth were
similar between the main study groups. The frequency distri-
bution of place of residence (nine different villages), was again
similar between the groups. Uzbek ethnics represented 80%
of the group with oral lesions only, 92% with oesophageal
lesions only and 91% of the control group. The great majority
of men in the study were born in their present place of resi-
dence: 78% with oral lesions, 90% with oesophageal lesions
and 91% in the control group. All men in the study were
farmers, members of collective farms, specialising in cotton
growth.

No risk associated with age was found, but an age variable
was present in all regression models used.
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Table 3. Risk of oral leukoplakia associated with smoking

Case Control* ORct ORat (95% CI) g

Never 116 377 1.00 1.00
Ever-used 75 88 2.77 3.54 (2.33-5.38)

Ex-smokers 13 37 1.14 1.07 (0.52-2.18)

Current 62 51 3.95 6.02 (3.70-9.80)
Age started

(in years)|[

>28 33 25 4.29 6.63 (3.54-12.42)

(21-27) 14 10 4.55 7.63 (3.13-18.59)

<20 14 16 2.84 4.06 (1.81-9.07) 0.25
Years smoking|

<30 16 18 2.89 4.13 (1.93-8.87)

(3142) 27 19 4.62 7.45 (3.73-14.88)

243 18 14 4.18 6.58 (2.99-14.48) <0.001
Cigarettes (per day)|

<4 11 17 2.10 1.89 (0.82-4.36)

(5-19) 25 16 5.08 9.18 (4.45-18.96)

=20 23 15 4.98 10.30 (4.87-21.81)

(21-40) 3 3 3.25 4.89 (0.88-27.17) <0.001
Pack-years|

<7 18 17 3.27 3.81 (1.80-8.04)

(8-30) 17 19 2.76 4.51 (2.17-9.37)

(31-96) 26 15 5.36 10.03 (4.88-20.61) <0.001
Years stopped smoking¥

221 7 20 1.14 1.13 (0.44-2.91)

<21 6 13 1.50 1.33 (0.46-3.81) 0.038

Baseline group in all sections is ‘never smokers’.

*Reference group—men with no abnormality on either oesophagoscopy or oral examination.

+Crude OR.

By logistic regression analysis adjusted for nass use, alcohol drinking and age.
§Two-tailed P values for linear trend test by conditional logistic regression with all the confounding

variables for OR in the model.
|Restricted analysis among current smokers.

9The numbers do not equal the total shown due to missing values.

Nass use and the risk of oral lesions (Table 1)

Use of nass was significantly associated with the risk of oral
leukoplakia. The risk was significantly increased in all three
groups studied: in ever-users (OR=3.8; 95% CI 2.57-5.61),
ex-users (OR=3.00; 95% CI 1.08-8.32) and current users
(OR =3.86; 95% CI 2.60-5.72). Age at which nass use started
was significantly associated with the risk of oral leukoplakia
with a statistically significant trend (P=0.027) and with the
highest risk (OR=5.79; 95% CI 3.54-9.48) for men who
started quid use before the age of 23 years. Duration of use
also turned out to be a significant determinant of the risk of
oral precancerous lesion, with a statistically significant trend
(P<0.001). The highest risk (OR=5.95; 95% CI 3.58-9.89)
was observed in men who used nass for more than 39 years.
Daily frequency of use has also been found to be associated
with the risk of oral leukoplakia. The highest risk (OR=4.87;
95% CI 2.92-8.13) was observed in men using nass 12-20
times/day, in comparison with an OR of 2.79 (95% CI 1.63-
4.76) among those who used nass less than 8 times/day and
an OR of 3.96 (95% CI 2.30-6.83) for men using nass 8-11
times/day with a highly significant trend (£<0.001).

Risk estimates for lifetime nass intake equivalent use also
demonstrated a dose-response relationship between the latter
variable and the risk of oral leukoplakia with a statistically
significant trend (P<0.001). The highest lifetime intake
equivalent (397-780) produced an OR of 5.17 (95% CI 3.10~
8.61), whilst the lowest lifetime intake equivalent (less than
155) gave an OR=1.94 (95% CI 1.07-3.51).

There was no difference in the risk of oral leukoplakia
among those who stopped using nass less than 9 years ago
compared with those who stopped 10-26 years ago. It should
be noted, however, that both comparison groups were very
small.

