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Risk factors for cancer of the oral cavity and 
oro-pharynx in Cuba 

L Fernandez Garrote 1, R Herrero 2,3, RM Ortiz Reyes 1, S Vaccarella 4, J Lence Anta 1, L Ferbeye 1, N Muñoz 2 and 
S Franceschi 2

1Instituto de Oncologia y Radiobiologia, Calle 29 y E Vedado, La Habana 10400, Cuba; 2International Agency for Research on Cancer, 150, 
Cours Albert Thomas, F-69372 Lyon cédex 08, France; 3Now at Costa Rica Cancer Institute, San José, Costa Rica; 4Servizio di Epidemiologia e biostatistica,
IRCSS Centro di Riferimento Oncologico di Aviano, Via Pedemontana occidentale 12, I-33081 Aviano (PN), Italy 

Summary In terms of worldwide levels, Cuba has an intermediate incidence of cancer of the oral cavity and oro-pharynx. We studied 200
cases of cancer of the oral cavity and pharynx, of whom 57 women (median age = 64) and 200 hospital controls, frequency matched with
cases by age and sex, in relation to smoking and drinking history, intake of 25 foods or food groups, indicators of oral hygiene and sexual
activity, and history of sexually transmitted diseases. Odds ratios (OR) and 95% confidence intervals (CI) were obtained from unconditional
multiple logistic regressions and adjusted for age, sex, area of residence, education, and smoking and drinking habits. In the multivariate
model, high educational level and white-collar occupation, but not white race, were associated with halving of oral cancer risk. Smoking ≥30
cigarettes per day showed an OR of 20.8 (95% CI: 8.9–48.3), similar to smoking ≥4 cigars daily (OR = 20.5). Drinking ≥ 70 alcoholic drinks
per week showed an OR of 5.7 (95% CI: 1.8–18.5). Hard liquors were by far the largest source of alcohol. Increased risk was associated with
the highest tertile of intake for maize (OR = 1.9), meat (OR = 2.2) and ham and salami (OR = 2.0), whereas high fruit intake was associated
with significantly decreased risk (OR = 0.4). Among indicators of dental care, number of missing teeth and poor general oral condition at oral
inspection showed ORs of 2.7 and 2.6, respectively. Number of sexual partners, marriages or contacts with prostitutes, practice of oral sex
and history of various sexually transmitted diseases, including genital warts, were not associated with oral cancer risk. 82% of oral cancer
cases in Cuba were attributable to tobacco smoking, 19% to smoking cigars or pipe only. The fractions attributable to alcohol drinking (7%)
and low fruit intake (11%) were more modest. Thus, decreases in cigarette and cigar smoking are at present the key to oral cancer prevention
in Cuba. © 2001 Cancer Research Campaign http://www.bjcancer.com
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Incidence rates for cancer of the oral cavity and oro-phar
(WHO, 1997) in Cuba, standardized to the world standard pop
tion, were in 1986 7.2 and 2.9 per 100 000 in males and fem
respectively (Parkin et al, 1992). The Cuban population, there
shows rates which are similar to those in whites in the Un
States, but approximately 50% lower than in high-risk area
Latin America (e.g., Puerto Rico, Brazil, etc.) (Franceschi et
2000). Oral cancer has been stable in both sexes between 198
1998 (Fernandez Garrote, personal communication), as in 
North and South American countries, but at variance with 
upward trends observed in several areas of Europe in the 
period (Franceschi et al, 2000). 

Over 80% of oral cancers in the United States (Blot et al, 19
and in Europe (Negri et al, 1993) are attributable to toba
smoking and heavy alcohol consumption, with low intake of fr
fruit and vegetables playing a smaller role. Little is known on 
relative importance of various risk factors on oral cancer aetiol
in Cuba though certain features of the Cuban population, inclu
heavy cigarette and cigar smoking (Corrao et al, 2000) and re
dietary deficiencies offer special research opportunities. 

We herein report on the findings of the first case–control st
on cancer of the oral cavity and oro-pharynx in Cuba where
ajor
g or
 age
were
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addition to smoking, alcohol drinking, and dietary habits, 
potential contribution of oral hygiene, dentition, sexual habits 
sexually transmitted diseases has been examined. 

MATERIALS AND METHODS 

The present Cuban case–control study was part of an interna
study of oral cancer and HPV carried out in Italy (Talamini et
2000), Spain, Northern Ireland, Poland, Canada, India, Sudan
Australia, and coordinated by the International Agency 
Research on Cancer (Herrero et al, 2000). 

Between April 1996 and July 1999 first incident cases of can
of the oral cavity and oro-pharynx, prior to any cancer treatm
were identified in the Instituto Nacional de Oncologia 
Radiobiologia (INOR) of Cuba in the City of Havana. Of 2
potential cases, one refused and 26 were too sick to be 
viewed. A total of 200 cases (median age = 64; range 28
years), including 57 women, were enrolled. In 153 of these, ca
involved the mouth only, in 19 the oro-pharynx only, and in 
both sites. The distribution by stage was as follows: stage 1: 1
stage 2: 19%; stage 3: 19% and stage 4: 44%. All cases had
interview and oral examination before any cancer treatment. 

