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Objectives. We investigated changes in socioeconomic inequalities in cancer
mortality rates among men in France between 1968 and 1996.

Methods. We used a representative sample of 1% of the French population
and studied 4 periods (1968–1974, 1975–1981, 1982–1988, and 1990–1996). Causes
of death were obtained by direct linkage with the French national death registry.
The socioeconomic position of men aged 35 to 59 years was measured by using
the occupational class reported at the time of the census at the beginning of each
period. Analyses were conducted for all cancers and specifically for lung, upper
aerodigestive tract, esophageal, colorectal, and other cancers.

Results. In all analyses, we observed socioeconomic inequalities during the 4
periods considered; the inequalities increased between the first and the last pe-
riod. Most of the total increase occurred between 1968 and 1981, and inequali-
ties remained stable thereafter. Inequalities were larger when men out of the
labor force were included in the analysis. The strongest increase in socioeco-
nomic inequalities over time was observed for upper aerodigestive tract cancer.

Conclusions. Although cancer mortality rates have decreased, substantial so-
cioeconomic inequalities in cancer mortality among men remain. (Am J Public
Health. 2007;97:2082–2087. doi:10.2105/AJPH.2005.073429)
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The situation in France is specific with re-
gard to cancer mortality rates, with large so-
cioeconomic inequalities in lung cancer and
non–lung cancer mortality rates. Investigating
changes in socioeconomic inequalities in can-
cer mortality rates by cancer site in this con-
text may provide leads to identify factors as-
sociated with cancer incidence and survival,
as well as to formulate prevention strategies.

We describe changes in socioeconomic in-
equalities in cancer mortality among French
men between 1968 and 1996.

METHODS

In 1968, the French National Statistics Insti-
tute created a longitudinal population study (the
permanent demographic samples), which repre-
sented roughly 1% of the French population.
The sample includes all persons born on any 1
of 4 specific calendar dates in any year and is
regularly updated to include new subjects with
any of these birthdays (births and immigrants).
Data are updated at each successive census
(1968, 1975, 1982, 1990). The institute
supervises the keeping of vital records, and thus

vital status is also systematically monitored for
demographic sample subjects.14 Causes of death
for our study were obtained by linkage with the
French national death registry (Institut National
de la Sarté et de la Recherche Médicale–Centre
d’Epidémiologie sur les Causes Médicales de
Décès [INSERM-CepiDc; National French Insti-
tute for Health and Medical Research, Depart-
ment of Epidemiology on Medical Causes of
Death]).

We studied 4 cohorts (1968–1974, 1975–
1981, 1982–1988, and 1990–1996; 1989
was excluded to avoid overlap between 2 con-
secutive periods). Each cohort began in the
year of a census and included all men who re-
sponded to the census and who were aged 35
to 59 years at that time. Each cohort was fol-
lowed for up to 7 years. If the men were still
aged between 35 to 59 years at the end of the
follow-up period, they were included in the
successive cohort. Men not born in metropoli-
tan France (approximately 15% at each cen-
sus), including foreigners who died abroad,
were excluded because their vital status was
not adequately recorded. Men for whom data
were inconsistent (fewer than 50 at each

Changes over time in socioeconomic in-
equalities in mortality rates by cause of
death among men have been examined prin-
cipally in northern Europe, the United
States, and the United Kingdom.1–7 In
France, changes over time in socioeconomic
inequalities in cause-specific mortality rates
have not been examined extensively,8,9 and
little is known regarding cancer mortality
rates. The study of cancer mortality rates is
of special interest in France because cancer
rather than cardiovascular disease is the
leading cause of premature mortality (before
the age of 65 years). A comparative study
found that cancer mortality contributed to
approximately 40% of socioeconomic in-
equalities in total mortality in France, Italy,
and Switzerland, compared with fewer than
20% in the United Kingdom and northern
Europe.10 A comparative study including
Italy, the United Kingdom, and northern Eu-
ropean countries and focusing on time
trends in socioeconomic inequalities in mor-
tality rates found that trends in socioeco-
nomic inequalities in cardiovascular mortal-
ity rates accounted for a large part of the
change in the socioeconomic inequalities in
all-cause mortality rates in all countries ex-
cept Italy.11

