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Educational inequalities in cancer incidence
in Turin, Italy
Teresa Spadeaa, Angelo d’Erricoa, Moreno Demariab, Fabrizio Faggianoc,
Sherri Pasiana, Roberto Zanettid, Stefano Rossod, Piera Vicarid

and Giuseppe Costaa,e

The objective of this study was to investigate the

relationship between cancer incidence and socioeconomic

status, and to examine the temporal trends in social

inequalities in cancer risk. Educational differentials in the

incidence of cancer (25 sites) among adult residents of

Turin (Italy) were examined using data from the Turin

Longitudinal Study and the Piedmont Cancer Registry.

The relationship between cancer incidence and educational

level was evaluated over three 5-year periods between

1985 and 1999 using Poisson models. An estimated 17%

of malignancies among men in the low-educational group

were attributable to education, whereas women with a low

educational level were slightly protected. Less-educated

men had higher risks of upper aero-digestive tract,

stomach, lung, liver, rectal, bladder, central nervous system

and ill-defined cancers, and lower risks of melanoma,

kidney and prostate cancers. Women with lower

educational levels were at higher risk of stomach, liver and

cervical cancers, whereas they were less likely to be

diagnosed with melanoma, ovarian and breast cancers. For

most sites, the educational gradient in risk did not vary

substantially over time. The educational inequalities in

cancer incidence observed in this cohort appear similar

in magnitude and direction to socioeconomic inequalities

found in other Western countries; for some cancer sites

results partly differ from the results of other studies, and

require further investigation. A thorough understanding of

the relative burden of well-documented causes of social

inequalities in cancer risk is essential to address

preventive measures and to direct future research on

unexplained social differences. European Journal of

Cancer Prevention 18:169–178 �c 2009 Wolters Kluwer

Health | Lippincott Williams & Wilkins.
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Introduction
The relationship between cancer incidence and socio-

economic status (SES) has been extensively discussed

(Faggiano et al., 1997). According to the literature, the

most disadvantaged groups have significantly higher risks

for some common cancers, especially in industrialized

countries; excesses have been reported for lung, stomach,

upper aero-digestive tract (UADT) and cervical cancers.

The relationship is apparently direct for colon cancer,

bone neoplasm, melanoma, breast and ovarian cancer.

For all other cancers, the available evidence appears in-

consistent.

In Italy, early studies conducted in the 1980s included a

hospital case–control study (20 cancer sites, about 9000

cases) (La Vecchia et al., 1992) and a study using data

from the Piedmont Cancer Registry (12 sites, about 8000

cases) (Faggiano et al., 1994). Many known educational

gradients in cancer incidence were confirmed, but the

evidence remained inconclusive for some sites, such as

the central nervous system (CNS), lymphohemopoietic

system, kidney and testis. Later, more in-depth studies

evaluated the role of different social factors after

adjusting for other known determinants, but mainly for

colorectal and breast cancers (Barbone et al., 1996; Tavani

et al., 1997, 1999; Pisa et al., 2000). In these studies

the social gradient appeared similar irrespective of the

indicator used.

The most recent data on health and lifestyle in Italy

reveal important changes in the social distribution of

certain behaviours known to be associated with the risk of

cancer. In particular, a high-fat diet lacking in vegetables,

smoking and not breast-feeding have become more

prevalent among lower socioeconomic classes (Federico

et al., 2004; Iannucci et al., 2004; Turrini et al., 2004),

whereas they had been more common among higher

classes. Moreover, in several European countries,
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differentials in the incidence of certain cancers have

widened and in some cases inverted, generally to the

disadvantage of the lower classes (Pukkala and Weider-

pass, 1999; Hemminki and Li, 2003).

The aim of this study was to investigate the relationship

between cancer incidence in adulthood and educational

level among residents of Turin, Piedmont (north-western

Italy) during 1985–1999; and to examine changes over

time in the educational differentials in cancer incidence.

As the study period spans 15 years, this analysis had

greater statistical power than previous studies in Italy,

and less common sites for which the literature is

inconclusive could be included.

Methods
One source of data was the Turin Longitudinal Study

(Office of National Statistics, 2001), which was created

during the 1980s for the surveillance of health inequal-

ities; for the nearly 800 000 people in the Turin Popu-

lation Register (TPR), sociodemographic information is

obtained from population censuses and health informa-

tion from various sources. The Piedmont Cancer Registry,

the other data source, has been collecting data on

incident cancer cases among Turin residents since 1985

(Zanetti et al., 1997). This study began with Turin

residents between 30 and 74 years of age who were

present in the TPR on 1 January 1985. The annual rate of

emigration from Turin during the study period, which

ended on 31 December 1999, was about 2% of the study

population. New residents and deceased individuals were

entered or removed from the study as of the date the

event was recorded in the TPR.