Nass use and the risk of oesophageal lesions (Table 2)

The association between nass use and the risk of chronic
oesophagitis was found to be weak, although statistically sig-
nificant increases in risk were observed in men who started
using nass before the age of 24 years (OR=1.48; 95% CI
1.03-2.11), who used nass for more than 39 years (OR=1.59;
95% CI 1.10-2.30), who used nass 12-20 times/day (OR=
1.46; 95% CI 1.01-2.10), and finally for men whose life-
intake equivalent of nass was 155-396 times/life (OR=1.56;
95% CI 1.09-2.23). A statistically significant trend was
observed in relation to the following variables: years used (P=
0.0003), times/day (P=0.018), life-intake equivalent (P=
0.01). The duration since giving up nass use did not influence
the risk of oesophageal lesions.

Smoking and the risk of oral leukoplakia (Table 3)

Smoking was found to substantially increase the risk of oral
leukoplakia: a statistically significant increase in risk was
observed among men who had ever smoked (OR =3.54; 95%
CI 2.33-5.38) and current smokers (OR = 6.02; 95% CI 3.70-
9.80) and the risk was not increased in ex-smokers. There was
no statistically significant association between the age that
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able 4. Risk of chronic oesoph

gitis associated with smoking

Case Control* ORct ORat (95% CI) Py

Never 492 377 1.00 1.00
Ever-used 186 88 1.62 1.60 (1.19-2.16)

Ex-smokers 67 37 1.39 1.32 (0.85-2.04)

Current users 119 51 1.79 1.82 (1.26-2.62)
Age started

(in years)||

=28 27 16 1.29 1.33 (0.70-2.52)

21-27) 25 10 1.92 1.84 (0.86-3.91)

<20 67 25 2.05 2.12 (1.30-3.46) <0.001
Years smoking||

<30 24 18 1.02 1.08 (0.57-2.03)

(31-42) 55 19 2,22 2.21 (1.28-3.83)

=43 40 14 2.19 2.20 (1.17-4.15) <0.001
Cigarettes (per day) || 9

<4 32 17 1.44 1.36 (0.74-2.50)

(5-19) 42 16 2.01 1.98 (1.09-3.61)

=20 32 15 1.63 1.62 (0.86-3.05)

(21-40) 10 3 2.55 2.64 (0.72-9.75) 0.009
Pack-years|| §

<7 31 18 1.32 1.26 (0.69-2.30)

(8-30) 41 18 1.75 1.82 (1.02-3.27)

(31-108) 44 15 2.25 2.47 (1.34-4.56) 0.014
Years stopped smoking®|

>14 31 16 1.43 1.33 (0.46-3.81)

<14 31 17 1.08 1.13 (0.44-2.91) 0.40

Baseline group in all sections is “‘never smokers”.

*Reference group—men with no abnormality on either oesophagoscopy or oral examination.

1Crude OR.

1By logistic regression analysis adjusted for nass use, alcohol drinking and age.

§Two-tailed P values for linear trend test by conditional logistic regression with all the confounding

variables for OR in the model.
[|All results for current smokers.
€The numbers do not equal the total shown due to missing values.

Table 5. Risk of oral leukoplakia associated with alcohol

Case Control* ORct ORat (95% CI)
Neverq 68 168 1.00 1.00
Ever-usedy 116 260 1.11 0.85 (0.57-1.27)
Ex-drinkers 20 47 1.06 0.92 (0.48-1.76)
Current 96 213 1.12 0.83 (0.55-1.27)
Type of alcohol§ |
Beer/wine only 2 2 — —
Liquor only 80 193 1.03 0.81 (0.52-1.25)
Mixed 13 16 2.02 1.02 (0.42-2.49)
Spirit equivalent
(per month)§||
<200 27 67 1.00 0.95 (0.55-1.65)
(200-350) 29 70 1.03 0.78 (0.45-1.35)
(350-2400) 39 74 1.31 0.84 (0.51-1.40)

Baseline group in all sections is “never alcohol drinkers”’.

*Reference group—men with no abnormality on either oesophagoscopy or oral

examination.
tCrude OR.

1By logistic regression analysis adjusted for nass use, smoking and age.

§Restricted analysis among current drinkers.

['The numbers do not equal the total shown due to missing values.