Eligible controls had been admitted to INOR and 3 other m
hospitals in Havana City for diseases unrelated to smokin
drinking habits. They were frequency-matched with cases by
and gender. Out of 253 identified subjects, 48 refused and 5 



Oral and oro-pharyngeal cancer risk in Cuba 47

e
2

 

n

r
p

o

r

t

v

er
 by
ich
asis
ere
he

als
ion
er,

ional
les
od
rchy
ing
risk
ies
sk
ital-

r in
 of
too sick to be interviewed. Controls were therefore 200 subj
(median age = 62; range 25–88 years), including 64 women. 
had been admitted for acute surgical diseases; 18% for traum
orthopaedic conditions; 8% for acute medical conditions; 8%
skin diseases; 7% for neoplastic diseases; 11% for eye dise
and 17% for other miscellaneous diseases. Cases and co
were interviewed during their hospital stay by one trained den
(MRO). Questions included smoking status (never, ex- or cur
smokers), daily number of cigarettes/cigars and grams of 
tobacco, age at starting and duration of the habit. One pipefu
regular pipe tobacco corresponded to one cigar. 

The frequency of consumption of the commonest alcoh
beverages was investigated. Taking into account the diffe
ethanol concentration, one drink corresponded to approxima
40 ml of hard liquor, 330 ml of beer, and 125 ml of wine cor
sponding to 12–13 g of ethanol. Never smokers and never drin
were individuals who had abstained from any alcoholic bever
lifelong. Ex-drinkers and ex-smokers had abstained from any 
of drinking or smoking for at least 12 months. 

The questionnaire included information on socio-demograp
characteristics, prior occurrence of sexually transmitted and o
infections, cancer family history, and a dietary questionnaire
the early 1990s, substantial changes in eating and drinking h
of the Cuban population were caused by reduction in the a
ability of meat, dairy products, fruit and vegetables. We attemp
© 2001 Cancer Research Campaign

Table 1 Distribution of 200 cases of the oral cavity and oro
(OR) and 95% confidence intervals (CI) by selected socio-de

Cases (n) Controls ( n)

Age (years) 
<55 40 64
55–64 56 49
65–74 66 56
≥75 38 31

Gender 
Males 143 136
Females 57 64

Ethnic group 
White 161 135
Black 22 29
Mulatto 17 35

Education (years) 
≥9 65 113
6–8 66 44
<6 69 43
χ2

1 for trend

Spouse’s education (years) 
≥9 61 118
6–8 61 39
<6 78 43
χ2

1 for trend

Number of siblings 
<4 57 62
4–7 76 76
≥8 67 62
χ2

1 for trend

Occupation 
White collar 51 85
Blue collar 68 57
Farmers 37 19
Housewives and other 35 30

aSome strata do not add up to the total because of missing v
equations, including terms for gender, age, area of residenc
category. 
cts
4%
a or
for
ases;
trols
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ent
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to elicit from patients details of their life-time dietary habits, rath
than recent diet. Indicators of oral hygiene were self-reported
means of 9 specific questions. The number of missing teeth wh
had not been replaced and the general oral condition, on the b
of presence of tartar, decayed teeth, and mucosal irritation, w
evaluated by the interviewing dentist through inspection of t
mouth. The interviewer was aware of case/control status. 

Odds ratios (ORs) and corresponding 95% confidence interv
(CIs) were computed using unconditional multiple logistic regress
models. All models included terms for age quinquennium, gend
area of residence (Havana City and surrounding areas) educat
years, and smoking and drinking habits, in addition to other variab
as specified. Approximate intake tertiles were computed for fo
groups. Foods were also analysed as 4 major groups, i.e., sta
foods (including cereal dishes and pulses); animal foods (includ
meats, fish, and cheese); all vegetables; and all fruit. Attributable 
fractions were computed according to a method which impl
knowledge of the risk estimates and of the joint distribution of ri
factors among cases only, and is therefore applicable to hosp
based case–control studies (Mezzetti et al, 1996). 

