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Uzbekistan and Tajikistan to northern China (Schottenfeld, 1984; Sons, 1987; Yang, 

1980) and (C) southeast South America (Vassallo et aI., 1985). 

In South America, there is a geographic cluster of high incidence areas (Figure 1) 

which includes northeastern Argentina, southern Brazil, Paraguay and Uruguay 

(Parkin et al., 1999). Age-standardized incidence rates in these regions range from 1.8 

and 0.6 per 100 000 to 18.9 and 4.1 per 100 000 for males and females respectively 

(Parkin et al., 1997) (Table 1). 

Table 1: 

: • 

Figure 1: Geographical cluster of high incidence areas of 
oesophageal cancer in South America 

Age standardised incidence rates (per 100 000) for men/women in 

South America (Parkin, 1997) 

High Risk areas Medium risk areas Low risk countries 

Porto Alegre, Brazil (18.9/4.1) Montevideo, Uruguay (11.9/3.4) Belem, Brazil (6.3,1.5) 

Concordia, Argentina (17.5/3.7) Goiania, Brazil (9.311.9) Lima, Peru, (1.8/0.6) 

Quito, Ecuador (3.1/1.1) 

Cali, Columbia (3.9/2.3) 
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Figure 2: Map of Uruguay 

2.4. Sample size calculation 

The study was designed to have a power of90% for detecting a relative risk of2 as 

significant at the 0,05 level, assuming that 70% of the controls would be regular mate 

drinkers, Sample size was calculated according to the method by Lwanga and 

Lemeshow (21) as follows: 

Anticipated probability of "exposure" for people with the disease (PI *): ? 

Anticipated probability of "exposure" for people without disease (P2*): 70% 

Anticipated odds ratio: 2 

Level of significance (ex): 5% 

Power of the test (1-~): 90% 

Then, the above for a 2-sided test: 

n={Z'_an[2P2*(1-P2*)]l/2 + Z,-dP1*(1-Pl*) + P2*(1-P2*)]l/2}2 I (Pl*-P2*)2 

Therefore sample size required in case group = 178 

15 
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ICD-9 DIAGNOSIS No. 0/0 

210 - 229 neoplasms 56 11.9 

240 279 metabolic and immunity disorders 7 1.5 

280 - 289 Diseases of the blood and organs 10 2.1 

345 Epilepsy 0.2 

363 374 Disorders of the eye and adnexa 4 0.9 

382 - 388 Diseases of the ear and mastoid process 2 0.4 

454 Varicose veins of lower extremities 1 0.2 

486 Pneumonia 3 0.6 

523 - 529 Diseases of oral and 26 5.6 

550 - 551 Hemia of abdominal cavity 3 0.6 

555 - 558 Noninfectious enteritis and colitis 2 0.4 

562 - 569 Other diseases of intestines and 2 0.4 

592 - 599 Other diseases of the system 9 1.9 

600 - 608 Diseases of male organs 53 11.3 

610-611 Disorders of breast 36 7.7 

614 - 616 Inf1anunatory disease of female organs 3 0.6 

617 - 627 Other disorders of female genital tract 8 1.7 

682 -709 Diseases of the skin and subcutaneous tissue 44 9.4 

713 719 and related disorders 6 1.3 

721 - 724 6 1.3 

726 -729 Rlleumatism (excluding the 2 0.4 

730 739 musculoskeletal deformities lO 2.1 

752 -759 2 0.4 

777 Perinatal disorders of system 18 3.8 

782 -789 Symptoms of ill-defined conditions 7 1.5 

799 Other ill-defined and unknown causes and mortality 140 29.9 

802 872 4 0.9 

927 - 959 Late effects of toxic and other external causes 4 0.9 
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(79 observations deleted) 

S, was 

· generate tempilex=l if & 
(539 missing values generated) 

amount 

· rep~ace tempilex=2 if temp==2 & ilexgroup==3 
(261 real made) 

ace tempilex=3 if temp==2 & ilexgroup==4 
(131 real s made) 

ace tempilex=4 if temp==3 & 
(19 real changes made) 
· replace tempilex=5 if & 
(45 real changes made) 
· replace tempilex=6 if & 
(33 real made) 

tab tempilex 

tempilex I Freq. Percent Cum. 
------+---- ---------------

1 195 28.51 28.51 
2 261 38.16 66.67 
3 131 19.15 85.82 
4 19 2.78 88.60 
5 45 6.58 95.18 
6 33 4.82 100.00 

