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Summary The objective of this study was to examine the relationship between educational level and mortality from cancer in the city of
Barcelona. The data were derived from a record linkage between the Barcelona Mortality Registry and the Municipal Census. The relative
risks (RR) of death and 95% confidence intervals (CIs) according to level of education were derived from Poisson regression models. For all
malignancies, men in the lowest educational level had a RR of death of 1.21 (95% CI 1.13–1.29) compared with men with a university degree,
whereas for women a significant decreasing in risk was observed (RR 0.81; 95% CI 0.74–0.90). Among men, significant negative trends of
increasing risk according to level of education were present for cancer of the mouth and pharynx (RR 1.70 for lowest vs. highest level of
education), oesophagus (RR 2.14), stomach (RR 1.99), larynx (RR 2.56) and lung (RR 1.35). Among women, cervical cancer was negatively
related to education (RR 2.62), whereas a positive trend was present for cancers of the colon (RR 0.76), pancreas (RR 0.59), lung (RR 0.55)
and breast (RR 0.65). The present study confirms for the first time, at an individual level, the existence of socioeconomic differences in
mortality for several cancer sites in Barcelona, Spain. There is a need to implement health programmes and public health policies to reduce
these inequities.

Keywords: socioeconomic status; cancer; mortality; education; inequalities; Spain

British Journal of Cancer (1999) 79(3/4), 684–689
© 1999 Cancer Research Campaign
Article no. bjoc.1998.0108
        

       

          
        
        
       
       

          
          



       
        

 


        

       
  
684

Received 19 May 1998
Revised 3 July 1998
Accepted 14 July 1998

Correspondence to: E Fernandez, Institut Universitari de Salut Pública de
Catalunya, Campus de Bellvitge, Universitat de Barcelona, Ctra. Feixa Llarga
s/n, 08097 L’Hospitalet (Barcelona), Catalonia, Spain
    

          
       

        



        
         
          

        
a
       


  
       


         
        






 
 



Education and cancer mortality 685

Table 1 Number of deaths and person–years at risk (population ≥25 years) according to the level of education: men, Barcelona, Spain, 1992–95

Level of education

University High school Middle Primary Less than
Cancer site (ICD-9) school school primary school

All sites (140–208) 1180 971 1210 3381 3466
Mouth and pharynx (140–149) 39 31 41 125 126
Oesophagus (150) 21 24 28 126 85
Stomach (151) 46 43 70 209 221
Colon (153) 118 73 104 260 303
Rectum (154) 30 22 26 85 95
Liver (155) 67 72 82 233 226
Pancreas (157) 52 38 58 99 105
Larynx (161) 22 28 37 104 111
Lung (162) 319 275 344 963 1006
Skin (172–173) 26 14 12 28 26
Prostate (185) 118 78 104 288 322
Urinary bladder (188) 76 45 66 196 246
Nervous system (191–192) 23 23 29 52 45
Lymphoma (200–203) 48 46 46 113 108
Leukaemia (204–208) 33 27 28 96 72

Person–years 388 992 344 632 345 024 580 296 365 492

Table 2 Number of deaths and person–years at risk (population ≥25 years) according to the level of education: women, Barcelona, Spain, 1992–95

Level of education

University High school Middle Primary Less than
Cancer site (ICD-9) school school primary school

All sites (140–208) 463 344 629 2325 3036
Stomach (151) 23 12 30 131 238
Colon (153) 49 35 72 287 357
Rectum (54) 9 10 21 69 109
Liver (155) 21 10 23 146 187
Pancreas (157) 25 14 31 102 142
Lung (162) 34 30 37 119 141
Skin (172–173) 3 4 7 25 25
Breast (174) 136 83 155 490 525
Cervix uteri (180) 6 8 14 38 63
Corpus uteri (179, 182) 9 19 21 86 106
Ovary (183) 24 17 35 98 134
Urinary bladder (188) 3 10 9 48 73
Nervous system (191–192) 13 7 17 57 73
Lymphoma (200–203) 22 10 31 128 179
Leukaemia (204–208) 11 14 24 75 108