In addition, mortality rates by cancer site
have been investigated in a few studies, but
none of them have included data for France.
Most of them have considered lung can-
cer2–4,6,7,12 and less often colorectal cancers
separately.6,12 Few results are available on
prostate6 and stomach cancer.4

For lung cancer mortality rates, socioeco-
nomic inequalities are observed in all coun-
tries; in France, large inequalities are also ob-
served for non–lung cancer mortality rates.10

This is principally attributable to upper
aerodigestive tract (UADT) cancers, which in
France are both frequent and unequally dis-
tributed among social classes.13
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TABLE 1—Occupational Class Distribution Among Men, by Study Period: France, 1968–1996

Occupational 1968–1974, 1975–1981, 1982–1988,a 1990–1996,
Class no. (%) no. (%) no. (%) no. (%)

Total labor force 59 563 (92.9) 61 778 (93.8) 65 723 (91.1) 72 841 (90.6)

Professionals 11 762 (19.8) 14 419 (23.3) 18 052 (27.5) 24 406 (33.5)

Routine nonmanual workers 4474 (7.5) 4592 (7.4) 4968 (7.6) 4416 (6.1)

Self-employed 6049 (10.2) 5864 (9.5) 6150 (9.3) 6674 (9.1)

Farmers 8138 (13.6) 6886 (11.2) 5890 (8.9) 4272 (5.9)

Skilled workers 12 036 (20.2) 14 426 (23.4) 15 298 (23.3) 17 205 (23.6)

Unskilled workers 10 904 (18.3) 10 448 (16.9) 8588 (13.1) 8277 (11.4)

Agricultural laborers 1992 (3.3) 1310 (2.1) 940 (1.4) 724 (1.0)

Not in the labor force 4208 (7.1) 3833 (6.2) 5837 (8.9) 6867 (9.4)

a1989 was excluded as a study year to avoid overlap between 2 consecutive study periods.

census) were also excluded. Overall, 10187
men were excluded in 1968, 11159 in 1975,
12542 in 1982, and 14238 in 1990. The
cause of death was identified for slightly more
than 95% of those who died in the 1968 to
1974 period and approximately 98% of the
deaths for the later time periods.

Measures
The analysis was conducted for overall

cancer mortality and for the following cancer
sites: lung (International Classification of Dis-
eases, Injuries and Causes of Death, Ninth Revi-
sion [ICD-9]15 code 162), UADT (ICD-9
140–149, 161, 160.8), esophagus (ICD-9
150), colon-rectum (ICD-9 153–154), and
other cancers (ICD-9 150–159, 160 [except
160.8], 163–239). The latter category could
not be further divided because of the small
number of deaths in each period for specific
cancer sites. During the study period, lung
cancer accounted for 24% of all cancer
deaths, UADT cancers for 21%, esophageal
cancer for 8%, and colorectal cancers for 6%.

Socioeconomic status was measured by oc-
cupational class as reported at the time of the
census. Men who failed to report their occupa-
tional class (fewer than 0.5% in 1968, 1975,
and 1982; fewer than 2% in 1990) were ex-
cluded from the analysis. The final analysis
concerned 59563 men in 1968, 61778 men
in 1975, 65723 men in 1982, and 72841
men in 1990. Occupational class was coded
according to the 7-class collapsed version of
the classification developed by Erikson,
Goldthorpe, and Portecarero (EGP codes)16:
I–II (professionals), III (routine nonmanual
workers), IVa–IVb (self-employed workers),
IVc (farmers), V–VI (skilled workers), VIIa
(unskilled workers), VIIb (agricultural labor-
ers). No EGP code was assigned to those not
in the labor force (i.e., those not working for
reasons of health or choice: the retired, dis-
abled, ill, and so on). Unemployed job seekers
were classified according to the occupational
class they reported in the census.

Statistical Analysis
We conducted 2 sets of analyses: (1) an

analysis limited to those in the labor force
(using the 7-class collapsed version of EGP)>
and (2) an analysis of all participants, consid-
ering those not in the labor force as an

additional category at the bottom of the social
scale (using 7-class collapsed version of EGP
plus 1 category called “not in the labor force”).