RESULTS 

Cases of oral cancer and controls were by study design simila
respect to age and gender (Table 1). After allowance for area
British Journal of Cancer (2001) 85(1), 46–54

pharynx and 200 controls and corresponding odds ratios
mographic variables. aCuba, 1996–1999 

ORb (95% CI) 

– 
– 
– 
– 

– 
– 

1c

0.69 (0.34–1.39) 
0.42 (0.20–0.87) 

1c

2.10 (1.17–3.76) 
2.05 (1.09–3.87) 

5.52; P = 0.02 

1c

1.95 (1.05–3.62) 
2.52 (1.37–4.64) 

8.89; P < 0.01 

1c

0.91 (0.52–1.61) 
0.79 (0.43–1.44) 

0.62; P = 0.43 

1c

1.73 (0.97–3.09) 
2.22 (0.97–5.10) 
1.94 (0.87–4.33) 

alues. bEstimates from unconditional logistic regression
e, education, smoking and drinking habits. cReference
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CI:
lami
hy
high
residence, education, and smoking and drinking habits, bla
(OR = 0.7) and mulattos (OR = 0.4) showed a somewhat lo
oral cancer risk than whites. Individuals who reported fewer tha
years of education showed an OR of 2.1 (95% CI: 1.1–
compared to those who reported 9 years or more. Spouse’s e
tion also seemed influential, whereas number of siblings, a
proxy of general living in childhood, was unrelated to oral can
risk. Among major occupational groups, blue collar work
(OR = 1.7) and farmers (OR = 2.2) showed increases of borde
significance in cancer risk compared to white collar workers. 

Heavy smoking was very common among cases, with 3
reporting smoking 30 cigarettes or more per day (Table 2). The
for smoking 30 cigarettes per day or more, compared to n
smokers, was 20.8 (95% CI: 8.9–48.3) among current smok
Former smokers showed an OR of 6.3 (95% CI: 3.0–13.4). 9%
cases and 5% of controls smoked cigars, but not cigarettes; a
these, 6 of cases and 1 of controls smoked pipe, in additio
cigars, one control used pipe only. Smoking of cigars or pipe o
was associated with an OR of 4.3 for 3 or fewer and 20.5 fo
cigars or equivalents per day or more. Long-duration smoking
early starting smoking were associated with especially increa
risks (Table 2). Smoking cessation was followed by a signific
risk reduction only 10 years or more after quitting (OR compare
persistent smokers = 0.4; 95% CI: 0.2–0.9). ORs in former smo
were not modified by adjustment for intensity and duration
smoking. The vast majority of smokers in Cuba had smoked 
black tobacco (85% of cases and 80% of control subjects) and 
rettes without a filter (94% of cases and 88% of control subject
British Journal of Cancer (2001) 85(1), 46–54

Table 2 Odds ratios (OR) and corresponding 95% confidence intervals
200 cases and 200 controlsa. Cuba, 1996–1999 

Cases (n) Controls ( n)

Smoking habit 
Never smokers 16 81
Former smokers 42 39
Current smokers 

<20 cigarettes/day 25 25 
20–29 cigarettes/day 36 26 
≥ 30 cigarettes/dayd 63 18

χ2
1 for trend

< 4 cigars or equiv./day 6 7 
≥ 4 cigars or equiv./day 11 3e

χ2
1 for trend

Age started smoking (yrs) 
≥17 45 29
14–16 42 23
<14 54 27
χ2

1 for trend

Duration of smoking (yrs) 
<38 26 29
38–50 53 23
≥51 62 27
χ2

1 for trend

Years since quit smoking 
Current smoker 142 80
<10 28 14
≥10 11 25
χ2

1 for trend

aSome strata do not add up to the total because of missing values. bEstim
for gender, age, area of residence, education and smoking and drinking 
smoked any number of cigarettes and cigars. eIt includes 1 who smoked 
ks
er
 6
9)
uca-
 a
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s
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%
R
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rs.
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Approximately half of the study population did not repo
drinking alcoholic beverages, and only 21% of cases and 10%
controls drank 21 or more drinks per week (ORs for 21–69 = 2
and ≥ 70 drinks/week = 5.7; Table 3). Among current drinker
duration of the habit and age at starting were not associated si
icantly with risk. Among former drinkers, the OR declined stead
after stopping and it was 0.3 (95% Cl: 0.1–0.8) 10 or more ye
after drinking cessation. Hard liquors were consumed in lar
amounts than beer or wine and they were associated with an O
5.1 for 70 or more drinks per week, after allowance for the inta
of beer and wine. At equal intake levels, the effect of the 3 ma
types of alcoholic beverages considered did not differ apprecia
(Table 3). 

Table 4 shows the combined effect of smoking and drinking
oral cancer risk. Drinking among non-smokers or former smok
seemed unrelated to oral cancer risk. At the highest levels of 
exposures (i.e., ≥ 30 cigarettes per day and ≥ 21 drinks per week)
the OR was 111 (95% CI: 22.7–543.7), which is compatible w
a multiplicative or supra-multiplicative effect of the 2 habit
Drinking cessation did not seem to confer any benefit if smok
was continued (OR = 33.6 among former drinkers who smo
≥ 30 cigarettes/day). 