33

smoking started and the risk of oral cancer, although risk
estimates were high and statistically significant for all three
levels of this variable: OR=6.63; (95% CI 3.54-12.42) for
men who started smoking after 27 years of age, OR="7.63;
(95% CI 3.31-18.59)—who started smoking between 21-27

years of age and OR =4.06; (95% CI 1.81-9.07)—who started
smoking before the age of 20 years.

Duration of smoking in years was found to be associated
with the risk of oral cancer, the risk apparently increasing with
increased dose, with a statistically significant trend
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Table 6. Risk of chronic oesophagitis assoctated with alcohol

Case Control* ORct ORa (95% CDt
Never|| 219 169 1.00 1.00
Ever-used| 402 260 1.19 1.13 (0.86-1.49)
Ex-drinkers 61 47 1.00 0.96 (0.62-1.50)
Current 341 213 1.24 1.18 (0.89-1.56)
Type of alcohol§ |
Beerfwine only 2 2
Liquor only 308 193 1.23 1.19 (0.89-1.59)
Mixed 27 16 1.30 1.05 (0.54-2.07)
Spirit equivalent
(per month)§|
<200 140 67 1.61 1.54 (0.55-1.65)
(201-350) 100 70 1.10 1.03 (0.45-1.35)
(351-2400) 97 74 1.01 1.07 (0.51-1.40)

Baseline group in all sections is “never alcohol drinkers”.
*Reference group—men with no abnormality on either oesophagoscopy or oral

examination.
+Crude OR.

1By logistic regression analysis adjusted for nass use, smoking and age.

§Restricted analysis among current drinkers.

{IThe numbers do not equal the total shown due to missing values.

Relative risk

20

5

10

5 )/

Never use nass Gave up Use nass

Current smoker 11.8(6.3—22.1) —* I70(7.2-403)
Gave up 2.8(09-84) [106(20-57.2)| 2.8(09-8.6)
Never smoker [ I 4.8(.4-17.4) |6.4(39-10.6)

Fig. 1. Cigarette smoking and nass use interaction table. *Not enough
data to estimate the risk. By logistic regression adjusted for age and
alcohol.

(P<0.001). The same was found for the number of cigarettes
smoked per day (P<0.001). Risk of oral leukoplakia increased
significantly with increase in estimated pack-years of cigarettes
consumed from less than 3.81 (95% CI 1.80-8.04) for less
than 7 pack-years, to 10.03 (95% CI 4.88-20.61) for more
than 31 pack-years, with a statistically significant trend
(P<0.01). Giving up smoking 21 years or more ago, or for
less than 21 years ago gave estimates of OR which were sig-
nificantly different from each other (P=0.0038); risk of oral
precancer being 1.13 (95% 0.44-2.91) for men who gave up
smoking 21 years or more ago, and 1.33 (95% CI 0.46-3.81)
for men who gave up less than 21 years ago.

Smoking and the risk of oesophageal lesions (Table 4)

Smoking was found to increase the risk of oesophageal
cancer: the risk being significantly increased in ever-smokers
(OR=1.60; 95% CI 1.19-2.16) and current smokers (OR=
1.82; 95% CI 1.26-2.62). The age at which smoking started
was significantly associated with the risk of oesophageal
lesions in a dose-response fashion with a statistically signifi-
cant trend (P<0.001). For those who started smoking at the

earliest age (<20 years), the relative risk was the highest
(OR=2.12; 95% CI 1.30-3.46). The duration of smoking
significantly increased the risk of oesophageal precancerous
lesions, with a significant trend (P<0.001). Risk estimates
increased significantly with an increase in the number of cigar-
ettes smoked per day (P=0.009) and pack-years (P=0.014).

Alcohol consumption and the risk of oral leukoplakia and chronic
oesophagitis (Tables 5 and 6).

Alcohol consumption did not alter the risk of oral leuko-
plakia. Risk estimates were close to unity for consumption of
all types of alcohol (beer, wine, spirits), at all doses (Table 5).
No association was observed between alcohol consumption
and the risk of chronic oesophagitis (Table 6).

Combined effect of nass use and smoking on the risk of oral
leukoplakia and chronic oesophagitis (Fig. 1).

