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BACKGROUND. This case-referent study was conducted to elucidate the role of 
selected exogenous agents in the etiology of head and neck cancer. The factors 
studied were tobacco smoking. alcohol intake, the use of moist oral snuff. dietary 
factors, occupational exposures, and oral hygiene. In this first report, the authors 
discuss the impact of tobacco smoking, the u~e of oral snuff, and alcohol consump­
tion. 

METHODS. The smdy base was approximately 2 million person-years at risk and 
consisted of Swedish males age 40-79 years living in 2 geographic regions during 
the years 1988-1990. A total of 605 cases were identified in the base, and 7:16 

controls were selected by stratified random sampling from population registries 
covering the base. 
RESULTS. Among those who were tobacco smokers at the time of the study, the 
relative risk of head and neck cancer was 6.5% (95% confidence interval, 4.4-

9.5%). After cessation of smoking, the risk gradually declined. and no excess risk 
was found after 20 years. The relative risk associated with alcohol consumption of 
50 grams or more per day versus less than 10 grams per day was 5.5% {95% 
confidence interval, 3. 1-9.6%). An almost multiplicative effect was found for to­
bacco smoking and alcohol consumption. 
CONCLUSIONS. Tobacco smoking and alcohol intake had a strong interactive effect 
on the risk of squarri6us cell carcinoma of the head and neck. Moderate alcohol 
intake tl0-19 grams per day) had little or no effect among nonsmokers. No in­
creased risk was found for the use of Swedish oral snuff. Cancer 1998;82:1367-

75. ~ 1998 .4merican Cancer Society. 

KEYWORDS: tobacco smoking, alcohol, oral snuff, squamous cell carcinoma, head 
and neck cancer, esophageal cancer, case-referent study, epidemiology, 

There is a geographic variation in the incidence of cancer of the 
head and neck among different countries of the world and among 

different regions v.rithin a country.1 This indicates that environmental 
factors may play an important role in the pathogenesis of cancer of the 
head and neck. In Europe, Sweden has one of the lowest incidences of 
these cancers. In Sweden. the majority (two-thirds) of patients with 
squamous cell carcinoma of the head and neck are males. It has been 
shown previously that tobacco smoking and alcohol intake are major 
risk factors. 2

-
4 In Asia, chewing-tobacco causes a high incidence of 

oral cancers.5 and in the U.S. there have been reports of oral snuff as 
a risk factor in oral cancer.6

·' About 15% of all adult males in Sweden 
use, or have used for part of their lives, an oral snuff produced 
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mainly in Sweden. The snuff is a moist. non fermented 
tobacco product originating from the species Nicoti­
num tabacum. It i& placed on the gum under the upper 
lip and is rarely used outside the Scandinavian coun­
tries. The ''Swedish'' moist oral snuff is known to cause 
reversible white patches on the site of application.k 
The possible association of Swedish oral snuff with 
cancer of the head and neck has not yet been deter­
mined. However. due to potentially carcinogenic sub­
stances contained in Swedish oral snuff, a concern 
regarding such a possible association exists. 

To identitY possible factors involved in the etiol­
ogy of cancer of the head and neck ioral cavity, oro­
and hypopharynx, laf)TIX, and the esophagus) among 
men. a population-based case- referent study was per­
formed over 3 years in 2 defined geographic regions in 
Sweden. Tobacco smoking, oral snuff, alcohol, dietary 
factors, occupational exposures, and indicators of oral 
hygiene were investigated. In this first report, we dis­
cuss the impact of tobacco smoking. the use of oral 
snuff, and alcohol consumption. 

MATERIALS AND METHODS 
The study base was the person-time generated by all 
men horn in S\\•eden. ages 40-79 years. living in (and 
included in the population registers of) the Stockholm 
county or the southern healthcare region of Sweden 
during the study period January 1988 through January 
1991. Thus. the study base was approximately 2 million 
person-years at risk. 

cases 
Efforts were made to identify all incident cases of can­
cer of the head and neck (squamous cell carcinoma 
of the oral cavity, oro- and hypopharynx, larynx. and 
esophagus) that occurred in the study base. Cancers 
occurring outside the study base were not included. 
The cases were identified at weekly multidisciplinary 
conferences at all of the six ear, nose, and throat de­
partments (E:'-JT) where almost all head and neck can­
cers in the two regions were treated. In addition, pa­
tients with esophageal cancers not diagnosed at the 
El\"T departments were reported by all the depart­
ments of surgery in the two region&. To identify cases 
not presented at the conferences or reported from the 
departments of surgery, information was obtained ev­
ery second week on the recent reports to the regional 
cancer registers in Stockholm and in the southern re­
gion. About 10% of the cases were identified in this 
way. Notification of the regional cancer registries 
about new cancer cases is compulsory for hath clini­
cians and pathologists. Of all cancers of the head and 
neck, almost 99% are being registered in the regional 

cancer registries.9 Cancers identified incidentally at 
autopsy were notlncluded. 