Of the 84 285 incident cancer cases that occurred during

the study period among 79 671 residents, 98.7% were

linked to the TPR. Only the first diagnosis was

considered for metachronous cancer, and the second for

cutaneous epithelial cancer. A first diagnosis of a

metastasis, with no previous registration of the primary

cancer, was considered an ill-defined cancer site; 422

cases of in-situ breast carcinoma were included as an

indicator of access to breast screening programs. There

were 25 791 male cases and 22 433 female cases after

excluding those that did not meet the age criterion at

first diagnosis, chosen because the incidence of adulthood

cancers is low before the age of 30 years and diagnoses

may be less accurate among elderly people.

The SES indicator was educational level, a characteristic

that accurately describes an individual’s access to the

limited resources in society, such as goods, services

and knowledge (Krieger et al., 1997). It is sufficiently

stable after age 30, allowing the entire population to be

classified, and it was found to be reliably reported in the

Turin Longitudinal Study (unpublished data). The most

recently available census information on educational

attainment (1981 or 1991) was used to create three

categories: low (primary school or less), intermediate

(middle school) and high (at least high school), the

reference group in the analyses.

The distribution of cancer cases by site, classified

according to ICD-IX codes of first diagnosis, is reported

for men and women in Table 1. In the analysis by cancer

site, 451 male cases and 716 female cases of cancer in

other sites were excluded (about 2 and 3% of the total,

respectively).

All analyses were conducted separately for men and

women by using Poisson models to estimate the relative

risk (RR) of developing cancer in educational groups,

adjusted for age (5-year categories) and area of birth

(north-western, north-eastern, central, southern Italy and

the islands; foreign country), a strong confounder in the

association between education and health. A synthetic

absolute measure of the excess risk attributable to

educational level was computed as the percentage of

cases avoidable if the whole population had the same

incidence rates as in the highest educational group

(attributable risk among the exposed). Temporal changes

were examined over three 5-year periods between 1985

and 1999 for those sites with a total number of cases

constituting at least 2% of the incident cases in the

overall study period. The effect of time on the risk of

cancer was assessed with an interaction term between

period and educational level. The analyses were per-

formed by using SAS (SAS Institute, 1999).

Results
The RR of cancer by educational level over the entire

study period, adjusted for age and area of birth, are

reported in Table 2. An estimated 13% of all malignancies

among men with middle-school education or less was

attributable to educational level, whereas women with

primary-school education or less were slightly protected.

Compared to men with at least high-school education,

the overall risk of developing cancer was 21% higher

among men in the low-educational group and 18% higher

in the intermediate. Men with primary educational level

or less had a two-fold increased risk for UADT

and stomach cancers, as well as significantly higher risks

for lung (RR=1.75), liver (RR=1.53), ill-defined

(RR=1.40), CNS (RR=1.39), rectal (RR=1.27) and

bladder (RR=1.11) cancers. With the exception of

CNS, these cancers were also significantly more likely

among men with an intermediate educational level, with

a clear ‘dose–response’ effect for UADT, stomach and

lung. Men with lower educational levels were at

significantly lower risk of melanoma and prostate cancer;

and those with primary educational level or less also had a
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20% lower risk of kidney cancer. None of the other

cancers was associated with educational level, although

the 50% higher risk of Hodgkin’s disease among men in

the intermediate group was marginally significant. The

percentage of cases in the two lower educational groups

attributable to education was particularly high for

stomach (40%), UADT (37%) and lung (35%) cancers.

Women with primary-school education or less had an 11%

lower overall risk of developing cancer during the study

period, compared to women with at least high-school

education. Increased risks were found for cervical and

liver cancers in both the low (RR=1.95 and RR=1.44,

respectively) and intermediate (RR=1.74 and RR=1.40)

groups. Women in the low-educational group were also at

significantly higher risk of stomach cancer (RR=1.59),

and at lower risk of being diagnosed with ovarian

(RR=0.82) and breast (RR=0.74) cancers. A ‘dose–

response’ effect was apparent for melanoma (RR=0.44

and RR=0.68 in the low and intermediate educational

groups) and for in-situ breast cancer (RR=0.41 and

RR=0.71, respectively). A marginally significant in-

creased risk was observed for bladder (30% higher),

ill-defined (40%) and liver (40%) cancers among women

in the intermediate group.

The temporal trends in the cancer risks among men by

educational level are presented in Table 3. An increase in

the educational gradient is particularly evident for rectal

and bladder cancer, whereas a lower risk of colon cancer in

the first period disappeared over time. The incidence

of kidney cancer was not associated with educational level

in the first period; however, men with primary-school

education or less were at significantly lower risk (RR=0.70)

in the last period. For these sites, the interaction between

period and educational level was statistically significant at

the 95% level. Finally, nonsignificant increases over time

in the risks of liver and ill-defined cancers were observed

in the low-educational group.