Figure 1 presents the results of the analysis of the associa-
tion between risk of oral precancerous lesions and the use of
nass and cigarette smoking, by logistic regression adjusted
for age and alcohol consumption. The relative risk of oral
leukoplakia among nass users who had ever smoked was 6.41
(95% CI 3.89-10.55), in current smokers who had never used
nass 11.81 (95% CI 6.32-22.07), while, in current smokers
who used nass, the relative risk estimates were highest (OR=
17.06; 95% CI 7.23-40.27), suggesting an additive effect on
risk of oral leukoplakia of these two tobacco-using habits.
Similar analysis for chronic oesophagitis did not reveal an
interaction between nass use and smoking.

DISCUSSION

The results of this study, that use of nass quid and cigarette
smoking are associated with the risk of oral leukoplakia, sup-
port the existing evidence that both smokeless tobacco use
and cigarette smoking increase the risk of oral cancer [2, 3].

The stronger effect of smoking in comparison with nass use
on the risk of oral precancer could be explained by low levels
in nass of tobacco-specific N-nitrosocompounds [6, 7] com-
pared with those in other types of commercial chewing
tobacco and snuff [19, 20]. The low levels of N-nitrosamines



Risk of Oral and Oesophageal Precancer 35

in nass are not surprising because, contrary to commercially
produced chewing tobacco, which is a highly processed pro-
duct with long aging and fermentation procedures, nass pro-
duction requires only a short aging process. However, the
analysis of nass samples for mutagenicity has shown that nass
contains chemicals that exert a genotoxic effect without
enzymatic activation {6].

Contrary to the probable low carcinogenicity of nass, cigar-
ettes produced and sold in this area, as well as in other regions
of the former Soviet Union, are very high in tar and nicotine
[7]1. However, the high prevalence of nass use and the low
prevalence of smoking in this area suggest that nass still
remains probably the most important risk factor for oral
cancer. In this survey a remarkably high proportion of men
used nass (44%,), while only 25% smoked cigarettes. However,
this may be changing with an increase in cigarette smoking
among the population of this area.

The most important risk factor for oesophageal precanc-
erous lesions in this study was cigarette smoking. However, if
compared with oral leukoplakia, risk estimates were lower.

Nass use was associated with a very small increase in the
risk of chronic oesophagitis. However, taking into account
that a very high proportion of men living in the area used nass,
the attributable risk for nass use may not be small.

In this study alcohol consumption was found not to affect
the risk of either oral leukoplakia or chronic oesophagitis, sug-
gesting that this habit does not contribute to increased risk of
oral and oesophageal cancer in this area. This is contrary to
observations in studies in North America and Europe, where
alcohol consumption was associated with high risk of oral and
oesophageal cancer. Wynder et af. [21] and Rothman and
Keller [22] concluded that about three-quarters of the cases
of oral cancer in the population of the USA could have been
prevented had exposure to alcohol and tobacco not occurred.

In a case-control study in the USA by Wynder and Bross
[23], alcohol and tobacco appeared to combine multiplica-
tively to increase the risk of oesophageal cancer, and the total
proportion of the risk attributable to the two factors together
was 75%. Case-control studies conducted in Northern France
[24] confirmed these findings; these studies indicate a domi-
nant effect of alcohol at high exposure levels.

The findings from this study also suggest that the main
causes of oral leukoplakia and cancer in the Central Asian
republics of the former Soviet Union are, respectively the use
of nass and cigarette smoking. Although cigarette smoking
and nass use are, most probably, involved in the causation of
chronic oesophagitis and oesophageal cancer, the high preval-
ence of both of these diseases could not be attributed to these
two habits only.

1. Paches Al, Milievskaya IL. Epidemiological study of cancer of
the mucous membrane of the oral cavity in the USSR. In: Levin
DL, eds. Cancer Epidemiology in the USA and USSR. DHHS
(NIH) Publ no. 80-2044. Washington, D.C., U.S. Govt. Print.
Off., 1980, 177-184.

. IARC (1985) IARC Monographs on the Evaluation of Carcinog-
enic Risk of Chemicals to Humans. Vol. 37. Tobacco Habits other
than Smoking; Betel-Quid and Areca-Nut Chewing and Some Related
Nitrosamines. Lyon, France.

3. IARC (1986) IARC Monographs on the Evaluation of Carcinog-

enic Risk of Chemicals to Humans. Vol. 38. Tobacco Smoking.
Lyon, France.