Referents 
The referents were selected by stratified random sam­
pling every 6 months during the study period from a 
computerized population register in each region. 
Stratification was by region (Stockholm and the south­
ern region) and age (40-54. 55--64, and 65-79 years). 
The population registers are updated every month. 

Interviews 
Cases and referents were asked to participate in an 
interview on life-style and emironment. Informed 
consent was obtained from each subject. The inter­
view follovved a structured questionnaire covering 
smoking history. the use of oral snuff, and alcohol 
intake as well as dietary factors (food frequencies) and 
indicators of oral hygiene (the number oftoothbrushes 
used per year and the number of visits to a dentist per 
year) and occupational exposure. All interviews were 
conducted by two nurses, one in each of the two re­
gions. The nurses were trained for health interviews 
and for treating cases and referents alike. Most of the 
cases were interviewed at the hospital. The cases were 
interviewed approximately 1 month after diagnosis. 
The delay was deliberate, to give the patients time to 
get used to the new medical situation. Referents were 
usually interviewed in their homes. 

Smoking 
Lifetime smoking histories included information on 
the (ime when a subject began or stopped smoking 
and the average number of cigarettes, cigarillos, cigars, 
and grams of pipe tobacco smoked per day during 
different time periods. Total consumption of smoking 
tobacco was calculated by adding the quantity of to­
bacco smoked during different time periods, consider­
ing 1 cigarette or cigarillo equivalent to 1 gram and 
1 cigar equivalent to 5 grams of tobacco. The mean 
intensity of smoking was calculated by dividing the 
subject's total consumption by the duration of smok­
ing. "Ever-smokers" were men who had ever regularly 
smoked at least 7 grams of tobacco per week. To avoid 
the possibility that cases would be classified as ex­
smokers because they had stopped smoking due to 
insidious cancer symptoms, subjects were considered 
current smokers if they smoked 1 year prior to the 
time of the interview. 

Oral Snuff 
Oral snuff usage was recorded in a similar way as 
smoking history. considering men who had ever regu­
larly used 1 package (50 grams) per week as ever-users 
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TABLE l 
Total ~umber of Cases Identified, Referents Selected, Numbers 
Jnterviewt!d and l.o!lt. and Reasons for Nonpartldpation 
in the Interviews 

So. (%) of caBeS No. (%] of referents 

ldrntificd 'sclecttd 605 ·HiD%: 756 t!GO<>;,.i 
Lost (not interriEwed~ 60 '10%) 115 115?<; 

Refused 17 80 
Disabled 9 
Dead 30 
~ot located ~1 

Other rca;ons 
!nterr·iewed ~45 ·.90%; fi.;li85"C) 

and men who used oral snuff 1 year prior to the time 
of the interview as current users. Total consumption, 
duration, and mean intensity of usage were calculated 
in the same ways as for smoking tobacco. 

Alcohol Intake 
Intake of alcoholic beverages 5 years prior to the time 
of the interview was assessed using a questionnaire 
slightly modified from Gerhardsson de Verdier et al. 10 

It provided information on the intake of beer. 'Nine, 
and hard liquor, using seven categories of consump­
tion frequency, and the average amount consumed on 
each occasion. This information was translated into 
grams of alcohol per day using a data base at the Swed­
ish National Food Administration. 11 

Data Analysis 
The referents were selected to pro\ide information on 
exposure frequencies in the person-time that gener­
ated the cases. The relative risk (RR, incidence rate 
ratio) was calculated by logistic regression ana1ysis. 12 

_\djustments were made according to study design for 
age (three categories) and region (two categories). In 
some analyses, adjustments were also made for to­
bacco smoking (current smokers, ex-smokers. and 
those who never smoked) or alcohol intake ( < 10, 10-
19, 20-49, and 2::SO grams per day), or both. As a check 
of residual confounding, adjustments were also made 
for age in 5-year categories, duration of smoking. oral 
hygiene, and certain dietary factors. The EGRET (1988) 
computer program from the Statistics and Epidemiol­
ogy Research Corporation was used to process the 
data. 

RESULTS 
A total of 605 cases were identified, and 756 referents 
were selected. Ninety percent of the cases and 85% of 
the referents participated in the interviews. Reasons 
for not participating are shown in Table l. 