Among women with middle-school education or less, the

risks of stomach and liver cancers observed in the first

period were markedly lower by the last period (Table 4),

whereas the risk of cervical cancer increased, particularly

in the intermediate-educational group (from RR=1.49

to RR=2.08). Women in the low-educational group were

also increasingly less likely (from 15 to 50%) to be

diagnosed with in-situ breast cancer, compared with

higher educated women. The interaction between period

and educational level, however, was not statistically

significant for any of these cancers.

Table 1 Distribution of cancer cases by site and sex

Men Women

ICDIX code Site n % n %

140–208, 233 All malignancies
(excluding code 173)

25791 100.0 22 433 100.0

140–149, 150, 161 Lip, oral cavity, pharynx,
oesophagus and larynx

(UADT)

2414 9.4 452 2.1

151 Stomach 1408 5.5 705 3.2
153 Colon 2061 8.0 1778 8.1
154 Rectum, rectosigmoid

junction and anus
1106 4.3 860 3.9

155–156 Liver, gallbladder and bile
ducts

1311 5.1 722 3.3

157 Pancreas 646 2.5 496 2.3
162 Trachea, bronchus and

lung
5799 22.5 1171 5.3

163 Pleura 134 0.5 72 0.3
170–171 Bone and soft tissues 143 0.6 155 0.7
172 Melanoma 478 1.9 594 2.7
174 Breast – – 7771 35.3
180 Cervix uteri – – 736 3.3
182 Body of uterus – – 1246 5.7
183 Ovary – – 1074 4.9
185 Prostate 2307 8.9 – –
186 Testis 190 0.7 – –
188 Bladder 3203 12.4 610 2.8
189 Kidney and urinary organs 937 3.6 411 1.9
191–192 Central nervous system 497 1.9 365 1.7
158–159, 164–165,

194–199
Ill-defined cancers,
including metastatic

tumours

873 3.4 630 2.9

200, 202 NonHodgkin lymphomas 877 3.4 692 3.1
201 Hodgkin’s disease 137 0.5 115 0.5
203 Multiple myeloma 277 1.1 235 1.1
204–208 Leukemias 542 2.1 405 1.8
233 In-situ breast carcinoma – – 422 –

Turin, 1985–1999.
UADT, upper aero-digestive tract.
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Table 2 Relative risks of cancer by site, sex and level of education