Oral cancer risk by intake tertile of 25 foods or food groups
shown in Table 5: significant direct associations emerged 
maize dishes (OR in the highest vs lowest tertile = 1.9; 95% 
1.0–3.8), meat (OR = 2.2; 95% CI: 1.2–3.9) and ham and sa
(OR = 2.0; 95% CI: 1.1–3.7). High intake tertile of most starc
foods and animal foods showed ORs above 1 whereas a 
© 2001 Cancer Research Campaign

 (CI) for cancer of the oral cavity and oro-pharynx by smoking habits:

ORb (95% CI) 

1c

6.31 (2.97–13.43) 

6.31 (2.75–14.46) 
9.63 (4.28–21.64) 
20.77 (8.93–48.30) 
45.91; 
P < 0.001 
4.31 (1.13–16.38) 

20.45 (4.67–89.65) 
8.23 

P < 0.01 

1c

3.24 (1.69–6.20) 
2.76 (1.55–4.89) 

0.16; P = 0.70 

1c

3.78 (2.05–6.99) 
3.39 (1.82–6.32) 

0.53; P = 0.47 

1c

2.32 (1.11–4.81) 
0.37 (0.16–0.85) 

9.80; P < 0.01 

ates from unconditional logistic regression equations including terms
habits cReference category. dIt includes 25 cigar smokers who also
pipe only. 
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Table 3 Odds ratios (OR) and corresponding 95% confidence interval (CI) for cancer of the oral cavity and oro-pharynx by drinking habit: 200 cases and 200
controls.a Cuba, 1996–1999 

Cases (n) Controls ( n) ORc (95% CI) ORe (95% CI) 

Drinking habit 
Abstainers 83 106 1d

Former drinkers 36 34 1.04 (0.52–2.06) 
Current drinkers 

(drinks/wk)b

<7 15 21 1.09 (0.46–2.57) 
7–20 25 19 1.60 (0.70–3.67) 
21–69 21 14 2.20 (0.89–5.45) 
≥70 20 6 5.73 (1.77–18.52) 

χ2
1 for trend 8.75; P < 0.01 

Age at start drinking (yrs) 
≥21 20 9 1d

17–20 28 28 0.86 (0.43–1.71) 
<17 33 23 0.42 (0.16–1.08) 
χ2

1 for trend 1.30; P = 0.26 

Duration of drinking (yrs) 
<33 20 22 1d

33–44 31 21 1.98 (0.93–4.22) 
≥45 30 17 1.81 (0.85–3.87) 
χ2

1 for trend 0.56; P = 0.46 

Years since quit drinking 
Current 81 60 1d

<10 21 18 0.74 (0.31–1.80) 
≥10 14 16 0.28 (0.10–0.80) 
χ2

1 for trend 5.00; P = 0.03 

Hard liquor (drinks/wk)b

0 86 109 1d 1d

1–7 19 17 1.64 (0.72–3.75) 1.25 (0.47–3.33) 
8–20 25 26 1.26 (0.60–2.63) 0.98 (0.40–2.40) 
21–69 15 4 5.23 (1.47–18.62) 4.18 (1.05–16.54) 
≥70 15 3 6.36 (1.59–25.53) 5.14 (1.13–23.34) 
χ2

1 for trend 9.01; P < 0.01 4.58; P < 0.05 

Beer (drinks/wk)b

0 98 120 1d 1d

<7 36 29 1.66 (0.86–3.20) 1.54 (0.61–3.88) 
≥7 29 17 2.26 (1.05–4.88) 1.52 (0.51–4.55) 
χ2

1 for trend 4.31; P < 0.05 0.85; P = 0.36 

Wine (drinks/wk)b

0 129 141 1d 1d

<2 26 19 1.55 (0.74–3.26) 0.96 (0.38–2.44) 
≥2 9 6 1.35 (0.40–4.55) 0.75 (0.18–3.19) 
χ2

1 for trend 0.57; P = 0.46 0.15; P = 0.70 

aSome strata do not add up to the total because of missing value. bOne drink corresponds to approximately 125 ml of wine, 330 ml of beer, and 40 ml of liquor
(i.e., 12–13 g of ethanol). cEstimates from unconditional logistic regression equations, including terms for gender, age, area of residence, education and
smoking and drinking habits. dReference category. eAs in footnote cplus all listed beverages. 

Table 4 Odds ratios (OR) and corresponding 95% confidence intervals (CI)a,b of oral cavity and oropharynx cancer according to various combinations of
smoking and drinking habits: 200 cases and 200 controls. Cuba, 1996–1999 

Alcohol intake (drinks/week) 

Smoking habit 0 <21 21+ Ex drinkers d

Never smokers 14/58 1/11 0/3 1/9 
OR 1c 0.53 1c

(95% CI) (0.06–4.73) 

Current smokers (N/day)
1–29 35/27 17/18 15/7 11/9 
OR 6.64 10.98 26.72 13.13 
(95% CI) (2.80–15.73) (3.68–32.79) (7.15–99.94) (0.61–281.57) 
≥30 15/5 15/3 21/3 12/7 
OR 10.49 42.31 111.16 33.63 
(95% CI) (2.88–38.15) (8.43–212.32) (22.73–543.73) (1.55–728.88) 