------------+-----------------------------------
Total I 684 100.00 
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outcome age sex resi educ amnt dura etoh aldur i,t lex 
i. ilex 1-6 (naturally coded; I 1 omitted) 

estimates Number of obs 
LR chi2 (13) 
Prob > chi2 

Log likelihood = -411.07258 Pseudo R2 

679 
104.66 
0.0000 
0.1129 

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

outcome 1 Odds Ratio Std. Err. z P>lzl [95% Conf. Interval] 
---------- +- -------------------------

age 1.009179 .0090709 1. 02 0.309 .9915566 1.027116 
sex .7294696 .1909908 -1.20 0.228 .4366609 1.218625 

resi 1.564438 .3146083 2.23 0.026 1.054828 2.32025 
educ .8965642 .0308503 -3.17 0.002 .8380925 .9591153 
amnt .9925511 .0059711 -1. 24 0.214 .9809166 1.004324 
dura 1.018054 .0057035 3.19 0.001 1. 006937 1.029295 
etoh 1.001695 .0006932 2.45 0.014 1.000337 1.003054 

aldur 1.009629 .0051445 1. 88 0.060 .9995965 1.019763 
1. 596925 .3454268 2.16 0.030 1. 045113 2.44009 

ex 3 1.801334 .469711 2.26 0.024 1.080531 3.002972 -
lex 4 2.84495 1.437821 2.07 0.039 1. 056532 7.660673 

2.799576 1.019143 2.83 0.005 1.371593 5.714252 
2.960692 1. 243538 2.58 0.010 1.299795 6.743907 

------------------------------------------------ ---------
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cases 

to 

VAlUABLE CATEGORIES 

Age :0;40 
41 55 101 (21.6) 
56-70 197 (42.0) 
70+ 153 

Sex Males 259 (75.3) 294 (62.7) 

Females 85 (24.7) 175 (37.3) 

Residence Urban 234 383 (81 

Rural 110 (32.0) 85 (18.2) <0.0001 
Data unknown 1 

Years of None 42 ( 38 1) 

1-4 208 (60.8) 203 
5 8 84 167 
9+ 8 61 (13.0) <0.0001 
Data unknown 2 

status Non-smoker 73 .2) 181 

Ex-smoker 83 (24.1) 126 
Current smoker 188 (54.7) 162 (34.5) <0.0001 

of tobacco Non-smokers 73 (21 181 (38.6) 

Blond 92 190 (40.5) 
Black 151 (44.0) 73 (15.6) 
Mixed 27 (7.9) 25 <0.0001 
Data unknown 1 

Total alcohol ethanol per day) Non-drinker 120 (34.9) 270 (57.6) 
1 - 60 58 93 (19.8) 
61 -180 82 (23.8) 66 (14.1) 
181 + 84 40 <0.0001 

All fruits and <105 106 (30.8) 105 (22.4) 
105-416 165 (48.0) 228 (48.7) 
417+ 73 135 0.007 
Data unknown 
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Never 15 64 1.00* 
Ever 327 405 ... 2.26 (1 19 

Lifetime 
Non-drinkers 15 64 1.00* 
1- 8000 31 89 1.43 1.00* 
8001- 16000 86 127 2.21 (1.12 - 1.64 2.81) 
16001 24000 93 104 2.43 (1.22 1.70 
24001+ 116 84 3.07 (1.53 6.16) 2.16 (1.23 
P for trend (drinkers 0.009 0.2 

Amount consumed 
Non-drinkers 15 64 1.00* 
0.01 0.50 149 1.69 1.00* 
0.51 1.00 152 172 2.47 1.49 (1.00 
1.01+ 102 84 2.84 1.62 (1.01 
P for trend (drinkers only) 0.02 0.3 

Non-drinkers 15 64 1.00* 
Wannlhot 241 2.00 (1.05 - 3.81) 

hot 54 43 3.98 (1.98 - .87 (1.17 
P for trend 0.004 

Duration of 
Non-drinkers 15 67 1.00* 
1 35 33 92 L3 - 2.81) 1.00* 
36 49 98 117 2.29 6 1.62 
50 58 92 2.58 (1.27 - 1.90 
59+ 104 94 4.3 (1.99 3.06 (1.35 
P f'Or trend 0.005 0.04 