Sex

Men Women

Site High Medium Low High Medium Low

All malignancies n 5241 6538 14 012 4019 5877 12 537
RR 1 1.18 1.21 1 1.01 0.89

95% CI 1.14–1.22 1.17–1.25 0.97–1.06 0.85–0.92
UADT n 382 568 1464 69 132 251

RR 1 1.45 1.96 1 1.28 1.07
95% CI 1.27–1.65 1.74–2.21 0.95–1.71 0.80–1.42

Stomach n 196 314 898 74 125 506
RR 1 1.51 2.02 1 1.13 1.59

95% CI 1.27–1.81 1.72–2.38 0.84–1.50 1.23–2.07
Colon n 478 563 1020 267 426 1085

RR 1 1.11 0.93 1 0.99 0.93
95% CI 0.98–1.25 0.83–1.04 0.85–1.15 0.80–1.07

Rectum n 214 294 598 115 175 570
RR 1 1.30 1.27 1 0.96 1.16

95% CI 1.09–1.56 1.07–1.50 0.75–1.21 0.94–1.43
Liver n 187 325 799 65 158 499

RR 1 1.55 1.53 1 1.40 1.44
95% CI 1.30–1.86 1.29–1.80 1.05–1.87 1.10–1.88

Pancreas n 154 140 352 67 126 303
RR 1 0.85 0.97 1 1.14 1.02

95% CI 0.67–1.06 0.80–1.19 0.84–1.53 0.77–1.35
Lung n 866 1428 3505 181 326 664

RR 1 1.54 1.75 1 1.11 0.89
95% CI 1.41–1.67 1.62–1.89 0.92–1.33 0.75–1.06

Pleura n 34 36 64 9 19 44
RR 1 1.01 0.90 1 1.36 1.50

95% CI 0.63–1.62 0.58–1.41 0.61–3.03 0.70–3.19
Bone n 38 39 66 29 43 83

RR 1 1.07 1.13 1 1.16 0.97
95% CI 0.68–1.67 0.73–1.77 0.72–1.87 0.60–1.55

Melanoma n 227 124 127 197 168 229
RR 1 0.55 0.33 1 0.68 0.44

95% CI 0.44–0.69 0.26–0.42 0.55–0.84 0.35–0.55
Breast n – – – 1680 2202 3889

RR 1 0.95 0.74
95% CI 0.89–1.01 0.69–0.78

Cervix uteri n – – – 93 193 450
RR 1 1.74 1.95

95% CI 1.35–2.24 1.52–2.49
Body of uterus n – – – 178 313 755

RR 1 1.10 1.09
95% CI 0.91–1.32 0.92–1.30

Ovary n – – – 205 289 580
RR 1 0.97 0.82

95% CI 0.81–1.17 0.69–0.98
Prostate n 637 580 1090 – – –

RR 1 0.83 0.70
95% CI 0.74–0.93 0.63–0.78

Testis n 90 58 42 – – –
RR 1 0.86 0.88

95% CI 0.62–1.21 0.58–1.34
Bladder n 649 859 1695 79 175 356

RR 1 1.23 1.11 1 1.30 0.98
95% CI 1.11–1.37 1.01–1.22 1.00–1.70 0.76–1.27

Kidney n 257 255 425 61 96 254
RR 1 0.96 0.80 1 1.02 1.07

95% CI 0.80–1.14 0.67–0.94 0.73–1.40 0.79–1.44
CNS n 97 125 275 60 71 234

RR 1 1.24 1.39 1 0.85 1.10
95% CI 0.95–1.62 1.08–1.78 0.60–1.20 0.80–1.50

Ill-defined cancers n 161 217 495 80 169 381
RR 1 1.28 1.40 1 1.40 1.27

95% CI 1.04–1.57 1.16–1.70 1.07–1.84 0.98–1.64
NonHodgkin lymphomas n 231 228 418 106 174 412

RR 1 0.95 0.89 1 1.17 1.05
95% CI 0.79–1.15 0.75–1.06 0.91–1.49 0.83–1.33

Hodgkin’s disease n 39 56 42 33 35 47
RR 1 1.50 0.86 1 1.05 0.79

95% CI 0.99–2.27 0.52–1.40 0.65–1.71 0.46–1.34
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Table 2 (continued)

Sex

Men Women

Site High Medium Low High Medium Low

Multiple myeloma n 56 70 151 35 58 142
RR 1 1.15 1.11 1 1.01 0.84

95% CI 0.81–1.64 0.80–1.54 0.66–1.54 0.57–1.25
Leukemias n 132 152 258 55 89 261

RR 1 1.08 0.87 1 1.17 1.35
95% CI 0.85–1.37 0.69–1.10 0.83–1.64 0.98–1.86

Breast (in situ) n – – – 130 128 164
RR 1 0.71 0.41

95% CI 0.55–0.91 0.32–0.53

Turin, 1985–1999.
CI, confidence interval; CNS, central nervous system; UADT, upper aero-digestive tract.

Table 3 Relative risks of cancer by site, period and level of education

Years

1985–1989 1990–1994 1995–1999

Site High Medium Low High Medium Low High Medium Low

All malignancies n 1447 1863 4620 1630 2163 4616 2144 2495 4741
RR 1 1.14 1.20 1 1.25 1.30 1 1.16 1.16

95% CI 1.06–1.22 1.13–1.28 1.18–1.34 1.23–1.38 1.10–1.23 1.10–1.23
UADT n 116 187 569 120 186 493 145 192 395

RR 1 1.44 2.03 1 1.50 2.10 1 1.39 1.70
95% CI 1.14–1.82 1.65–2.50 1.19–1.89 1.70–2.60 1.12–1.73 1.38–2.09

Stomach n 66 101 343 60 102 287 69 110 265
RR 1 1.35 1.88 1 1.62 2.22 1 1.57 1.93

95% CI 0.99–1.84 1.43–2.47 1.18–2.23 1.66–2.97 1.16–2.13 1.45–2.57
Colon n 155 180 297 135 165 334 187 217 388

RR 1 1.03 0.73 1 1.15 1.12 1 1.14 1.00
95% CI 0.83–1.28 0.60–0.90 0.92–1.45 0.90–1.38 0.93–1.38 0.82–1.21

Rectum n 74 85 185 59 112 198 80 96 212
RR 1 1.02 0.94 1 1.81 1.57 1 1.22 1.44

95% CI 0.74–1.39 0.71–1.25 1.32–2.48 1.15–2.14 0.90–1.64 1.09–1.91
Liver n 49 93 218 66 118 270 72 114 310

RR 1 1.62 1.39 1 1.59 1.45 1 1.49 1.80
95% CI 1.14–2.29 1.01–1.92 1.17–2.15 1.09–1.93 1.11–2.00 1.36–2.36

Pancreas n 36 46 118 52 45 120 66 49 114
RR 1 1.11 1.14 1 0.81 1.03 1 0.72 0.81

95% CI 0.71–1.71 0.78–1.69 0.54–1.21 0.72–1.46 0.50–1.04 0.58–1.14
Lung n 270 454 1276 274 474 1144 322 500 1083