Tobacco and Alcohol in SCCHN Etiology/Lewin et al. 1369 

The effect of smoking was similar when men who 
smoked cigarettes only (RR = 3.7, 95% confidence in­
terval [CI] == 2.5-5.5) were compared with those who 
smoked cigarillos, cigars, or a pipe (RR == 4.1, 95% 
CI = 2.3 -- 7.4) and those \Vho mixed use of different 
smoking tobacco (RR = 4.1. 95% CI = 2.8-6.1). Due 
to there being only two pure cigar smokers in the ma­
terial. it was not possible to perform the RR analysis 
for this subgroup. All smoking tobacco was considered 
together in Table 2, showing the RRs associated with 
different aspects of smoking. The risk was consider­
ably lower for ex-smokers than for current smokers 
and was related to time since smoking cessation. No 
increased risk was found for men who had stopped 
smoking more than 20 years previously. There was also 
some association between risk and the mean intensity 
of smoking. Cessation of smoking was, however. more 
common among men who smoked only a few ciga­
rettes or grams of tobacco per day than among men 
with a high daily consumption. To evaluate the impact 
of the mean intensity of smoking aside from smoking 
cessation, it was investigated in current smokers: RR 
""'6.1 (95% CI""' 4.0-9.5) for men smoking <15 grams 
per day, RR = 6.1 (95% CI = 4.0-9.3) for men smoking 
15-24 grams per day. and RR == 6.6 (95% CI = 3.4-
12. 7) for men smoking :2:25 grams per day. This sug­
gested that aside from the effect of smoking cessation, 
there was little or no impact of mean smoking inten­
sity. If so, the impact of total consumption would es­
sentially reflect an effect of duration of smoking, be­
cause total consumption equalled mean intensity 
multiplied by duration of smoking. As shown in Table 
3, smoJcjng cessation and the duration of smoking each 
had a decisive impact on risk. 

·The cancer sub sites in the interviewed cases were: 
the oral cavity in 128 cases, the pharynx in 138 cases 
(75 oropharyn.x and 63 hypopharynx). the laryn.x 
(mainly glottic) in 157 cases, and the esophagus in 
123 cases. Analysis by cancer subsite showed similar 
results, although the relative effect of smoking was 
more pronounced for cancers of the pharynx and lar­
ynx than for cancers of the other subsites. For current 
smokers, the RRs (with 95% Cis) were as follows: for 
cancer of the pharynx, RR = 8.5 (4.0-18.2); larynx, RR 
= 7.5 (3.9-14.2); esophagus, RR = 5.2 (2.6-10.3); and 
oral cavity, RR = 4.9 (2.6-9.2). For men who had 
smoked 45 years or longer: pharynx, RR = 10.1 (4.6-
22.1); larynx, RR = 7.6 (3.9-14.7); esophagus, RR ~ 5.4 
(2.7-ll.Oj; and oral cavity, RR = 6.3 (3.2-12.4). 

Overall, the use of oral snuff had little or no effect 
on risk. as shown in Table 4. In an analysis performed 
with the reference category "never-tobacco-users," preci­
sion was very low, as there were only 9 cases and 10 
referents who had ever used snuff but had never smoked 
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TABLE 2 
Smoking' and Relative Risk of Head and Neck Cancer" in Swedish Men Ages 40-79 Years 

Relatl\1: risk (95% confidem;e inlen'lll) 
adjusted for 

llesign' + 

Smokins No. of cases :Vo. of referenl5 Design' alcohol' 

:\ever smoked ol4 
Ever smoked 501 
C:urrent smokers 385 
E.~·smokel1i 116 
Stopped smoking 

1-IO}TS ago 61 
ll-20 yrs agu 32 
"'21 >-rs ago 23 

Age at stan 
(15 Y!S 110 
15-19 yrs 25i 
20-24 yrs 101 
~zj yrs 33 

Duration of smokir.g 
<30 yrs 50 
30-44 yrs 168 
2:45 yn; 283 

Total consumption·· 
< 125 kg tobacco 53 
125-250 kg tobacco 181 
>250 kg tobacco 257 

[ntensity of smol:ingt.f 
<15 g tobacrn/da} 202 
15-24 g tobacco/ 

dar 230 
;,25 g tobacco/ day 69 

Deep inhalers' 
Yes 341 

~0 41 

'Cigarettes. ciga;ilJr-s. c1~ar;. pipe. 
'Sq=u' eel carcinoCJa of the oral cavity, oro- and h)1lophll)11.X. la!)nL and e;opha!W'· 
· hgr c4l··-54. 35-64. 65-79 vr-,, and ll!~on ;5toddl•llm and thr Sou:h Sweden healthcare area .. 
''•>ur cat'l:ories 1.<10. IJ-19. ~0-49 . .,50 g abhcliday:. 
• One <igarene or ciga.rilb ~ I g, l cigar ~ 5 g. 
'7otal cons.llllptic•n Gi•ided by duration of smnking ·g per Jayi. 
".•.mong current S!l\ll(ers. Data missir.g for 3 cases aad j referem. 