Time since 
Non-drinkers 15 64 1.00* 

drinkers * * 280 359 2.3 (1.22 
11 14 1.84 
6 (] .9) 18 13 

**includes to 2 years 
29 
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at a warm to 

cancer amount 

Mate 

Mate 0.01- 0.50 0.51 -1.0 1.01+ 

OR 
Cases/Controls Cases/Controls C ases/C on trois 

1.0 1.60 (1.05 1.80 (1.08 
60/135 115/146 65/66 Warm/hot 

2.84 (1.06- 2.80 (1.37 - 5.71) 2.95 (1.30 - 6.74) 
9/10 27/18 18115 hot 

age, status, years 
smoked per day, smoking total alcohol per and duration of alcohol con:surnptllon. 
P-value for the interaction between mate amount and mate = 0.7. 
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or 

tab ilexgroup 

ilexgroup 

o 
0.01-0.50 
0.51-1.0 

1.01+ 

+-

PVlnn"PrI to 

79 
222 
324 
186 

Percent 

9.74 
27.37 
39.95 
22.93 

to 

Cum. 

9.74 
37.11 
77.07 

100.00 
------------+-----------------------------------

Total I 811 lOO.OO 

ilexpar=O 
replace 

(734 real 
. replace 
(2 real changes 

tab ilexpar 

ilexpar I 

if ilex>O 
made) 
. if ilex==. 

made, 2 to missing) 

Percent Cum. 
-----+-----------------------------------

o I 
1 I 

79 
732 

9.74 
90.26 

9.74 
100.00 

------------+-----------------------------------
Total I 811 100.00 

'-'""UU,.:,,.".'" to was 

86%. 

14.8% - 74.3%) 

can 

. aflogit ilexpar,cc 
ation attributable fraction from 

Case-control data (n=770) 

"1 " 

1.19 

stata as 

stic regression 

Term Ref. A.F. s.e. [95% Conf. Int.]* 

ilexpar o 0.5220 0.1432 0.1476 0.7430 

TOTAL 0.5220 0.1432 0.1476 0.7430 

* CI calculated on (l-AF) scale 
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University of Cape Town

VARIABLES 

Lifetime 
Non-drinkers 120 1.00 

832 47 76 1.23 
833 3285 83 90 1.52 

67 23 5.01 
0.000 

alcobol consumntion lml etbanol 
per 
Non-drinkers 120 270 l.00 
1 60 58 93 l.l4 1.00 
61 180 82 66 (14.1 ) 1.97 2.15 (1.24 -
181+ 84 40 3.57 3.19 (1.74 
P for trend onlv) 0.000 0.042 

Beer etbanol per 
Non-drinkers 326 445 1.00 
1+ 18 (5.2) 24 (5.1) 0.78 

Wine etbanol per 
Non -drinkers 151 306 .00 
1 60 80 101 1.19 
61+ 113 62 2.51 1.63 
P for trend onlv) 0.002 

etbanol per 
Non-drinkers 204 370 (78.9) 1.00 
1 60 55 54 
61+ 85 45 2.42 
P for trend onlv) 0.093 

Alcobol duration 
Non-drinkers 120 270 .00 
1- 30 41 59 1 l.00 
31 46 75 1.79 Ll3 
47+ 71 (22.4) 55 1.73 2.90) .25 (0.63·- 2.49 
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across all 

across amount strata. 

11: 

Total alcohol 

o 

60 

61 - 180 

181+ 

smoking duration and 

1 

0.01 0.50 

Cases/Controls 

1.0 (refierence 
36/98 

1.60 (0.69 - 3.71) 
14121 

1.15 
14123 

2.34 
9/7 

- 2.71) 

Mate 

was 

to 

amount strata 

cornpalrea to 

0.51 1.0 

Cases/Controls 

1.57 
53/88 

1.63 (0.82-
29/39 

2.98 (1.41-
37/24 

3.46 (1.59 
33121 

cancer 

1.01-1.50 

Cases/Controls 

1.26 
13120 

5.38 14-13.51) 
28110 

7.05 
34111 

17.40) 

P-value for the interaction between mate and alcohol c0I1SUlnp1tlOn 0.2812. 