RR 1 1.46 1.70 1 1.61 1.83 1 1.54 1.67
95% CI 1.25–1.70 1.49–1.95 1.39–1.87 1.60–2.11 1.34–1.77 1.47–1.91

Melanoma n 43 26 39 62 34 34 119 64 54
RR 1 0.58 0.43 1 0.57 0.34 1 0.57 0.32

95% CI 0.35–0.94 0.27–0.70 0.37–0.87 0.22–0.55 0.42–0.77 0.22–0.46
Prostate n 111 107 231 175 151 303 350 320 551

RR 1 0.83 0.73 1 0.78 0.72 1 0.88 0.77
95% CI 0.64–1.08 0.58–0.93 0.63–0.97 0.59–0.87 0.76–1.03 0.66–0.88

Bladder n 187 220 528 205 291 588 254 345 571
RR 1 1.03 1.01 1 1.33 1.25 1 1.34 1.12

95% CI 0.85–1.25 0.85–1.20 1.11–1.59 1.05–1.48 1.14–1.58 0.95–1.31
Kidney n 55 72 151 88 90 143 112 92 130

RR 1 1.16 1.05 1 0.98 0.77 1 0.85 0.70
95% CI 0.82–1.65 0.76–1.45 0.73–1.31 0.57–1.02 0.65–1.13 0.53–0.92

Ill-defined cancers n 58 81 187 58 88 182 44 48 126
RR 1 1.22 1.17 1 1.43 1.43 1 1.10 1.55

95% CI 0.87–1.72 0.86–1.59 1.03–2.00 1.04–1.96 0.73–1.66 1.07–2.25
NonHodgkin lymphomas n 41 54 112 82 75 149 106 97 157

RR 1 1.19 1.06 1 0.89 0.94 1 0.93 0.90
95% CI 0.79–1.78 0.72–1.56 0.65–1.23 0.70–1.26 0.70–1.22 0.68–1.19

Turin, men.
CI, confidence interval; UADT, upper aero-digestive tract.
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Discussion
Over the entire study period, 20% excess risk of cancer

among men with lower educational levels was observed.

These men had significantly higher risks of UADT,

stomach, lung and liver cancers; they were also at higher

risk for CNS, rectal, bladder and ill-defined cancers. The

educational gradients were less pronounced among

women, with the exception of cervical and breast cancers,

and liver and stomach cancers, for which the gradients

were similar to those observed among men. For most

sites, the risk gradient did not vary substantially over

time, apart from an increase in the risks of rectal, bladder,

ill-defined and liver cancers among men and of cervical

cancer among women; and a decrease in the risk of kidney

cancer among men, and of stomach and liver cancers

among women. A direct gradient was confirmed for

melanoma, prostate, ovarian and breast cancers, which

remained stable over time.

Table 4 Relative risks of cancer by site, period and level of education

Years

1985–1989 1990–1994 1995–1999

Site High Medium Low High Medium Low High Medium Low

All malignancies n 926 1697 4043 1266 1953 4152 1809 2209 4303
RR 1 1.09 0.94 1 1.06 0.94 1 0.97 0.89

95% CI 1.00–1.18 0.87–1.01 0.98–1.14 0.88–1.01 0.91–1.03 0.83–0.94
UADT n 23 33 93 21 48 86 25 51 70

RR 1 0.88 1.06 1 1.50 1.17 1 1.49 0.96
95% CI 0.52–1.52 0.65–1.74 0.89–2.52 0.70–1.95 0.92–2.42 0.58–1.58

Stomach n 19 53 198 20 37 164 32 35 142
RR 1 1.61 1.84 1 1.16 1.74 1 0.84 1.35

95% CI 0.95–2.72 1.13–3.00 0.67–2.00 1.07–2.84 0.52–1.37 0.87–2.08
Colon n 74 133 322 79 128 356 114 165 401

RR 1 0.97 0.79 1 0.98 1.00 1 1.02 1.04
95% CI 0.73–1.29 0.61–1.03 0.74–1.30 0.77–1.30 0.81–1.30 0.82–1.30

Rectum n 30 49 200 38 63 201 47 62 168
RR 1 0.87 1.09 1 1.03 1.27 1 0.95 1.08

95% CI 0.55–1.37 0.73–1.63 0.69–1.55 0.88–1.84 0.65–1.39 0.76–1.55
Liver n 14 53 150 16 49 175 35 56 174