193 
448 
214 
234 

iJ 
i6 
83 

" 
220 
1C2 
49 

156 
148 

i44 

j45 

146 
157 

211 

!89 
48 

l 76 

33 

tobacco. The RR (95% CD for ever-users of snuff was RR 
= 4.7 (1.6-13.8). For current users, RR = 3.3 (95% Cl = 
0.8-12.0), and for ex-users, RR = 10.5 (95% CI = 1.4-
11 7 .8). further illustrating the low precision. \Nhen former 
smokers were the reference category, the precision was 
higher, with 24 cases and 46 referents who had ever used 
snuff. For ever-users of snuff with dtis reference category. 
RR = 1.1 (95% CI = 0.6-1.9). For current users of snuff, 
RR = 1.4 (95% CI = 0.7-2.8), and for ex-users RR = 0.8 
(95% CI = 0.4-1.8). With current smokers as a reference 
category. the RRs (95% Cis) were as follows: RR = 0.8 
(0.5-1.2) for ever-users of snuff. RR = 0.6 (0.3-1.1) for 
current snuff users, and RR = 1.0 (0.5-2.0) for ex-users. 

1.0 t.O 
5.0 (3.5-/.G\ ~-0 !28-5.7) 
SA (:i.B-12.2; ~.5 i4 4-9.5) 
l.l (1.4-3.11 1.9 1!3-2.8) 

3.5 l2.2-i7l 3.2 (2 0-5.21 
1.8 {1.1--3.11 1.7 fL0-2.91 
l.l !0.6-2.0) J.9 105-l.i) 

6.3 (4.2-JO.Ii 'i 0 132-7.9) 
5.2 (3.6-7.6) 4.0 (2.7- 5.9) 
-lA {2.8-!1.7} 18 12.4-5.9) 
2.8 (!.6-49) 2.6 :LS-l6) 

1.3 (G.S-201 !.210.7-1.9) 
4.9 (3.3 iJl 3.9 (2.6-S.g) 
9.3 (6.3-13.8.1 7.214.8-!0.8) 

1.6 (l.Q-25) 1.5 (1.0-2.4) 
iS f3.7 -8.2) 4.3 !2.9-6.5) 
7.5 (il-ll.Ol 5.9 i4.0-8.8) 

4.i (2 8-6.0) 3.4 12.3-5.!) 

3.5 (3.8-8.1) 4.4 12.9-6.5_1 
5.5 (4 0-10.7.1 4.8 '2.9 8.1) 

B.9 (6 1-13.01 6.i 4.5-iO.O) 
3.3 (3.0-93) 3.9 2.!-7.0) 

In an analysis by anatomic subsite, precision was again 
low. The RRs by subsites are shown in Table 5. 

The effect of alcohol intake is illustrated in Table 
6. The results suggest a gradual increase in the risk of 
cancer of the head and neck with increasing alcohol 
intake. However, moderate alcohol intake {I 0-19 
grams per day) had little or no impact on the risk of 
cancer in ex-smokers and in men who never smoked 
(Table 7). Moderate alcohol consumption was found 
to increase the risk only among current smokers. The 
joint effect of a high alcohol intake (;a,:20 grams per 
day), with an RR of 4.2 and current smoking RR == 6.3, 
was nearly multiplicative: RR = 22.1. 
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TABLE 3 
Duration of Smoking for Current Smokers and Ex-Smokers and 
Relative Risk of Head and Neek Cancer in Swedish Men 
Ages 40-79 Years 

Duralioo. of smoking 

;,45 )7S 

30·44)TS 

<30 }'IS 

Relative risk (95'\ confidence Interval) 
:1/o. of exposed cases/exposed referents 

Current smol::en Ex-smoken 

7.3 (4.9-ll.O' t4 (2.4-B.C) 
247/l\3 J6i31 
6.1 (3.9-9.81 2.4 :LS-4.0i 
120174 -18174 
2.4 (l.l-53i 1.0 (0.6-17) 
1812' 321129 

llne!])'l.ai incver stcol;m1 H ra.1ffiii93 reieren:s 
Ri'lati\'e risk< are ad]ll!red :"or "8" !W-54. 55-64, 65-:9 }TSi, rewnn 1Srocld1o1'11 ond UJe S<uttJ Swetien 
kdthme area), artd alcohcl intake •.<W, lG-19. 21H9, ~:;o g alcchollday. 