Former smokerse 19/16 7/8 4/6 12/9 
OR 1c 0.89 0.70 7.74f

(95% CI) (0.23–3.48) (0.14–3.59) (1.42–42.29) 

aSome strata do not add up to the total because of missing value. bEstimates from unconditional logistic regression equations, including terms for gender age,
area of residence and education. cReference category. dAlcohol-adjusted. eSmoking-adjusted. fAs compared to never smoking never drinkers. 
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Table 5 Odds ratios (OR) and corresponding 95% confidence intervals (CI) for cancer of the oral cavity and oro-pharynx according to approximate
intake tertile of 25 foods or foodgroupsa: 200 cases and 200 controls. Cuba, 1996–1999 

Approximate intake tertile 

OR (95% CI)b χχ2
1 for trend 

Servings/week II III (highest) 

Food 
Milk (<1; 1–6; ≥7) 0.72(0.33–1.61) 0.72(0.39–1.33) 0.95; P = 0.33 
Yoghurt (0; <2; ≥2) 0.74(0.42–1.32) 1.16(0.65–2.08) 0.26; P = 0.61 
Bread (<7; 7; ≥8) 0.94(0.49–1.81) 2.67(0.55–12.99) 0.22; P = 0.64 
Pasta or rice (<7; 7; ≥8) 0.83(0.33–2.08) 1.43(0.36–5.70) 0.14; P = 0.71 
Maize dishes (0; <2; ≥2) 1.00(0.53–1.91) 1.94(1.00–3.79) 5.39; P < 0.05 
Meat (<3; 3–5; ≥6) 1.11(0.62–1.98) 2.18(1.21–3.91) 6.78; P < 0.01 
Fish (<2; 2–3; ≥4) 0.77(0.44–1.34) 1.49(0.82–2.73) 1.41; P = 0.23 
Ham and salami (0; <2; ≥2) 0.94(0.51–1.72) 2.03(1.11–3.74) 6.23; P < 0.02 
Eggs (<3; 3–5; ≥6) 1.55(0.87–2.75) 1.64(0.91–2.98) 2.55; P = 0.11 
Cheese (<1; 1–3; ≥4) 1.07(0.62–1.83) 1.85(1.01–3.38) 3.49; P = 0.06 
Potatoes (<3; 3–4; ≥5) 0.88(0.49–1.58) 0.95(0.54–1.67) 0.03; P = 0.87 
Raw green vegetables (<2; 2–5; ≥6) 1.12(0.63–2.02) 0.89(0.50–1.59) 0.21; P = 0.65 
Cruciferae (0; <4; ≥4) 1.70(0.99–2.93) 1.11(0.62–2.01) 0.37; P = 0.54 
Carrots (0; <3; ≥3) 0.61(0.34–1.11) 0.86(0.49–1.52) 0.48; P = 0.49 
Tomatoes (<4; 4–6; ≥7) 0.71(0.37–1.35) 0.63(0.36–1.12) 2.27; P = 0.13 
Pulses (<4; 4–6; ≥7) 0.96(0.46–1.99) 1.49(0.81–2.72) 2.14; P = 0.14 
Fruit juices (<2; 2–4; 4) 0.71(0.41–1.24) 0.77(0.42–1.40) 0.79; P = 0.37 
Apples or pears (0; ≥1) 1.49(0.53–4.18) 
Citrus fruit (<2; 2–4; ≥5) 0.85(0.47–1.55) 0.78(0.42–1.45) 0.59; P = 0.44 
Bananas (<3; 3–5; ≥6) 0.64(0.37–1.10) 0.62(0.34–1.13) 2.65 P = 0.10 
Cakes and desserts (<1; 1–4; ≥5) 0.72(0.40–1.29) 1.00(0.56–1.77) 0.00; P = 0.99 

Major food groupsc

Starchy foods (<16, 16–19, > 19) 0.77(0.42–1.42) 1.91(0.90–4.05) 2.50; P = 0.11 
Animal foods (<9, 9–15, > 15) 1.04(0.56–1.93) 2.00(0.96–4.18) 3.12; P = 0.08 
Vegetables (<12, 12–19, >19) 0.67(0.36–1.23) 0.78(0.40–1.51) 0.48; P = 0.49 
Fruits (<7, 7–13, >13) 0.71(0.39–1.29) 0.43(0.21–0.89) 5.05; P < 0.05 

aReference category was at the lowest tertile. bEstimates from unconditional logistic regression equations, including terms for gender, age, area of
residence, education, smoking and drinking habits. cAdjusted as in footnote 2, plus all 4 major food groups. 
intake of most vegetables and fruits generally showed ORs b
1. In order to evaluate the dietary pattern, 4 major food gro
were considered jointly. After allowance for the other 3 major f
groups, high intake of fruit was associated with an OR of 0.4 (9
CI: 0.2–0.9) (Table 5). 