RR 1 1.90 1.57 1 1.79 2.19 1 1.03 1.11
95% CI 1.05–3.43 0.90–2.75 1.02–3.16 1.29–3.73 0.67–1.57 0.75–1.64

Pancreas n 22 33 93 16 43 101 29 50 109
RR 1 0.77 0.70 1 1.65 1.42 1 1.18 1.14

95% CI 0.45–1.33 0.43–1.15 0.93–2.94 0.81–2.47 0.74–1.88 0.73–1.79
Lung n 49 103 233 51 104 217 81 119 214

RR 1 1.15 0.89 1 1.28 1.10 1 0.97 0.76
95% CI 0.81–1.62 0.64–1.23 0.91–1.79 0.79–1.52 0.73–1.29 0.58–1.00

Melanoma n 30 33 59 59 56 78 108 79 91
RR 1 0.70 0.48 1 0.72 0.50 1 0.72 0.48

95% CI 0.42–1.15 0.29–0.78 0.50–1.05 0.34–0.74 0.53–0.97 0.35–0.68
Breast n 376 624 1227 564 746 1269 733 821 1382

RR 1 1.04 0.81 1 0.95 0.72 1 0.93 0.78
95% CI 0.91–1.18 0.71–0.91 0.85–1.06 0.64–0.80 0.84–1.03 0.71–0.87

Cervix uteri n 29 63 192 29 58 149 33 72 106
RR 1 1.49 1.89 1 1.68 2.06 1 2.08 1.65

95% CI 0.96–2.32 1.25–2.87 1.07–2.65 1.32–3.21 1.37–3.17 1.05–2.59
Body of uterus n 49 102 252 50 109 257 78 102 241

RR 1 1.12 0.98 1 1.34 1.32 1 0.94 1.08
95% CI 0.80–1.58 0.71–1.34 0.96–1.88 0.96–1.82 0.70–1.27 0.82–1.43

Ovary n 44 85 189 62 93 191 99 110 196
RR 1 1.13 0.92 1 1.01 0.93 1 0.90 0.75

95% CI 0.78–1.63 0.65–1.30 0.73–1.40 0.68–1.27 0.68–1.18 0.57–1.00
Bladder n 21 48 108 27 59 103 30 68 144

RR 1 1.19 0.87 1 1.32 0.93 1 1.42 1.22
95% CI 0.71–2.00 0.54–1.42 0.84–2.10 0.59–1.46 0.92–2.19 0.81–1.85

Kidney n 15 29 76 20 24 89 25 41 88
RR 1 1.09 1.18 1 0.75 1.06 1 1.18 1.07

95% CI 0.58–2.05 0.66–2.11 0.41–1.37 0.63–1.80 0.71–1.96 0.66–1.76
Ill-defined cancers n 27 70 154 30 64 122 23 35 105

RR 1 1.48 1.12 1 1.48 1.18 1 1.07 1.38
95% CI 0.95–2.32 0.73–1.72 0.95–2.29 0.76–1.83 0.63–1.82 0.85–2.25

NonHodgkin lymphomas n 20 45 122 36 70 134 50 59 156
RR 1 1.42 1.23 1 1.34 1.01 1 0.95 1.14

95% CI 0.84–2.42 0.74–2.03 0.89–2.02 0.67–1.51 0.65–1.39 0.79–1.64
Breast (in situ) n 7 7 13 34 35 57 89 85 94

RR 1 0.77 0.85 1 0.73 0.58 1 0.82 0.50
95% CI 0.26–2.24 0.30–2.40 0.45–1.17 0.36–0.93 0.61–1.12 0.36–0.70

Turin, women.
CI, confidence interval; UADT, upper aero-digestive tract.
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For many sites, particularly UADT, lung and bladder, a

large part of the social gradient is likely to be mediated by

the social distribution of smoking, the risk factor

accounting for the highest attributable fraction (D’Avan-

zo et al., 1995; Simonato et al., 2001), as reported in several

studies (Faggiano et al., 1997; Hemminki and Li, 2003).

Only a small proportion appears to have been explained

by social differences in occupational exposures (Kogevi-

nas et al., 2003; Richiardi et al., 2004). Alcohol consump-

tion has an inverse social gradient in the male Italian

population, and is associated with some UADT cancers.

The social distribution of these risk factors differs among

Italian women, showing either a direct gradient or none at

all (Vannoni, 2004); in particular, the gradual reversal of

the social gradient in smoking since the 1990s (Federico

et al., 2004) is not yet evident in cancer risks.

The inverse educational gradient observed for stomach

cancer is consistent with Italian data (Ferraroni et al.,
1989), but appears to be steeper than that found in

Northern Europe (Faggiano et al., 1997). This may be

explained by the higher prevalence of Helicobacter pylori
infection in Italy, which is inversely associated with

educational level (Palli et al., 1993; Russo et al., 1999).