Analysis by subsite showed the strongest relative 
effect of alcohol for cancer of the esophagus (RR = 
8.6, 95% CI = 3.8-19.2) and pharynx (RR = 8.5, 95% 
CI = 4.0-18.1) at an alcohol intake of ~so grams per 
day. For the other subsites, the corresponding effects 
were as follows: oral cavity, RR "" 5.7 (95% CI = 2.8-
11.9) and larynx, RR = 2.0 (95% CI = 0.9-4.7). The 
RRs were adjusted for design and smoking, as shown 
in Table 5. 

To check for residual confounding, RRs for smok­
ing, oral snuff, and alcohol (Tables 2, 4, and 5) were 
adjusted for age in 5-year categories, and RRs for snuff 
and alcohol (Tables 4 and 5) were also adjusted for 
duration of smoking. This, however, left the results 
virtually unchanged. In addition, adjustments for di­
etary intake of calories. protein, fat, carbohydrates, fi­
bers, and vitamins and for indicators of oral hygiene 
had little or no impact on these results. 

DISCUSSION 
The possibility of bias due to identification of cases 
and selection of referents is important in any case­
referent study. To avoid such bias in the current study, 
we made efforts to identify all incident cases of head 
and neck cancer that occurred during the study period 
in a population defined by age. gender, and residence. 
This was facilitated by close cooperation with the clini­
cians involved and by the availability of population­
based cancer registries. In addition, the referents were 
selected from continuously updated registers of the 
base population for the purpose of obtaining a repre­
sentative sample ofthe person-time that generated the 
cases. 

The intel'\iews were completed by 90% of the 
cases identified and by 85% of the referents selected. 

Tobacco and Alcohol in SCCHN Etlology/Lewfn et al. 1371 

Thus, even a substantial difference in exposure be­
tween those interviewed and those not inten'iewed 
would only have changed our results modestly. To 
avoid differential misclassification, the interviewers 
were trained to ask the questions in such a way that 
any impact of the disease on the answers would be 
minimized. However, for medical reasons. there were 
differences in the intel'\iews. The cases were mostly 
interviewed at the hospital and the referents were usu­
ally interviewed in their homes. The cases were inter­
viewed about 1 month after diagnosis but had experi­
enced symptoms for some time prior to diagnosis. 
Some cases could have reduced (or increased) their 
tobacco or alcohol consumption due to such symp­
toms. To avoid this source of bias, exposure informa­
tion for cases and referents did not include smoking 
and oral snuff usage during the last year prior to the 
interview. and information was obtained on alcohol 
intake 5 years prior to the intenriew. However, smokers 
who have reduced their smoking tend to underreport 
their past smoking. 13 Thus, if our cases had reduced 
their smoking due to symptoms of disease, smoking 
cases could have underestimated the number of ciga­
rettes they smoked per day in the past. This would 
result in some underestimation of the effect of mean 
intensity of smoking in the current study. Underre­
porting of alcohol intake is another possibility. Pa­
tients with a serious disease (our cases) could be less 
likely to underreport their alcohol intake than healthy 
subjects (our referents). If exposed referents were clas­
sified as unexposed, the effect of alcohol intake would 
be overestimated. If highly exposed referents were 
classified as moderately exposed, the effect of a high 
alcohol intake would also be O\'erestimated, but the 
effect of moderate alcohol intake would be underesti­
mated. 

Tobacco smoking has previously been shown to 
increase the risk of several cancers, including squa­
mous cell carcinoma of the head and neck. We found 
a fourfold increased risk for ever-users of smoking to­
bacco (RR = 4.0, 95% CI = 2.8-5.7) for all sites. This 
was well in accordance with the results of other stud­
ies.14-17 Mean intensity of smoking had little or no 
impact. but the risk increased with the duration of 
smoking. Similarly, Rothman et al. found only a minor 
difference in risk according to mean intensity, whereas 
Brugere et al. found a strong correlation between in­
tensity and risk.' 7

·'R However, whether the intensity 
indicated is the mean intensity or current intensity is 
unclear. In results similar to those of our study, Blot 
et al. found a smaller difference in risk regarding inten­
sity of smoking as compared with duration of the 
habit. Their risk estimates were generaJiy lower than 
ours. 14•18 Bundgaard et al. found that the risk of oral 
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TABLE 4 
Oral Snuff U~ and Relative Risk of Head and Neck Cancer in Swedish Men Ages 40-79 Years 