Comparisons over time, as well as the inter-
pretation of the results, are complicated by the
possibility that the distribution of occupational
classes in the population may change over
time—that is, that some groups may grow
larger whereas others become more marginal.
The use of the relative index of inequality
(RII) as a measure of socioeconomic inequali-
ties overcomes this problem.17–19 The calcula-
tion of the RII is based on a ranking variable
for the socioeconomic position. For each edu-
cational group, this new socioeconomic index
corresponds to the relative position of that
group in the social hierarchy, that is, to the
proportion of the population with a higher so-
cial status. Therefore, this is a continuous
index with a value of 0 for someone at the top
of the social scale and 1 for a person at the
bottom. The values 0 and 1 correspond not to
the highest and lowest categories but to the
extremes of these categories and represent ex-
treme, possibly hypothetical, situations.

To obtain the RII, a Cox regression model
was used to regress mortality on this new so-
cioeconomic index. In all Cox regression mod-
els, age was used as the timescale variable.
The RII can be interpreted as the ratio of
mortality rates of those with the lowest to
those with the highest socioeconomic status.
The larger the RII, the greater the degree of
inequality across the socioeconomic hierar-
chy. In contrast to relative risk between ex-
treme groups of the social range, the RII is es-
timated with the full distribution and provides

a continuous measure of socioeconomic in-
equalities, which is used to compute the RII,
that simultaneously take into account the size
and relative position of each social group.

Mortality rates adjusted for age by direct
standardization, with the total male person-
years for the period 1968 to 1996 used as
the standard, were also calculated. Age-
adjusted mortality rates are presented only
for professionals, skilled and unskilled work-
ers, and men not in the labor force.

RESULTS

The distribution of the population accord-
ing to occupational class changed substantially
between 1968 and 1990 (Table 1). The pro-
portion of men employed in agricultural occu-
pations decreased strongly, and that of profes-
sionals increased substantially. The proportion
of manual workers remained relatively stable,
but the fraction of unskilled workers within
that group decreased. The proportion of men
not in the labor force increased over time.

RIIs are reported in Table 2. Inequalities for
all-cancer mortality increased substantially be-
tween 1968 and 1974 and between 1975 and
1981 among all men and remained relatively
stable after 1982. Among labor force partici-
pants, a similar increase in inequalities was ob-
served at the beginning of the period; then the
RII decreased between the second and the
third period, although confidence intervals
overlapped, and remained stable thereafter.
Similar results were observed for lung cancer.

Inequalities were much higher for UADT
and esophageal cancers. For all men, the RII
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TABLE 2—Relative Indices of Inequality (RIIs) and 95% Confidence Intervals (CIs) for Different
Cancer Sites, by Study Period: France, 1968–1996

1968–1974 1975–1981 1982–1988a 1990–1996

Deaths, RII Deaths, RII Deaths, RII Deaths, RII 
Cancers No. (95% CI) No. (95% CI) No. (95% CI) No. (95% CI)

All cancers

All menb 944 1.96 (1.58, 2.45) 1168 3.75 (3.05, 4.62) 1625 3.65 (3.05, 4.36) 1457 3.90 (3.22, 4.73)

Men in the labor forcec 803 1.88 (1.47, 2.41) 994 3.62 (2.88, 4.55) 1237 2.61 (2.13, 3.20) 1036 2.64 (2.12, 3.31)

Lung cancer

All menb 168 1.64 (0.98, 2.75) 272 3.67 (2.39, 5.62) 435 3.45 (2.45, 4.86) 391 3.86 (2.66, 5.60)

Men in the labor forcec 143 1.59 (0.88, 2.85) 238 4.42 (2.76, 7.09) 331 2.64 (1.78, 3.93) 278 2.62 (1.71, 4.04)

UADT cancer

All menb 174 4.04 (2.35, 6.93) 264 10.76 (6.66, 17.40) 358 11.06 (7.26, 16.87) 282 18.75 (11.23, 31.30)