Person–years 337 552 254 024 375 924 789 440 667 944
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Table 3 Relative risk (RRs) of death and 95% confidence interval (CI) according to level of education: men, Barcelona, 1992–95

Level of education

Universitya High school Middle school Primary school Less than χ2 for trend P-value
Cancer site (ICD-9) primary school

All sites (140–208) 1 1.18 (1.09–1.29) 1.20 (1.11–1.30) 1.18 (1.10–1.26) 1.21 (1.13–1.29) 22.0 0.001
Mouth and pharynx (140–149) 1 1.14 (0.71–1.83) 1.19 (0.77–1.85) 1.44 (1.00–2.06) 1.70 (1.18–2.45) 10.6 0.001
Oesophagus (150) 1 1.64 (0.91–2.94) 1.53 (0.87–2.69) 2.74 (1.72–4.35) 2.14 (1.32–3.48) 14.3 0.001
Stomach (151) 1 1.35 (0.89–2.05) 1.79 (1.24–2.60) 1.88 (1.36–2.58) 1.99 (1.44–2.74) 20.1 0.001
Colon (153) 1 0.88 (0.66–1.18) 1.02 (0.78–1.33) 0.88 (0.71–1.10) 1.05 (0.85–1.30) 0.2 0.621
Rectum (154) 1 1.07 (0.62–1.85) 1.03 (0.61–1.74) 1.17 (0.77–1.77) 1.29 (0.85–1.96) 1.9 0.163
Liver (155) 1 1.52 (1.09–2.13) 1.41 (1.02–1.95) 1.37 (1.04–1.80) 1.33 (1.01–1.75) 1.4 0.224
Pancreas (157) 1 1.05 (0.69–1.60) 1.30 (0.90–1.90) 0.78 (0.55–1.09) 0.84 (0.60–1.17) 3.6 0.055
Larynx (161) 1 1.79 (1.02–3.13) 1.92 (1.13–3.25) 2.11 (1.33–3.35) 2.56 (1.62–4.06) 16.6 0.001
Lung (162) 1 1.23 (1.05–1.45) 1.24 (1.07–1.45) 1.24 (1.09–1.41) 1.35 (1.19–1.53) 17.6 0.001
Skin (172–173) 1 0.75 (0.39–1.47) 0.55 (0.28–1.10) 0.53 (0.31–0.90) 0.53 (0.30–0.93) 6.1 0.013
Prostate (189) 1 0.99 (0.75–1.32) 1.11 (0.85–1.44) 0.94 (0.76–1.17) 0.90 (0.73–1.12) 1.6 0.192
Urinary bladder (188) 1 0.84 (0.58–1.22) 1.04 (0.75–1.44) 1.02 (0.78–1.33) 1.20 (0.92–1.55) 3.6 0.055
Nervous system (191–192) 1 1.33 (0.74–2.38) 1.43 (0.83–2.48) 1.07 (0.65–1.76) 1.09 (0.65–1.82) 0.03 0.853
Lymphoma (200–203) 1 1.30 (0.87–1.95) 1.12 (0.75–1.68) 1.02 (0.72–1.43) 0.99 (0.70–1.40) 0.4 0.495
Leukaemia (204–208) 1 1.17 (0.70–1.95) 1.01 (0.61–1.68) 1.21 (0.81–1.80) 0.89 (0.59–1.35) 0.2 0.587

aReference category.