Oral mull usage No. of cues No. of referents 

'liever used 462 550 
Ever used 1\J 91 
Current users 43 50 
Ex-users 40 41 
Age at start 

<25)TS 39 43 
;,25 )15 44 48 

Duration oi usage 
<30 )TS 52 59 

"'30 yrs 31 32 
Total consill!lption 

<125 kg 5~ 63 
2:[2) kg 26 28 

lmenslty of usage" 
:>50 g/week 45 -~ J, 

>50 g/week 38 34 

'AgE •4j)-54, oS-&1, 65-79 ~n>: and region iStockho.m and the 5outh Sweden healthcare areilJ. 
'Four cafegcries :~JO, J0-19, Zll-43, ":;c!; alcoilol.'darl 

Three :~tegories (ne\'~r .~akers, ei-)molers curreJt srr.obm;'1 
'Total wnsumption divided by duration of usa~e 'g per .. -..k). 

TABLE 5 

Relative risk (95" wnfidence interval) adjusted for 

fle&lpt' Design' + alcohol" and smoking' 

1.0 1.0 
l.l (0.8-1.5) 1.1 (0, 7 -1.5) 
1.0 (0.7-1.61 l.O (0.6- i.61 
1.2 (0.8- 1.9) 12 (0.7-1.9) 

1.1 :o.c-1.7) l.O (0.6-16] 
u :o.7-1.7l Li f~.7-i81 

1.1 '0.8 · U) 1.0 (0.7-16) 
1.1 'G.7 -1.9) 1.1 (0.6-2.0) 

1.1 '0.8-1.7) 1.0 (0.7-1.6) 
u :o.6-L9l 1.1 [0.5-2.0) 

1.0 ,'Q6-1.4) 0.8 (0.5-1.3) 

1.4 10.9-2.31 1.6 (0.9-2.6) 

Oral Snuff Usage and Relative Risk of Head and Neck Cancer in Swedish Men Ages 46-79 Years by Site 

Oral cavity La.rym Esophagus Phar)nx 

Oralsnuff1181p Cues/refmnts RR' Cues/referents RR' Cases/referents RR' (',ues/referents RR' 

i\ever used 1031550 10 1331550 1.0 103:550 !.0 1231550 LO 
Ever used 25191 1A (J.R-24) 24191 o.9 :u.5-15! 19191 1.2 (0.7-22) iS/91 0. 7 i0.4-i.3) 
Current users 10/50 !.0 (0.5-22) 15/50 1.0 '0.5-1.91 }Qj5() l.l 105-2.41 8i50 0.7 (0.3- i.5) 
Ex-users 15/41 1.8 (0.9-li'l 9t41 0.8 ro.4-1.7] 9/41 1.3 [fl.6-3.l! 7/41 08 (0.3-1.9) 

''lelatl'e risk ;R'li 195~ confidence intervals; are adjustet for aj:e !10-:>1. 5i-64 65-7'1 VBi rfSiOn iStockhclm and the S.Juth Swe<!en healtho<re area! 'm~k;ng (ni!Ver smo<ers, ex-smokers. current smoke~>), 
and al<chol intake(< !•), 10-19. 2D-49, ;oj() g alC!lhol!dd~l. 

cancer increased with current daily consumption of 
smoking tobacco. but also with lifetime consump­
tion.15 Tuyns et al .. however, found that the risk in­
creased with mean intensity. 19 For supraglottic cancer 
they found a RR of 2.8 (95% CI = 1.2-6.8) for a mean 
consumption of 1-7 cigarettes per day and a RR of 
24.0 (95% CI = 11.8-48.7) for a mean consumption of 
more than 26 cigarettes per day. We found a tendency 
towards a higher RR for deep inhaling of tobacco 
smoke. This was also reported by Tuyns et al., but 
only for glottic cancer. 19 It is known that the risk of 
developing cancer of the head and neck decreases 
after smoking cessation. Blot et al. and Tuyns et al. 

found no excess risk after 10 years, ;4 '
19 whereas Spitz 

et al. found no excess risk later than 15 years after 
cessation of smoking.?.o We found a gradual decrease 
in risk up to 20 years after smoking cessation in our 
study. Some differences were found in the magnitude 
of the effect for different subsites. This was also in 
accordance with previous results.18

'
19 However, the 

number of cases in each subsite was small, and the 
results should therefore be interpreted with caution. 