Men in the labor forcec 140 2.88 (1.58, 5.25) 212 8.93 (5.26, 15.18) 258 7.18 (4.47, 11.55) 180 8.51 (4.81, 15.07)

Esophageal cancer

All menb 92 3.97 (1.91, 8.27) 105 5.63 (2.75, 11.53) 135 11.28 (5.66, 22.46) 108 7.16 (3.39, 15.11)

Men in the labor forcec 83 6.99 (3.06, 15.93) 92 5.95 (2.74, 12.94) 94 6.79 (3.10, 14.86) 74 4.79 (2.03, 11.29)

Colorectal cancerd

All menb 74 1.39 (0.64, 3.03) 75 2.59 (1.17, 5.72) 79 3.54 (1.58, 7.89) 95 3.01 (1.43, 6.31)

Men in the labor forcec 70 2.53 (1.08, 5.92) 66 3.13 (1.29, 7.57) 58 2.07 (0.81, 5.28) 71 2.48 (1.06, 5.82)

Other cancers

All menb 436 1.43 (1.04, 1.98) 452 2.18 (1.58, 3.02) 618 1.79 (1.36, 2.36) 582 1.99 (1.49, 2.66)

Men in the labor forcec 367 1.17 (0.81, 1.69) 386 1.90 (1.33, 2.72) 496 1.40 (1.02, 1.92) 434 1.56 (1.11, 2.20)

Note. UADT = upper aerodigestive tract.
a1989 was excluded as a study year to avoid overlap between 2 consecutive study periods.
bOccupational class in 8 categories: 7 categories for men in the labor force according to the occupation reported in the census and 1 category for those not in the labor force, with unemployed
men classified according to their last occupation.
cOccupational class in 7 categories according to the occupation reported in the census.
dAgricultural laborers were grouped with farmers in the analyses.

for UADT cancers increased almost 3 times
from the first (1968–1974) to the second
(1975–1981) period, and then it remained
relatively stable. The increase observed
among all men in the last period may have
been attributable to random variation, be-
cause confidence intervals overlapped. The
RII was generally lower for cancers of the
esophagus than for cancers of the UADT
and showed no clear increase or decrease
throughout the period, because of wide and
overlapping confidence intervals.

For colorectal and other cancers, the pattern
was similar to that observed for all cancers. RIIs
greater than 1, although sometimes not statisti-
cally significant, were observed for all periods.

Age-adjusted mortality rates are presented
in Figure 1. Among all men, for total cancer
and for most of the cancer sites, mortality
rates increased from 1968 to the end of the
1980s, after which a small decline in rates
was observed. For colorectal cancers among
all men, however, rates were stable over the

study period. Mortality rates remained glob-
ally stable for professionals. Among men in
the labor force, the widening of socioeco-
nomic inequalities in the early part of the
study period resulted mainly from an increase
in mortality rates among unskilled workers.
There was a slight decrease in mortality rates
between the 1982 to 1988 period and the
1990 to 1996 period for professionals and
unskilled workers. However, except for colo-
rectal cancers, no such decrease was ob-
served among men not in the labor force, for
whom mortality rates increased until the end
of the 1980s and then stabilized, except for
UADT and colorectal cancers.

For all cancers among all men, although
the gap between professionals and inactive
men widened throughout the period, the RII,
which takes into account the experience of
the whole population and adjusts for changes
in the distribution of socioeconomic groups,
remained relatively stable from the beginning
of the 1980s.

DISCUSSION

This study details changes in socioeconomic
inequalities in cancer mortality rates among
French men between 1968 and 1996. We
observed an increase in socioeconomic in-
equalities for all cancers and for each cancer
site considered (lung, UADT, esophagus, colon-
rectum, and other cancers). Most of the total
increase occurred between 1968 and 1981,
and inequalities remained stable thereafter.
Inequalities were larger when men out of the
labor force were included in the analysis.