Cases reported that they brushed their teeth less often, bu
gum bleeding more frequently than controls. However, a
allowing for smoking and drinking habits, differences were 
significant (Table 6). Use of mouth wash twice per week or m
was associated with a significant OR of 0.3. 67% of cases and
of controls reported wearing a removable denture. Neither eve
long-duration (≥ 10 years) use of a denture or dental check-
had a clear influence on oral cancer risk. At visual inspectio
the mouth, the number of missing teeth was significantly hig
among oral cancer cases compared to control subjects (O
≥ 16 missing teeth = 2.7; 95% CI: 1.2–6.1). After allowan
for education, smoking and drinking habits, poor general 
condition was 2.6-fold (95% CI: 1.2–5.2) more frequent am
cases than control subjects (Table 6). 

Cases and controls reported with similar frequency a his
of warts at various body sites (Table 7). A history of genital w
(1 case and 2 controls), herpetic lesions, candidiasis or gonor
was non-significantly less frequent among oral cancer cases
control subjects. No cases, but 8 controls reported a histo
syphilis. A downward trend in risk was found according to num
of lifetime sexual partners (OR for ≥ 11 vs ≤ 1 partner = 0.5), of
marriages (OR for ≥ 3 vs ≤ 1 = 0.6), and of sexual partners wh
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were prostitutes (OR = ≥ 6 prostitutes vs 0 = 0.5, men only, P <
0.05). Age at first marriage, and occasional (OR = 0.6) or frequ
(OR = 0.8) practice of oral sex did not seem to affect oral can
risk (Table 7). No cases and 2 control subjects reported ho
sexual intercourse. 

All variables were re-examined separately in men and wom
for cancers of the oral cavity and oro-pharynx, yielding similar r
patterns. 

DISCUSSION 

Tobacco smoking is by far the predominant cause of oral canc
Cuba. In the present study, the risk percentage attributabl
smoking alone was 82% (95% Cl: 72–91%). The percentage 
higher in men (85%) than women (72%). Alcohol drinking a
low fruit intake accounted for 7% and 11% respectively of o
cancer, but confidence intervals of the attributable percenta
were broad (–20 and 34; and –4 and 25, respectively). The rel
rarity of cancer of the oro-pharynx (10% of the present case se
is in agreement with the modest importance of alcohol intake
Cuba, since in populations where the risk fraction attributable
alcohol intake is high (e.g., Northern France or Northern Ita
IARC, 1988) cancer of the pharynx is approximately as frequen
oral cancer (Franceschi et al, 2000). 

The impact of tobacco smoking can be appreciated be
considering that, despite the high proportion of heavy smokers
found in the 1990s, tobacco consumption in Cuba had decl
© 2001 Cancer Research Campaign
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Table 6 Odds ratios (OR) and corresponding 95% confidence intervals (CI) for cancer of the oral cavity and oro-pharynx according to indicators of
oral hygiene and dentition: 200 cases and 200 controlsa. Cuba, 1996–1999 

Cases (n) Controls ( n) ORb (95% CI) 

Self-reported: 
Tooth brushing (times/day) 

≥2 105 143 1c

1 25 15 1.17 (0.52–2.66) 
<1 21 13 1.94 (0.83–4.50) 
χ2

1 for trend 2.26; P = 0.13 

Gum bleeding 
Never 109 101 1c

Sometimes 31 62 0.49 (0.27–0.89) 
Always/almost always 10 8 2.03 (0.66–6.25) 
χ2

1 for trend 0.22; P = 0.64 

Mouthwash use (times/week) 
Never 152 128 1c

1–2 28 38 0.69 (0.36–1.32) 
≥3 12 34 0.26 (0.12–0.59) 
χ2

1 for trend 10.31; P = 0.001 

Years with dentures 
Never 66 75 1c

<10 years 20 26 0.62 (0.28–1.35) 
≥ 10 years 114 99 1.09 (0.64–1.86) 
χ2

1 for trend 0.16; P = 0.69 

Dental check-ups 
Never 97 74 1c

≥ once every 5 years 49 34 1.61 (0.83–3.07) 
< once every 5 years 52 92 0.71 (0.64–1.86) 
χ2

1 for trend 1.40; P = 0.24 

Interviewer-reported: 