are 

a 

was = 1.1 95% 1.91). 
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University of Cape Town

cancer 

VARIABLES 
CASES 

N 

status 
Non-smokers 73 (21 18 LOO 
Ex-smokers 83 1) 126 1.12 1.91) 
Current smokers 188 162 2.39 (1,43 
P for trend 0.001 

Lifetime exposure 
Non-smokers 73 181 1.00 
1 - 5840 1 60 1.22 1.00 
5841 17155 98 118 1.93 1.61 
17156+ 141 110 1.87 
P for trend onlY) 0.067 0.504 

duration 
Non-smokers 81 1.00 

24 60 16 1.00 
25-48 13 50 1.84 1.65 
49+ 112 78 2. 2.05 (0.99 4. 
P for trend (smokers only) 0.211 

Number of per 
Non-smokers 73 181 1.00 

10 45 (13.1) 81 117 1.00 
1 20 114 99 2.58 1.96 (U4 

21+ III 108 lAO (0.81 -

P for trend (smokers only) 0.142 

of tobacco 
Non-smokers 181 .00 
Blond 92 190 1.28 1.00 
Black 151 73 3.39 2.88 ( 
Mixed 25 1.88 1.58 3. 

consumed. 
of tobacco. 
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duration was 

or more had a 

-1 

to a or 

on 

of tobacco 

duration Blonde Black Mixed 

1- 24 
12/47 12/9 3/4 

25 48 1.54 (0.69- 6.42 (2.52 - 1 1.31 
5111108 70/28 10/14 

49+ 2.39 6.49) 4.89 (1.83 5.23 (1.43 -19. 
29/35 69/36 1417 

conLSurnptllon, number of smoked per day and amount of mate consumed. 
P-value for the interaction between duration and of tobacco = 0.1645 

38 



Univ
ers

ity
 of

 C
ap

e T
ow

n

was 

terms were not 

was used as 

to <UVVH'lH 

(95% was 

7.10 (95% 
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Lifetime Number of 
OR 

of mate' cases/controls 

Low low low 43/148 LOO 

Low low 32/67 2.36 (1.23 - 4.53) 

Low low 8/14 2.54 

Low high 45/47 4.06 (2.07 -7.96) 

low low 38/68 1.52 

high low 51162 3.12 (1.69 

low 7/6 3.40 (LOO - 11.59) 

high 89/46 7.10 
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1 Pll4l;:'.1[;i:i1 cancer 

Total meat 
- 156 45 158 1.00 1.00 

157 - 260 39 93 .38 1.07 
261- 364 12 1 2.70 2.34 (l.48 
365+ 148 99 3.75 (1.80 
Pfor trend 0.000 

Salted meat at adolescence 
0 226 385 1.00 1.00 
1-100 53 46 1.90 (1.22 1.43 
101+ 65 37 2.35 (l.48 2.01 ( 1.23 
PfOf trend 0.006 

Salted meat at 
0 279 429 .00 1.00 

-30 14 1.53 1.35 
31+ 15 10 1.58 1.21 
Pfortrend 0.673 

Barbecued meat 
0 12 95 212 1.00 1.00 
13 - 24 34 59 1.10 1.18 
25 - 52 108 131 l.62 (U2 1.40 
53+ 107 (3 Ll) 66 2.74 ( 1.80 4.16) 2.27 
P for trend 0.001 

Processed meat 
0-12 111 87 1.00 .00 
13 24 21 50 0.67 0.70 
25 104 130 147 1.45 1.29 
105+ 50 69 1.23 .08 
P for trend 

Wbole milk 
0 52 76 134 1.00 1.00 
53 364 103 159 1.06 1.26 
365+ 165 75 1.41 1.81 (1.19 

0.004 
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Raw 
0- 24 88 105 LOO LOO 
25 52 90 94 L 1.20 
53 -104 81 96 1 1 L06 
105+ 85 73 0.69 0.66 
P for trend 0.008 

Fruits 
0-52 145 1 l.00 

156 99 0.98 1.08 
157 360 34 73 0.54 0.70 
361+ 151 0.83 0.94 
Pfor trend 0.519 

Total fruits + 
0 104 106 105 1.00 LOO 

-260 105 .04 LOS 
261 442 69 130 0.61 0.72 
443+ 69 128 0.70 0.72 
P for trend 0.068 

age, sex, years 
for age, sex, urban/rural status and years of number of smoked per total alcohol per duration of alcohol 

and amount of mate consumed. 
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