Alcohol intake may increase the risk of head and 
neck cancer. according to previous studies.2

-
4

·
21

-
24 

Even though alcohol per se is not mutagenic, possible 
mechanisms for alcohol-related carcinogenesis have 

9 
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TI\BLE 6 
Alcohol intake and Relative Risk of Head and Neck Cancer In Swedish Men Ages 40-79 Years 

Relative risk {95% confidence interval) 
adjusted for 

Alcohol intakt No. of cases No. of referenli Design' 
Deslp'­
smomg' 

< 10 gtday 
10-19 giday 
20-49 giday 
;,50 giday 

165 
117 
171 
72 

363 
156 
101 
21 

'.\g1140-'>l, i5-'io'. !ii- ;9 )TI. and re¢on :Stodho.m and the S<luL~ Sweden healthcare area!. 

'Three categories (""''" smokers. et·smukers, current smokers;. 

TABLE 7 
Smoking, .~\~cobol fntake, and Relatl\'e Risk of Head and Neck Cancer 
In Swedish Men Ages 40-79 Years 

Smoking 

Current smokers 

Ex-smokers 

\e;?r smoked 

Relatil-e risk (95'\ confidence interval) 
~o. of wes/no. ol referents 
Alcohol intake 

;,:20 g/day 10-19 glday <lOg/day 

22.1 {[3.0-37.8) !0.4 (5.9-18.3) 6.3 (17 -!0.51 
l~61~2 84/51 105/101 
5.~ (2.8-10.2) 2.2 (1.2-4.11 2.t {1.4-41) 
34140 261511 561126 
4.2 {1.8-9.7! 1.2 10.5-ll! LO 
13120 7!37 24i136 

Hel&li.e ~art adjusted for age !40-54, 35-t>l. ~s-:s m.l Jlld region iStodholm and the South 
Sweden healthC3lc area:. 

been discussed by Kato and Nomura. 25 In our studv, 
RR = 5.5 (95% CI = 3.1-9.6) for consumption ofmo;e 
than 50 grams per day, compared with less than 10 
grams per day. after adjustment for smolcing. A dose­
dependent increased risk was found for tumors in the 
oral cavity, pharynx, and esophagus. These results 
seemed to be in accordance with other studies.2

·
3

·
26

-l
8 

E\'en though not completely comparable. the magni­
tude of RRs in our study regarding alcohol consump­
rion were similar to those of other studies. We found 
different RRs for different subsites of the head and 
neck. This is also known from others. No significant 
increased risk was found for tumors in the larynx, even 
at the highest dose leveL suggesting a local effect of 
alcohol on the mucosa of the upper digestive tract. 
In this study, supraglottic cancer was not analyzed 
separately. as the patients in Sweden with supraglottic 
cancer represent only about 20% of all patients with 
laryngeal cancer. Others have found an increased risk 

1.0 
1.6 (1.2-2.11 
3.8(2.8-5.2) 
6.4 (4.9-14.3; 

1.0 
1.3 (1.0-l.3) 
2.7 (1.9-3.8! 
5.5 {3. ~ -9.!)) 

for supraglottic tumors of the larynx from alcohol con­
sumption.~29 Modest consumption of alcohol only had 
a minor impact on the risk of head and neck cancer. 
Franchesi et al. got the same result in their study. 2 

Hedberg et al. found a significant increase oflaryngeal 
carcinoma among alcoholics as measured by the 
Michigan alcoholism screening test, even after adjust­
ment for cigarette smolcing.29 We did not classify our 
patients as alcoholics or nonalcoholics. 

Notable is the almost multiplicative effect of com­
bined high exposure to both tobacco smoking and al­
cohol, \\lith an RR of 22.1 {95% CI = 12.9-37.8). This 
result has also been found by others.3

•
14

·t 3,3°.31 Maier et 
al .. for example, found that heavy smoking and drink­
ing together increased the risk 146 times, and Bunde­
gaard et al. found a multiplicative effect (with RR = 

80) for more than 20 grams tobacco smoked and more 
than 5 drinks per day. 3

·
15 The mechanism behind the 

pathogenesis is largely unknown. However, there is 
circumstantial evidence for a genetic link to DNA re­
pair. An increase in numeric and structural chromo­
somal rearrangements in the normal mucosa of smok­
ers compared with nonsmokers has been recorded.32 