Missing teeth 
≤5 14 39 1c

6–15 38 58 1.82 (0.76–4.35) 
≥16 148 103 2.74 (1.23–6.12) 
χ2

1 for trend 6.68; P = 0.01 

General oral condition 
Good 27 49 1c

Average 89 97 1.82 (0.94–3.53) 
Poor 82 49 2.55 (1.24–5.24) 
χ2

1 for trend 6.21; P < 0.02 

aSome strata do not add up to the total because of missing values. bEstimates from unconditional logistic regression equations, including terms for
gender, age, area of residence, education, smoking and drinking habits. cReference category. 
substantially since 1970 (Corrao et al, 2000) when it was the t
highest worldwide after Cyprus and Greece (IARC, 1986). O
for different levels of cigarette smoking were comparable w
those reported from studies in Europe (Franceschi et al, 19
North America (Blot et al, 1999) and Latin America (Franco et
1989; De Stefani et al, 1999; Hayes et al, 1999). The vast maj
of smokers in Cuba had used black tobacco and unfiltered c
rettes exclusively, hence less marked increases in risk am
smokers of blonde tobacco or filtered cigarettes are difficul
evaluate (Boffetta, 1993). A few heavy smokers of cigars or p
only were found and their risk level approximately correspon
to smoking 30 cigarettes per day or more. 19% of oral can
were attributable in Cuba to cigars or pipe. Smoking cigars o
was associated with an OR for oral cancer of 7.9 in the Un
States (Shanks and Burns, 1998) and 9.0 in Italy and Switzer
(La Vecchia et al, 1998) (i.e., a risk intermediate between he
and very heavy cigarette smokers). A decline in risk manifes
itself in our present investigation only 10 years or more a
smoking cessation, i.e., later than was found in a few larger stu
on cancer of the oral cavity and pharynx (Blot et al, 19
© 2001 Cancer Research Campaign
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La Vecchia et al, 1999a; Schlecht et al, 1999). A transient 
increase 1 to 9 years after stopping was also found i
case–control study on oral cancer in Puerto Rico and suggest
a few cases may have quitted smoking for early cancer sympt
or signs. 

In respect to alcohol drinking, the ORs were in agreement w
findings from previous European (Franceschi et al, 1999) 
North (Blot et al, 1988) and Latin American (Franco et al, 19
Hayes et al, 1999) studies, even though the dose–response 
was markedly J-shaped. An OR above 100 emerged for the co
nation of the highest levels of smoking and drinking in the Cub
population. More than 70% of alcohol intake was derived fr
hard liquors, for which a 6-fold risk increase was found amo
heavy drinkers. For beer and, especially, wine, intakes were
average low-to-moderate and they corresponded to modest 
significant risk elevations. After mutual adjustment for the inta
of the 3 major types of alcoholic beverages, however, ORs at 
consumption level did not differ. This provides further eviden
that it is ethanol, the main component of alcoholic beverages,
determines the risk of cancer and that the most freque
British Journal of Cancer (2001) 85(1), 46–54
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Table 7 Odds ratios (OR) and corresponding 95% confidence intervals (CI) for cancer of the oral cavity and oro-pharynx according to
selected infectious diseases and sexual habits: 200 cases and 200 controlsa. Cuba, 1996–1999 

No. Cases No. Controls OR b (95% CI) 

Wartsd

Never 122 102 1d

Hands and feet 16 17 1.04 (0.43–2.50) 
Other sites 70 89 0.72 (0.44–1.18) 

Herpetic lesionsc

Never 186 158 1d

Lip 1 7 0.36 (0.17–0.75) 
Genitals and others 13 36 

Candidiasisc

Never 152 136 1d

Mouth 1 2 0.78 (0.46–1.31) 
Other sites 48 64 

Gonorrhoea 
Never 180 175 1d

Ever 20 25 0.79 (0.38–1.66) 

Lifetime no of sexual partners 
≤1 50 49 1d

2–5 34 30 0.88 (0.40–1.95) 
6–10 27 26 0.60 (0.22–1.67) 
≥11 43 62 0.51 (0.20–1.29) 
χ2

1 for trend 2.51; P = 0.11 

Number of marriages 
≤1 119 103 1d

2 40 45 0.73 (0.41–1.31) 
≥3 41 52 0.64 (0.35–1.17) 
χ2

1 for trend 2.39; P = 0.12 

Age at the first marriage 
<20 67 70 1d

20–24 63 69 1.14 (0.64–2.01) 
≥25 70 61 1.44 (0.79–2.64) 
χ2

1 for trend 1.39; P = 0.24 

Practice of oral sex 
Never 67 63 1d

Occasionally 26 40 0.60 (0.29–1.23) 
Often/most of the time 45 50 0.80 (0.42–1.53) 
χ2

1 for trend 0.54; P = 0.46 

Lifetime n of prostitutese

0 48 43 1d

1–5 65 51 0.81 (0.33–1.98) 
≥6 15 20 0.45 (0.18–1.11) 
χ2

1 for trend 4.33; P < 0.05 

aSome strata do not add up to the total because of missing values. bEstimates from unconditional logistic regression equations, including
terms for gender, age, area of residence, education, smoking and drinking habits. cInfection sites are not mutually exclusive. dReference
category. eOnly males. 
consumed beverage in each area (e.g., spirits in Northern Eu
Grønbæk et al, 1998; wine in Southern Europe, La Vecchia e
1999b; beer in Danish brewery workers; Jensen, 1979; etc.) t
to be the one with the highest risk. Former drinkers showe
steady decline in oral cancer risk (OR = 0.7 and 0.3, after 1–9
≥ 10 years after cessation, respectively). In contradiction to
findings for former smokers, those for former drinkers well refl
risk decline after quitting the habit for reasons unrelated to he
problems (i.e., rise of alcoholic beverage prices in Cuba in
1990s). 