A similar explanation holds for liver cancer, for which an

inverse social distribution of HBV and HCV infection

(together with alcohol consumption) has been found in

Italy (Intonazzo et al., 1991; Campello et al., 2002). In

countries with a high prevalence of HBV, such as Italy, the

social gradient in cancer risk appears steeper and more

consistent (Ferraroni et al., 1989; Faggiano et al., 1997;

Pearce and Bethwaite, 1997) than that found in countries

with a low prevalence, such as Finland, Sweden, Switzer-

land and Denmark (Faggiano et al., 1997).

For rectal cancer, either no gradient or a slight inverse

association has been reported (Faggiano et al., 1997;

Tavani et al., 1999; Hemminki and Li, 2003). An Italian

study observed a strong direct association between rectal

cancer and education only among women (Pisa et al.,
2000), whereas we found higher risks only among men

with lower educational levels. For colon cancer, a weak

direct association has also been consistently reported

(Van Loon et al., 1995; Hemminki and Li, 2003) in Italy

(Ferraroni et al., 1989; Tavani et al., 1999; Pisa et al., 2000),

whereas we found no association over the entire study

period. The disappearance of the protection observed

in the low-educational groups over time between 1985

and 1989 is consistent with the increasing economic well-

being during the 1970s and 1980s in Turin, and with

the inversion of the social distribution of the main risk

factors, such as alcohol, diet, physical inactivity, obesity

(The DAFNE Project, 2004; Vannoni, 2004). Similar

changes occurred a decade earlier in the United States

(Steenland et al., 2002) and Sweden (Hemminki and Li,

2003). The difference in the SES gradients for colon and

rectal cancers may be attributable to the higher

sensitivity of screening tests in detecting left-sided

adenomas compared with right-sided adenomas (Gupta

et al., 2005), already in common use during the 1980s

among higher social classes.

A direct educational gradient in kidney cancer among

men became evident in the last period. An evaluation of

absolute rates revealed that it was attributable to an

increase in incidence among higher educated men,

possibly related to new diagnostic techniques, leading

to earlier diagnosis among asymptomatic patients (Bos

et al., 2000); the absence of a similar effect among women

is not clear. The international literature is contradictory,

with reports of both direct (Pukkala and Teppo, 1986;

Lynge and Thygesen, 1990; La Vecchia et al., 1992) and

inverse relationships (Mellemgaard et al., 1994; Schleho-

fer et al., 1995), likely owing to the low attributable risks

of the main risk factors such as smoking, diet, obesity and

hypertension (Chow et al., 1996).

The strong protection against melanoma in lower SES

groups is likely to be attributable both to greater

recreational exposure to the sun (Zanetti et al., 1992)

and to earlier diagnosis among higher social classes

(Montella et al., 2002).

The higher risks observed for cancers with an ill-defined

site among people with lower educational levels may be

owing to greater delay and less accuracy in diagnosis.

Several studies showed that diagnostic delay (Ciccone

et al., 2000) and more advanced disease stages (Vineis

et al., 1993) are more frequent among lower social classes

in Turin.

The lower risk of prostate cancer among less-educated

men is consistent with reports from other countries

(Lund Nilsen et al., 2000; Hemminki and Li, 2003;

Steenland et al., 2004), and is likely to be associated with

the performance of screening, a more common practice

among higher social classes (Gilligan et al., 2004). Over

the past 20 years, in fact, the incidence of prostate cancer

in industrialized countries has been increasing, and the

frequency of advanced stages at diagnosis has decreased

among higher-educated men (Harvey and Kravdal, 1997;

Tarman et al., 2000).

An overall level of protection of 26% from breast cancer

among less-educated women is consistent with Italian

(La Vecchia et al., 1992) and international data (Faggiano

et al., 1997). Reproductive and hormone-related risk

factors, for which PAR is an estimated 40% in Italy

(Tavani et al., 1997; Colditz et al., 2006), are more

prevalent in higher social classes (Dos Santos Silva and

Beral, 1997) and largely explain the social differential

in incidence, although a direct social gradient has been
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found even after adjusting for these factors (Barbone

et al., 1996; Dano et al., 2004). There is increasing

evidence that a diet low in fat and red meat, and rich in

vegetables, is protective (Sieri et al., 2004), whereas

obesity is a strong predictor of postmenopausal breast

cancer (Lahmann et al., 2004). Given that the prevalence

of these risk factors is increasing among less-educated

women, especially obesity (Vannoni, 2004), not breast-

feeding (Iannucci et al., 2004), and unhealthy diet

(Vannoni et al., 2003; Turrini et al., 2004), the social

gradient in incidence is likely to change direction.

