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Summary Most studies of diet and colorectal cancer have considered nutrients and micronutrients, but the role of foods or food groups
remains open to debate. To elucidate the issue, we examined data from a case–control study conducted between 1992 and 1997 in the Swiss
canton of Vaud. Cases were 223 patients (142 men, 81 women) with incident, histologically confirmed colon (n = 119) or rectal (n = 104)
cancer (median age 63 years), linked with the Cancer Registry of the Swiss Canton of Vaud, and controls were 491 subjects (211 men, 280
women, median age 58 years) admitted to the same university hospital for a wide spectrum of acute non-neoplastic conditions unrelated to
long-term modifications of diet. Odds ratios (OR) were obtained after allowance for age, sex, education, smoking, alcohol, body mass index,
physical activity and total energy intake. Significant associations were observed for refined grain (OR = 1.32 for an increase of one serving
per day), and red meat (OR = 1.54), pork and processed meat (OR = 1.27), alcohol (OR = 1.28), and significant protections for whole grain
(OR = 0.85), raw (OR = 0.85) and cooked vegetables (OR = 0.69), citrus (OR = 0.86) and other fruits (OR = 0.85), and for coffee (OR = 0.73).
Garlic was also protective (OR = 0.32 for the highest tertile of intake). These findings in a central European population support the hypothesis
that a diet rich in refined grains and red meat increases the risk of colorectal cancer; they, therefore, support the recommendation to substitute
whole grains for refined grain, to limit meat intake, and to increase fruit and vegetable consumption.
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1284 F Levi et al

Table 1 Distribution of 223 cases of colorectal cancer and of 491 controls
according to selected characteristics. Vaud, Switzerland, 1992–97

Cases Controls

Colon Rectum

Characteristic No. (%) No. (%) No. (%)

Sex
Male 75 (63) 67 (64) 211 (43)
Female 44 (37) 37 (36) 280 (57)

Age group (years)
<45 6(5) 7(7) 77(16)
45–54 15(13) 19(18) 110(22)
55–64 33(28) 36(35) 149(30)
65–74 65(55) 42(40) 155(32)

Education (years)
<9 11(9) 15(14) 72(15)
9–12 70(59) 52(50) 283(58)
≥13 38(32) 37(36) 136(28)

Body mass index (kg m–2)
<25 52(44) 47(45) 246(50)
25–29 47(39) 42(40) 187(38)
≥30 20(17) 15(14) 58(12)

Smoking status
Never 54(45) 46(44) 249(51)
Ex 38(32) 30(29) 76(15)
Current 27(23) 28(27) 166(34)

Total energy intake (tertiles)
1st (low) 32(27) 23(22) 163(33)
2nd 39(33) 35(34) 162(33)
3rd (high) 48(40) 46(44) 167(34)

Physical activity at work (score)a

Low 26(22) 19(18) 48(10)
Medium 73(61) 67(64) 344(70)
High 20(17) 17(16) 97(20)

aThe sum does not add up to the total because of some missing values.
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Food groups and colorectal cancer risk 1285

Milk 1

Upper limitc 4.0 12.0
OR 1 0.97 0.72 1.63
(95% CI) (0.64–1.49) (0.45–1.17)

Refined grain
Upper limitc 15.5 24.5
OR 1 2.01 1.79 5.59*
(95% CI) (1.28–3.15) (1.12–2.87)

Whole grain
Upper limitc 3.5 10.0
OR 1 1.28 0.54 2.81
(95% CI) (0.86–1.92) (0.34–0.85)

Soups
Upper limitc 0.5 1.0
OR 1 0.86 1.21 0.71
(95% CI) (0.52–1.42) (0.80–1.82)

Eggs
Upper limitc 1.0 2.5
OR 1 0.87 1.30 1.45
(95% CI) (0.55–1.37) (0.84–2.02)

Poultry
Upper limitc 0.0 1.0
OR 1 1.09 1.71 4.57*
(95% CI) (0.70–1.69) (1.03–2.83)

Red meat
Upper limitc 2.25 3.75
OR 1 1.31 2.15 10.75**
(95% CI) (0.83–2.07) (1.35–3.42)

Pork and processed meat
Upper limitc 2.0 3.5
OR 1 1.23 2.91 20.31**
(95% CI) (0.76–2.01) (1.81–4.67)

Fish
Upper limitc 1.0 1.5
OR 1 1.37 0.90 0.05
(95% CI) (0.90–2.08) (0.59–1.37)

Cheese
Upper limitc 3.75 7.0
OR 1 1.04 1.66 5.59*
(95% CI) (0.67–1.64) (1.07–2.59)

Raw vegetables 1

Upper limitc 5.5 9.0
OR 1 1.14 0.49 7.20**
(95% CI) (0.77–1.69) (0.30–0.78)

Cooked vegetables
Upper limitc 5.25 8.75
OR 1 0.60 0.41 14.29**
(95% CI) (0.39–0.91) (0.26–0.66)

Potatoes
Upper limitc 2.0 4.0
OR 1 1.46 1.41 1.99
(95% CI) (0.96–2.21) (0.85–2.33)

Citrus fruits
Upper limitc 1.5 3.5
OR 1 0.73 0.52 7.68**
(95% CI) (0.48–1.12) (0.33–0.83)

Other fruits
Upper limitc 6.75 12.5
OR 1 0.56 0.53 8.19**
(95% CI) (0.37–0.87) (0.34–0.83)