The interpretation of the weak associations we found w
dietary habits is more difficult, since only a limited number 
foods and food groups, the same for all countries participatin
the international study (Herrero et al, 2000), was explor
Moderate inverse associations emerged for fruit and veget
intake and direct ones for meat, in particular cured or salted m
British Journal of Cancer (2001) 85(1), 46–54
pe,
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nds
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and starchy foods. Such a risk pattern is consistent with prev
findings from more affluent areas of Europe (Estève et al, 19
Levi et al, 1998; Franceschi et al, 1999) and North Amer
(McLaughlin et al, 1988; Marshall et al, 1992). Associatio
between different types of meat and oral cancer have 
been reported in Latin American countries (Franco et al, 19
De Stefani et al, 1999). It is not clear whether the meat-related
should be attributed to high salt or nitrite content, or to high s
rated fat intake (Franceschi et al, 1999). The significant tren
risk increase with the increasing consumption of maize dishe
also of specific interest, since it replicated findings for upper ae
digestive tract cancer in Italy (Franceschi et al, 1990), China
et al, 1989); and South Africa (Van Rensburg et al, 198
Explanations for this finding include specific nutritional deficie
cies in maize-eating populations, thermal injury, and/or a role
fungal contamination of maize (e.g., fumonisins; Sydenham e
© 2001 Cancer Research Campaign
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1990). It is, however, likely that: (1) worsening of the Cuban d
in the years prior to the present study (and, hence, difficult re
of lifetime habits); (2) relatively narrow ranges of variation; a
(3) lack of information on a few locally important items (e.g., tro
ical fruit) have weakened apparent associations with dietary ha
and the corresponding attributable risk fraction. 

Poor oral hygiene and number of missing teeth have been po
lated as risk factors for oral cancer in many studies, includin
few where smoking and drinking habits were allowed f
(Marshall et al, 1992; Bundgaard et al, 1995; Velly et al, 19
Talamini et al, 2000). In our present study, most indicators of p
oral hygiene and dentition, though not denture use, were we
associated with increases in oral cancer risk. The strongest pr
tion was found in regular mouth wash, although we do not h
details about the specific products used. Strong associations 
found for interviewer-reported variables. Oral inspection revea
that 75% of cases and 50% of controls had 16 missing teet
more and 40% and 25%, respectively, had a ‘poor general 
condition’. Each of these factors led to a more than 2.5-f
increased risk of oral cancer, but risk estimates might have b
exaggerated by interviewer awareness of case identities. 

Two case–control studies from the United States (Maden e
1992; Schwartz et al, 1998), but not one from Italy (Talamini et
2000), have suggested that oral cancer risk increases with
number of sexual partners and history of genital warts in m
Report of HPV-DNA in a proportion of oral cancer biopsie
(Franceschi et al, 1996; Schwartz et al, 1998; Gillison et al, 20
pointed further to a possible role of sexual habits. Despite ne
half of control subjects in Cuba reported 6 sexual partners or m
and 2 or more marriages, no relation between indicators of se
activity and oral cancer risk was found. Oral sex also seemed 
influential whereas the number of sexual partners who were p
titutes, among men, showed a significant inverse association 
risk. Education and smoking and drinking habits had been c
fully allowed for, but it is possible that access to prostitutes was
unspecific indicator of affluence. Indeed, low education of t
patient and of the patient’s spouse, and employment in ma
occupations (industry or farming) approximately doubled the r
of oral cancer in Cuba. Whites were, if anything, at higher risk
oral cancer than blacks or mulattos. While the distinction betw
ethnic groups may be difficult in a multiethnic population like th
of Cuba, our findings are in contrast with those from the Uni
States, where oral cancer incidence is 65% higher in blacks 
whites and available indicators of exposure to alcohol, tobacco
diet accounted for most, but not all, the racial differences (D
et al, 1993). 

In conclusion, our present case–control study points to
decrease in very high levels of cigarette and cigar smoking as
key to oral cancer prevention in Cuba. Although alcohol drink
and dietary habits now represent relatively minor sources of 
variation, they may acquire greater unfavourable or favoura
potential in the future, if the economic situation in Cuba improv
The frequency of poor dentition and the large proportion 
advanced tumours (nearly half at stage 4, despite an ongoing
cancer screening; Fernandez-Garrote et al, 1995) underline
need for strengthening programs of dental care and early diagn
of oral cancer. 
© 2001 Cancer Research Campaign
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