Of particular interest is the overall increase in the

incidence of in-situ breast cancer, from which less-

educated women seem to be protected. This is likely to

be the effect of the population screening programme in

Turin since 1992 (Buiatti et al., 2003), to which educated

women have shown higher adherence (Mancini et al.,
2004). Studies from the United States and United

Kingdom confirmed the positive association between

breast cancer incidence and SES, and showed that it is

inverted at advanced disease stages (Schwartz et al., 2003;

Yabroff and Gordis, 2003; Adams et al., 2004). The slight

protection from ovarian cancer found among less-edu-

cated women reflects the same determinants as breast

cancer (Bosetti et al., 2001; La Vecchia, 2001).

To explain the strong inverse educational gradient in

cervical cancer, both the social distribution of sexual

behaviour, the most important risk factor for human

papilloma virus (Bosch and de Sanjosé, 2003), and

adherence to screening programs, which can prevent

80–90% of malignant tumours through the detection of

precancerous lesions, must be considered (Segnan, 1997).

Participation rates in screening programs consistently

indicate that women in the lower social classes are less

likely to undergo screening (Mancini et al., 2004). Italian

data on the social distribution of sexual behaviours and

human papilloma virus prevalence are sparse, but

international data indicate greater promiscuity in lower

social classes (De Sanjose et al., 1997).

Uterine cancer did not show a social gradient in our study,

and international literature is inconsistent (Faggiano et al.,
1997). The main risk factors, which include reproductive

behaviour, obesity, and oestrogen use (Cook et al., 2006),

suggest a direct social gradient; however, hysterectomy

and voluntary abortion are both more prevalent among

less-educated women in Italy (Spinelli et al., 1999;

Materia et al., 2002), which may explain the absence of

such an effect.

Less common cancers

The higher risk of CNS cancer observed among less-

educated men contradicts previous findings in which

either no association or a direct social gradient was

reported (Faggiano et al., 1997), although only for some

cancer histotypes (Inskip et al., 2003). The aetiology of

cerebral tumours remains unclear, although several

reports indicate associations with occupational exposures

that cut across diverse social strata (e.g. physicians,

dentists, fire-fighters, farmers, miners, metal workers)

(Navas-Acien et al., 2002; Pan et al., 2005).

A higher risk of testicular cancer in upper social classes

has been documented in Western countries (Faggiano

et al., 1997), although not consistently (Moller and

Skakkebaek, 1996), together with a decrease over time

owing to an increase in incidence among less-educated

men (Hemminki and Li, 2003). Apart from cryptorchid-

ism, which is more frequent among less-educated men

(Moller and Shakkebaek, 1996), other risk factors are

more widespread among educated men, such as repro-

ductive factors, a small number of siblings, or high-fat

diet during the 1980s (D’Amicis et al., 1994; Dos Santos

Silva and Beral, 1997; Garner et al., 2005).

A direct social gradient reported for Hodgkin’s lymphoma

seems to vary in direction and intensity, depending on age

at onset and histological type of tumour (Serraino et al.,
1991; Mueller and Grufferman, 2006).

Limitations

The results of this study are based on data derived from

linkage between a well-established cancer registry and a

census-based cohort. The most serious threat to the

validity of our results is the potential selection bias owing

to the lack of health information for people who left Turin

during the study period. However, a previous study

concluded that Turin emigrants were generally healthier

and more likely to be single, but they did not differ

significantly in SES compared with the stable population

(Costa et al., 1998). Another limitation was the lack of

information on health-related risk factors at the indivi-

dual level, which made it impossible to directly assess

their impact on the SES gradient in cancer risk. We have,

alternatively, commented on the coherence between the

observed social gradients and the prevalence of the

respective risk factors in SES groups, although this

information is often incomplete.

Conclusion

Educational inequalities in cancer risk observed in this

dynamic Italian cohort, in general, appear similar in

magnitude and direction to those found in other Western

countries. The gradient in the risks observed for rectal,

colon, kidney and uterine cancers differs, in part, from

the results of other studies, and requires further

investigation.

The influence of educational level on cancer incidence

seems to be greater among men, and an increase can be
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expected, given that many risk factors seem to be

increasing among young people in lower social classes.

This emphasizes the need to focus on measures for

reducing social inequalities in these behavioural risk

factors, especially during adolescence. The temporal

changes in educational inequalities found for several sites

suggest new hypotheses on the determinants, and on

the role played by inequalities in access to early diagnosis

(for kidney, breast, cervical and ill-defined cancers).

A thorough understanding of the relative burden of well-

documented causes of social inequalities in cancer risk is

essential to address preventive measures and to direct

future research on unexplained social differences. This

information can be partly obtained from studies conducted

in other Western countries; however, a higher priority on

surveillance studies of known lifestyle and biological risk

factors for cancer in Italy is required, as a complete picture

of the demographic, geographical and social pattern of

these factors is still lacking. This knowledge would

constitute the basis for predicting future trends in cancer

risk and for designing and implementing suitable policies

to tackle social inequalities.
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