Several studies have examined trends in so-
cioeconomic inequalities in cancer mortality in
other countries.1–5,7,20–22 Comparison with
these studies is hampered by several methodo-
logical issues because they covered different
periods and different age categories and used
different socioeconomic indicators and different
measures for the magnitude of socioeconomic
inequalities. In several studies, area-based mea-
sures of socioeconomic position were
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used.3,5,7,12,21 When individual information was
available, the population was often classified in
only 2 or 3 broad groups.2,4,22 Most studies
used mortality rates and the relative decrease
in each socioeconomic group or rate ratios to
measure socioeconomic inequalities, whereas
we used the RII, a measure of inequalities that
adjusts for changes in the distribution of the
population over socioeconomic groups.

Despite these discrepancies, the general pic-
ture that emerges from previous studies is that

socioeconomic inequalities in cancer mortality
rates have increased over time among men.
Inequalities have increased even though most
studies show that overall cancer mortality
rates have been decreasing; this decrease is
most notable in the highest socioeconomic cat-
egories.3,7,21,22 In our study, the widening of
socioeconomic inequalities at the beginning of
the study period was mainly attributable to an
increase in mortality rates among the lowest
social classes. A decline between the last 2

time periods in our study in mortality rates
was observed in all socioeconomic groups, re-
sulting in socioeconomic inequalities of similar
magnitude during those 2 periods.

Studies in other countries have mainly re-
ported an increase in socioeconomic inequali-
ties for lung cancer,1–4,6,7,12,21 although a
Finnish study, covering the period 1980 to
1995, showed a decrease.6,22 A study con-
ducted in the United States between 1950
and 1998 found that the positive gradient

Note. Mortality rates are adjusted for age by direct standardization, with the use of the total male person-years for the period 1968 to 1996 as the standard.

FIGURE 1—Age-adjusted mortality rates (per 100000 male person-years) for selected occupational classes for each period for (a) all cancers,
(b) lung cancer, (c) upper aerodigestive tract cancers, (d) esophageal cancer, (e) colorectal cancer, and (f) other cancers.
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(that is, higher mortality rates among men
with higher socioeconomic status) observed in
the 1950s diminished over time and reversed
in the 1970s, and socioeconomic inequalities
in mortality rates are now increasing.12

Trends in socioeconomic inequalities in
UADT and esophageal cancer mortality
have not been studied previously. Studies on
colorectal cancer have observed the emer-
gence of higher mortality rates among men
with lower socioeconomic status at the end
of the 1980s, whereas no social
differences6 or higher mortality rates
among men with higher socioeconomic sta-
tus12 were observed earlier.

Interpreting the Findings
Changes in socioeconomic inequalities in

cancer mortality rates may be partially ex-
plained by changes in the social distribution
of risk factors. In France, alcohol- or smoking-
related cancers account for a large share of
socioeconomic inequalities in cancer mortal-
ity rates in men. The recent decrease in mor-
tality rates is probably linked to the continu-
ous decrease in alcohol and tobacco
consumption observed in France since
1960.23,24 However, among French men, al-
cohol and tobacco consumption is highest
among men of lower socioeconomic status.
Differences in these behaviors between men
in and out of the labor force and among men
in the labor force, increased between 1982
and 1990, especially in alcohol consumption.
Given the latency period between exposure to
carcinogens and the onset of cancer, these
fairly recent changes may not account for the
trends observed in the present study, but it is
reasonable to assume that the trends we ob-
served continue trends that began earlier.

Furthermore, our data suggest that social dis-
parities in cancer mortality rates in men will
probably persist in the near future. Differences
in trends between lung, UADT, and esophageal
cancer may be partly attributable to differences
in risk factors or in the strength of associations.
Smoking is the main cause of lung cancer, and
both smoking and alcohol consumption are im-
portant risk factors for UADT and esophageal
cancers. The strongest association with alcohol
consumption was found for cancers of the
pharynx and oral cavity, and a stronger in-
crease was observed in social differences in

alcohol consumption than in tobacco consump-
tion.25 This may partially explain why socioeco-
nomic inequalities for UADT cancers were the
largest and showed the strongest increase over
time. Variations for other risk factors, such as
diet or occupational exposures, must also be
taken into account. Trend data on socioeco-
nomic differences in these factors are unfortu-
nately not available in France.