[

4. IARC (1988) IARC Monographs on the Evaluation of Carcinog-
enic Risk to Humans. Vol 44. Alcohol Drinking. Lyon, France.

5. Pindborg JJ. Oral Cancer and Precancer. Bristol, John Wright &
Sons, 1980.

6. Zaridze DG, Blettner M, Trapesnikov NN, et al. Survey of a
population with a high incidence of oral and oesophageal cancer.
Int ¥ Cancer 1985, 36, 153-158.

7. Zaridze DG. The effect of nass use and smoking on the risk of
oral leukoplakia. Cancer Detection and Prevention 1986, 9, 435—
440.

8. Day, NE, Munoz N. Esophagus. In: Schottenfeld D, Fraumeni
JF Jr, eds. Cancer Epidemiology and Prevention. Philadelphia, Saun-
ders 1982, 596-623.

9. Zaridze DG., Basieva TH. Incidence of oesophageal cancer in
Karakalpakstan. Vopr Oncol (in press).

10. Cook-Mozaffari PJ, Azordegan F, Day NE, er al. Oesophageal
cancer studies in the Caspian Littoral of Iran: Results of a case-
control study. Br ¥ Cancer 1979, 39, 293-309.

11. Taylor PR. Cancer Prevention Trials in China and Finland.
Annals of Epidemiology 1991, 1, 195-205.

12. Kolicheva NI. Epidemiology of oesophagus cancer in the USSR.
In: Levin DL, eds. Cancer Epidemiology in the USA and USR.
DHHS (NIH) Publ. No. 80-2044. Washington, D.C.: U.S.
Govt, Print. Off,, 1980, 181-198.

13. Crespi M, Munoz N, Grassi A, er al. Oesophageal lesions in
Northern Iran: A premalignant condition? Lancer 1979, 2, 217-
221.

14. Munoz N, Crespi M, Grassi A, et al. Precursor lesions of oeso-
phageal cancer in high-risk populations in Iran and China. Lancer
1982, 1, 876-879.

15. Mantel N, Haenszel W. Statistical aspects of the analysis of data
from retrospective studies of disease. ¥ Natl Cancer Inst 1959, 22,
719-748.

16. Breslow NE, Day NE. Statistical methods in cancer research.
vol. IL. The design and analysis of cohort studies. IARC Scientific
Publications No. 82, Lyon, France: International Agency for
Research on Cancer, 1987.

17. SAS User’s Guide. SAS Institute Inc., Cary, Noth Carolina, USA,
1985.

18. SEARCH: A computer package to assist the statistical analyses
of case-control studies. In: Macfarlane GJ, Boyle P and Maison-
neuve P, eds. IARC Technical Reports.

19. Brunnemann KD, Scott, JD, Hoffimann D. N-nitrosomorpholine
and other volatile N-nitrosamines in snuff tobacco. Carcinogenesis
1982, 3, 693-696.

20. Hoffmann D, Hecht SS. Nictoine-derived N-nitrosamines and
tobacco-related cancer: current status and future directions.
Cancer Res 1985, 45, 935-944.

21. Wynder EL, Bross IY, Feldmen R. A study of the etiological
factors in cancer of the mouth. Cancer 1957, 10, 1300-1322.

22. Rothman K, Keller A. The effect of joint exposure to alcohol and
tobacco on risk of cancer of the mouth and pharynx. § Chronic
Dis 1972, 25, 711-716.

23. Wynder EL, Bross IJ. A study of etiological factors in cancer of
the oesophagus. Cancer 1961, 14, 389-413.

24. Tuyns AY, Riboli E, Doornbos G, Pequignot. Diet and oeso-
phageal cancer in Calvados (France). Nutr Cancer 1987, 9, 81—
92,

Acknowledgements—Analysis of these data was conducted by T.
V. Evstifeeva at the International Agency for Research on Cancer
(IARC), Lyon, France during the tenure of International Cancer
Technology Transfer (ICRETT) Award, supported by the NCI of
the U.S.A. and UICC member organisations, and subsequently by a
Special Training Award from the IARC and a ‘Paolo Bafi’ Fellowship,
awarded by Fondazione Per Formazione Oncologica. Tatiana Ewvsti-
feeva thanks members of the SEARCH group, particularly Peter
Boyle, Patrick Maisonneuve, Julian Little, Brian Cox and Phil Ryan,
for their very useful advice and comments.