Cakes and desserts
Upper limitc 1.0 3.75
OR 1 1.18 0.84 0.51
(95% CI) (0.78–1.79) (0.52–1.34)

Garlic
Upper limitd

OR 1 0.51 0.32 20.31**
(95% CI) (0.35–0.74) (0.18–0.57)

Alcohol
Upper limite 0.0 14.0
OR 1 0.77 1.39 2.30
(95% CI) (0.49–1.20) (0.86–2.25)

Coffee
Upper limitc 7.5 21.0
OR 1 0.64 0.41 12.55**
(95% CI) (0.43–0.95) (0.25–0.68)

Tea
Upper limitc <1.0 7.0
OR 1 0.96 0.64 2.32
(95% CI) (0.53–1.65) (0.39–1.08)

Table 2 Odds ratios (OR) and 95% confidence intervals (CI)a of colorectal cancer among 223 cases and 491 controls according to intake tertile of selected
food groups. Vaud, Switzerland, 1992–97

Intake tertile Intake tertile

Food group 1b 2 3 χ2 (trend) Food group 1b 2 3 χ2 (trend)

aEstimates from multiple logistic regression equations including terms for age, sex, education, smoking, alcohol, body mass index, physical activity and total
energy intake. bReference category. cServings per week. dLow/medium/high. eDrinks per week. *P <0.05; **P < 0.01.
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Table 3 Odds ratios (OR) and 95% confidence intervals (CI)a of colorectal
cancer among 223 cases and 491 controls for selected food groups, after
reciprocal allowance for meat and vegetable intake. Vaud, Switzerland,
1992–97

Intake tertile

Food group 1b 2 3 χ2 (trend)

Refined grain 1

OR 1 1.66 1.43 1.75
(95% CI) (1.04–2.65) (0.87–2.35)

Poultry
OR 1 1.00 1.61 3.50
(95% CI) (0.64–1.58) (0.96–2.69)

Red meat
OR 1 1.27 2.06 9.26**
(95% CI) (0.81–2.02) (1.29–3.30)

Pork and processed meat
OR 1 1.12 2.33 11.76**
(95% CI) (0.68–1.85) (1.42–3.83)

Cheese
OR 1 0.90 1.57 4.48*
(95% CI) (0.57–1.43) (0.99–2.47)

Raw vegetables
OR 1 1.21 0.55 4.08*
(95% CI) (0.81–1.82) (0.33–0.90)

Cooked vegetables
OR 1 0.59 0.43 12.83**
(95% CI) (0.39–0.90) (0.27–0.69)

Citrus fruits
OR 1 0.80 0.65 3.16
(95% CI) (0.52–1.23) (0.40–1.05)

Other fruits
OR 1 0.59 0.63 8.19**
(95% CI) (0.38–0.92) (0.39–1.01)

Garlic
OR 1 0.50 0.39 14.78**
(95% CI) (0.34–0.74) (0.21–0.70)

Coffee
OR 1 0.69 0.44 9.86**
(95% CI) (0.44–1.05) (0.26–0.74)

aEstimates from multiple logistic regression equations including terms for
age, sex, education, smoking, alcohol, body mass index, physical activity,
meat and vegetable consumption, and total energy intake. bReference
category. *P <0.05; **P < 0.01.


          
       






      

         
        
         
      

British Journal of Cancer (1999) 79(7/8), 1283–1287
        
        
         
        


      
        
           
        

       
          

         
         



          


       
        




   
    



         
       
        
        


    
       
         


        
        
           

           
    
     
        




         
         




        
         
        


© Cancer Research Campaign 1999



Food groups and colorectal cancer risk 1287

Table 4 Odds ratios and corresponding 95% confidence intervals (CI)a among 223 cases of colorectal cancer and 491
controls for an intake increase of one serving per day of selected food groups. Vaud, Switzerland, 1992–97

Odds ratio (95% CI) for

Food group Colon cancer Rectal cancer Colon and rectal cancers

Refined grain 1.46(1.20–1.78) 1.21(0.99–1.49) 1.32(1.12–1.56)
Whole grain 0.92(0.80–1.07) 0.86(0.72–1.02) 0.85(0.75–0.97)
Red meat 1.63(1.30–2.04) 1.50(1.20–1.88) 1.54(1.28–1.85)
Pork and processed meat 1.34(1.17–1.53) 1.18(1.02–1.37) 1.27(1.13–1.43)
Cheese 1.10(0.99–1.22) 1.07(0.94–1.21) 1.09(0.98–1.22)
Raw vegetables 0.90(0.76–1.07) 0.84(0.69–1.01) 0.85(0.74–0.98)
Cooked vegetables 0.69(0.54–0.88) 0.78(0.61–0.99) 0.69(0.57–0.83)
Citrus fruit 0.90(0.79–1.03) 0.84(0.72–0.98) 0.86(0.78–0.96)
Other fruits 0.84(0.71–0.99) 0.87(0.74–1.03) 0.85(0.75–0.96)
Alcohol 1.22(1.04–1.43) 1.38(1.16–1.63) 1.28(1.11–1.48)
Coffee 0.71(0.55–0.92) 0.79(0.62–1.00) 0.73(0.60–0.88)

aAdjusted for age, sex, education, smoking, alcohol, body mass index, physical activity and total energy intake.
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