Socioeconomic inequalities were also ob-
served in 5-year survival rates,26–28 and past
studies generally found larger inequalities in
survival rates for types of cancer with a better
prognosis.29 For the cancer sites investigated
in our study, the survival rate was highest for
colorectal and UADT cancers. Several factors
related to survival (in particular, health care
access and use) could then also partly explain
our results. This could explain why, among al-
cohol- or tobacco-related cancers, inequalities
observed for UADT cancers were the largest.
Although in France access to health care and
cancer treatment is universal, a recent study
of lung cancer showed that individuals who
were not employed were 3 times more likely
to abstain from treatment.30 Studies reported
lower screening rates among people with low
socioeconomic status.31 Thus, social disparities
in participation in screening programs (in par-
ticular for colorectal cancers) could also con-
tribute to socioeconomic inequalities in cancer
survival rates.

Time trends in social disparities in health
care access and use could also partly explain
the trends observed in socioeconomic in-
equalities. Unfortunately, no information is
available in France on these trends. But the
quality of medical treatment has greatly im-
proved since 1968, and this could have
widened socioeconomic inequalities in cancer
survival (because those individuals with
higher socioeconomic status were more likely
to take advantage of such improvements in
medical treatment). In addition, the probabil-
ity of health-based selection to and from em-
ployment (i.e., that inidviduals with poorer
health are more likely to go out of the labor
force, or if already out, are less likely to find a
new job) certainly increased over the study
period, and this may also explain part of the
trends.32 These 2 effects may be more impor-
tant for cancers with a relatively good progno-
sis than for those with a poor prognosis.

Strengths and Limitations
The analyses are based on a large repre-

sentative sample, with an individual matching
between socioeconomic data and cause-
specific mortality data. The results therefore
do not suffer from the numerator and denom-
inator bias inherent in studies in which infor-
mation on occupational class for the living
and the deceased population is obtained from
different sources.33 Our results are restricted
to men born in metropolitan France. Very
little is known about socioeconomic inequali-
ties in cancer mortality rates among migrants,
and thus it is difficult to say what the results
in the whole population living in France
would have been. Changes in the classifica-
tion of the cause of death and in coding prac-
tices may have had some effects on the ob-
served time trends and may also partly
explain differences between France and other
countries. Among death certificates with a
mention of cancer, cancer was more often se-
lected as the underlying cause of death in
France than in other countries.34 On the
other hand, ICD coding changes had little ef-
fect on mortality trends for specific cancer
sites.35

Socioeconomic inequalities were studied
among all men and among men in the labor
force. The inclusion of men not in the labor
force as an additional category in the analyses
conducted among all men may be question-
able. The economically inactive are not an oc-
cupational class in the strict sense, and they
are not homogeneous. However, most of
them come from lower occupational classes.
Since they also have higher mortality rates,
their exclusion led to an underestimation of
mortality inequalities by occupational class.
On the other hand, their inclusion as a single
class at the lowest position in the social hier-
archy is likely to result in an overestimation
of socioeconomic inequalities. Despite these
limitations, the RII calculated in this way
among all men is a summary measure of in-
equalities in the whole population, which
takes into account changes in the proportion
of economically inactive men over time. The
comparison of the RIIs among all men and
among men in the labor force allows a more
complete description of socioeconomic in-
equalities in cancer mortality rates and their
variation over time.
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Conclusions
This study shows that, even if mortality

rates are decreasing, substantial inequalities
in cancer mortality rates among men in the
labor force persist and are even higher when
men not in the labor force are considered.
This underscores the need for public health
policies targeted toward the lower socioeco-
nomic groups. The strongest increase in socio-
economic inequalities over time observed for
UADT cancers suggests that special attention
should be paid to the prevention and treat-
ment of this group of cancers. Because alco-
hol consumption is strongly related to both
UADT cancer risk and social class, programs
aiming to reduce alcohol abuse may be espe-
cially useful in reducing socioeconomic in-
equalities for these cancers. In general, the
relative part of risk factors, access to health
care and use of health care, in these inequali-
ties has not yet been determined.
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