Table 4 Relative risk (RRs) of death and 95% confidence interval (CI) according to level of education: Women, Barcelona, 1992–95

Level of education

Universitya High school Middle school Primary school Less than χ2 for trend P-value
Cancer site (ICD-9) primary school

All sites (140–208) 1 0.99 (0.86–1.14) 0.99 (0.88–1.12) 0.86 (0.78–0.95) 0.82 (0.74–0.90) 30.3 0.001
Stomach (151) 1 0.70 (0.35–1.40) 0.96 (0.56–1.65) 0.88 (0.56–1.38) 1.07 (0.69–1.66) 1.60 0.205
Colon (153) 1 0.96 (0.62–1.48) 1.07 (0.75–1.55) 0.91 (0.67–1.23) 0.76 (0.56–1.03) 7.2 0.007
Rectum (154) 1 1.48 (0.60–3.64) 1.70 (0.78–3.71) 1.18 (0.59–2.37) 1.27 (0.64–2.52) 0.00 0.992
Liver (155) 1 0.60 (0.28–1.28) 0.78 (0.43–1.40) 1.01 (0.64–1.60) 0.90 (0.57–1.42) 0.06 0.802
Pancreas (157) 1 0.75 (0.39–1.45) 0.90 (0.53–1.52) 0.63 (0.40–0.98) 0.59 (0.38–0.91) 7.1 0.008
Lung (162) 1 1.17 (0.72–1.91) 0.78 (0.49–1.24) 0.61 (0.41–0.89) 0.55 (0.37–0.81) 17.3 0.001
Skin (172–173) 1 0.70 (0.28–1.77) 0.95 (0.46–1.96) 0.88 (0.47–1.62) 0.93 (0.51–1.73) 0.01 0.914
Breast (174) 1 0.82 (0.62–1.08) 0.83 (0.66–1.05) 0.73 (0.60–0.89) 0.65 (0.53–0.79) 20.4 0.001
Cervix uteri (180) 1 1.81 (0.63–5.21) 1.84 (0.70–4.79) 1.68 (0.70–4.05) 2.62 (1.09–6.27) 5.2 0.022
Corpus uteri (179, 182) 1 2.82 (1.28–6.24) 1.70 (0.78–3.70) 1.54 (0.77–3.08) 1.34 (0.67–2.67) 1.0 0.309
Ovary (183) 1 0.93 (0.50–1.74) 1.05 (0.62–1.77) 0.76 (0.48–1.20) 0.83 (0.53–1.30) 1.1 0.276
Urinary bladder (188) – 1b 0.91 (0.39–2.12) 0.89 (0.48–1.65) 0.82 (0.45–1.50) 0.4 0.487
Nervous system (191–192) 1 0.70 (0.28–1.77) 0.95 (0.46–1.96) 0.88 (0.47–1.62) 0.93 (0.51–1.73) 0.01 0.914
Lymphoma (200–203) 1 0.60 (0.28–1.27) 1.03 (0.59–1.77) 0.93 (0.59–1.77) 0.92 (0.58–1.44) 0.01 0.935
Leukaemia (204–208) 1 1.76 (0.79–3.87) 1.67 (0.81–3.40) 1.19 (0.63–2.26) 1.18 (0.62–2.22) 0.3 0.549

aReferent category; bReferent category is University + High School.
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Table 5 Relative risk (RRs) of death and 95% confidence interval (CI) according to level of education, by age groups and sex, Barcelona, 1992–95

Level of education

Age group Universitya High school Middle school Primary school Less than P-value
Sex (years) primary school for interaction

Men
25–44 1 0.93 (0.65–1.32) 1.25 (0.89–1.76) 1.61 (1.17–2.23) 2.97 (1.93–4.57)
45–64 1 1.35 (1.17–1.57) 1.25 (1.09–1.45) 1.42 (1.26–1.60) 1.63 (1.45–1.85)

≥65 1 1.09 (0.98–1.22) 1.14 (1.03–1.27) 1.08 (0.99–1.17) 1.15 (1.06–1.25) <0.001

Women
25–44 1 0.93 (0.64–1.37) 0.94 (0.66–1.35) 1.12 (0.80–1.57) 1.04 (0.59–1.82)
45–64 1 0.82 (0.65–1.05) 0.83 (0.68–1.02) 0.77 (0.65–0.92) 0.80 (0.68–0.96)

≥65 1 1.03 (0.85–1.25) 1.08 (0.92–1.28) 0.96 (0.84–1.10) 0.98 (0.86–1.13) 0.489

aReferent category.
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