A defect in DNA repair might explain the impact of 
alcohol on cancer induced by tobacco smoking. On 
the molecular level, it has been shown that the fre­
quency of p53 mutations among patients with squa­
mous cell carcinoma of the head and neck are higher 
in smokers than in nonsmokers and even higher in 
smokers who also drink alcohol.33 The magnitude of 
the RR associated \ovith tobacco smolcing and alcohol 
consumption varies among different studies. This may 
partly be due to differences in the consumption pat­
terns in different parts of the world. We did not investi­
gate the impact of different kinds of smoking tobacco, 
as the vast majority of smokers in Sweden smoke 
blond tobacco (dark tobacco is used by less than 1% 
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of the smoking population). We also did not categorize 
exposure according to different types of alcoholic bev­
erages, as there is as yet no convincing evidence that 
nonethanolic ingredients in alcoholic beverages are 
of any importance in the etiology of head and neck 
cancer.24 

Of special interest to the Nordic countries is 
"Swedish" oral snuff. It is a moist, nonfermented to­
bacco, mainly produced from dark Virginia tobacco 
mixed with Kentucky tobacco. It is a special Scandina­
vian product used mainly in Sweden and to a lesser 
extent in the other Nordic countries. Outside this geo­
graphic area this snuff is virtually not used at all. It is 
sometimes said that 15% of all males in Sweden use 
or have used Swedish oral snuff. In our material, 14% 
of the referents and 15% of the cases had used or were 
current users of Swedish oral snuff. The consumption 
is highest among males and the habit is most common 
in the North of Sweden. This geographic area is a low 
incidence area for head and neck cancers. In the areas 
with the highest incidence of cancer of the head and 
neck (the urban areas of Stockholm, Gothenburg, and 
Malmo), the consumption of oral snuff is lower. In 
comparison with countries where oral snuff is seldom 
used, Sweden has a much lower incidence of head and 
neck cancer, especially cancer of the buccal mucosa 
and gingiva. 1 Within the European Union, a discussion 
is taking place over the role of oral snuff in the etiology 
of cancer 1t.>i.th special concern for cancer of the head 
and neck. The concern is especially important. as this 
type of oral snuff is believed to be widely used among 
male teenagers and it is often being regarded as an 
alternative to cigarette smoking. Oral snuff contains 
N-nitrosamines with carcinogenic potential. Reports 
from the U.S. have indicated an increased risk of oral 
c_ancer associated with the use of oral snuff,"·7 and 
the International Agency of Research on Cancer has 
concluded that nonsmoking tobacco is hazardous.34 

The prohibition of oral snuff by the European Union 
member nations has been urged. Sweden has so far 
been an exception to this prohibition. In our study, 
relative risks v.-ere usually close to RR = 1. Age at start, 
total number of years of use, and total amount used 
in a lifetime had little or no impact on RR. A high 
intensity of usage (>50 grams/week) was associated 
with moderately, but not significantly, elevated risks: 
RR = 1.7 (95% Cl = 0.8-3.9) for cancer of the oral 
cavity and RR = 1.9 (95% Cl = 0.8-3.9) for cancer of 
the esophagus. The snuff is known to produce ulcer­
ation at the place of application on the gum under the 
upper lip. Also, white lesions often appear at the place 
of application. There is no clinical evidence that these 
lesions transform into malignancies, and the mucous 
tissue normalizes after cessation of snuff dipping.8 On 

the contrary, as mentioned before, cancers of the gin­
giva or buccal mucosa are very rare. v.ith only 14 cases 
a year on average in the Stockholm area (1990-1993). 
Of these, none were located inside the upper lip. The 
difference in results between the studies by Winn et 
al. and ours might be related to differences in study 
techniques. 6 · 

7 The studies by Winn et al. involved refer­
ents selected from among patients admitted to hospi­
tal for reasons other than cancer. These patients do 
not necessarily represent the true use of oral snuff in 
the study base. Also. no consideration of chronic iron 
deficiency anemia was taken. although it is known that 
chronic anemia among women can produce squa­
mous cell carcinoma of the upper gastrointestinal 
tract. The fact that different types of oral snuff contain 
different amounts of carcinogenic agents. due to both 
the ingredients used and the production process,34 is 
also a plausible explanation for the different results. 
It is noteworthy that the RR (47.5) for the use of oral 
snuff found by Wmn et al. was based on small numbers 
of individuals. Before forming public health recom­
mendations or regulations, the RR for squamous cell 
carcinoma of the head and neck associated \'Vith Swed­
ish oral snuff compared \'Vith tobacco smoking, as well 
as the possibility of other yet unknown health risks, 
has to be considered. 

In conclusion, we confirm others' findings of a 
dose-dependent excess risk of cancer of the head and 
neck from tobacco smoking and alcohol consumption 
among Swedish males. Moderate alcohol intake had 
little or no effect among nonsmokers. No significantly 
increased RR was found for the use of Swedish oral 
snuff. 
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