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Trends in mortality from lung cancer in Spain, 1951-80
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SUMMARY Lung cancer mortality rates in Spain were calculated for the years 1951 to 1980.
Increasing age-standardised rates for men and levelled off ones for women were observed. Available
cigarette consumption data suggest that these current trends could change at the beginning of the next
century when there may be a levelling off of male rates and an “epidemic” of female lung cancer.

Lung cancer mortality rates have been increasing in
the majority of developed countries in the last few
decades, following by about 20 years a parallel trend in
cigarette smoking.! 2 In recent years, the rate of increase
has been greater in females than in males, reflecting the
growing popularity of cigarette smoking among
women over the past 20 to 30 years.>

In order to assess lung cancer mortality and patterns
of cigarette smoking, this paper presents the results of
a study carried out in Spain on mortality due to lung
cancer from 1951 to 1980. Cross-sectional rates by age
and sex were used. The trend of per capita
consumption of cigarettes from 1957 to 1982 is
presented as well as the current patterns of cigarette
smoking in Spain.

Material and methods

The data for deaths attributed to lung cancer were
obtained from Spain’s National Institute for Statistics
(INE) for the years 1951-80 (6th and 7th Revision
International Classification of Diseases, codes 162—
163; 8th and 9th Revisions, code 162).

Death rates per 100 000 inhabitants were calculated
using decennial census population figures. Intercensal
populations were estimated by linear interpolation.
Age-standardised lung cancer mortality rates were
calculated by the direct method, using the 1970
Spanish population as the standard population. The
age-specific lung cancer death rates for the 10-year age
categories 20-29, 30-39, . . 60-69 and 70+ years were
calculated for both sexes during the time period
referred to. These data were then used to compute age
curves for year-of-birth cohorts.

Statistical tests were performed to determine
whether time trends of lung cancer mortality were
statistically significant.

The trend of per capita consumption of cigarettes
from 1957 to 1982 was derived from the statistics
published by the Spanish National Monopoly of

Tobacco.® The data referring to the current patterns of
cigarette smoking in Spain were obtained from a
national sample-based survey conducted by the INE in
1978 on a sample of 5107 people representative of the
general Spanish population.® In this survey, persons
classified as ex-smokers were those who having
smoked in the past did not smoke when the survey was
carried out. No more detail is obtainable from the
survey.

Results
Mortality from lung cancer among men has had an
average increase of 11-4% per year from 1951 to 1980
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Fig | Age-adjusted lung cancer mortality rates among men
and women in Spain, 1951-80.
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Table | Age-adjusted (total) and age-specific lung cancer mortality per 100 000 among men and women in Spain, 1951-80
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Year Men Women
30-39 4049 50-59 60-69 70+ Total 30-39 40-49 50-59 60-69 70+ Total

1951 083 6-49 18-78 4319 56-28 8:63 0-63 293 544 11-07 13-00 2:94
1952 092 7-88 27-39 52-06 5197 10-07 0-77 2:64 604 11-54 1296 306
1953 074 715 26-02 51-06 62:48 10-22 095 302 600 11-06 1471 312
1954 1-30 714 30-14 58-31 7247 11-73 1-12 333 8-00 11-50 18-62 372
1955 112 7-44 34-84 70-78 78-05 13-40 1-20 364 671 11-48 18-69 367
1956 1-54 9-06 35-53 76:64 8497 14-52 1-50 384 8:03 12:25 21-36 415
1957 1-50 9-30 36'83 77-11 9117 15-00 1-53 409 9-23 15-59 23-67 474
1958 1-85 7-54 3493 8333 92:87 15-23 0-85 439 8-67 1379 20-28 426
1959 1-58 77 42:80 78:37 97-16 15-74 1-05 362 10-06 15-14 19-15 431
1960 1-95 10-84 42:32 9693 123-88 18-80 0-87 535 10-23 16-02 2567 511
1961 2:08 9-73 4287 103-53 124-40 19-24 1-26 4-59 821 16:32 22:01 457
1962 2:54 11-25 4713 107-74 132-52 2064 1-87 430 9-69 15-27 2419 482
1963 2:26 9-89 45-50 111-00 12895 2030 1-22 448 913 15-10 2594 4-87
1964 1-40 9-69 50-49 114-10 126:07 20-66 1-31 381 9-06 15-45 2475 467
1965 1-81 9-59 45-52 11579 148-26 21-58 1-01 355 9-27 15-93 2768 492
1966 2:62 10-62 4709 119-19 152:51 22:34 1-63 301 10-11 14-80 29-32 508
1967 2:48 10-44 4771 126:53 153-00 2290 1-54 484 10-31 1696 2817 543
1968 2:40 13-09 4813 132:66 163-30 2429 1-06 383 10-11 17-56 2994 5:35
1969 312 12:17 48-34 131-01 16577 2417 1-37 445 991 16:78 2742 520
1970 2:48 14-16 49-09 13590 166-35 24-88 1-15 388 9-54 2113 2643 542
1971 218 1375 52:31 142:63 176:10 2609 1-30 460 10-76 18-14 28-88 551
1972 201 12:90 5272 148-06 187-55 2693 1-35 368 999 1709 29-44 530
1973 2:20 13-00 51-59 153-64 205-41 2805 1-00 3-69 8-65 19-33 32:52 549
1974 1-98 13-50 55-35 160-53 21675 29-50 1-41 388 971 18-54 3121 555
1975 297 1523 60-12 172:52 238-58 32:30 1-10 376 8-37 19-83 33-09 557
1976 2:37 15-48 62:57 168-96 242:93 32:35 1-06 317 793 17-07 32:34 513
1977 307 1711 67-59 175-14 251-84 34:51 135 327 824 19-58 3543 571
1978 341 2077 7379 182:19 25863 36:39 101 345 9-07 17-98 3216 539
1979 419 2115 7740 18692 28240 3843 085 326 774 19-38 3512 5-52
1980 291 18:74 7319 187-75 29228 3814 0-81 334 778 1826 36:64 5-57

in Spain (fig 1 and table 1). The total increase
throughout the period has been 342%, which is
reflected in an increasing trend (see fig. 1) which
reached statistical significance.

Lung cancer mortality rates for women have also
risen during this period, with a total increase of 89%,
the trend being also statistically significant (table 2).
However, the trend showed two different phases: in
the first one, from 1951 to 1960, the rates increased at
about 7-4% per year, whereas in the second phase,
from 1961 to 1980, the rates levelled off.

The different evolution of the rates for each sex has
brought about a change in the sex ratio: while the male

Table 2 Correlation coefficients for lung cancer mortality
rates, Spain, 1951-80.

Men Women
r r
Age-adjusted rate 09999 * 0-8988 *
20-29 0-5124 ** ns.
30-39 0-8512 * n.s.
Age-specific 4049 09357 * ns.
rates 50-59 09650 * 0-3805 ***
60-69 09949 * 0-8984
+70 09951 * 0-9655 *
* p<0-0001 ** p<0-01 *** p<0-05

r=Pearson’s correlation coefficient

rates were three times higher than the female ones in
1951, in 1980 they were almost seven times higher.

Figure 2 and table 1 show the age-specific mortality
rates for each sex. Women over 60 and all the male age
groups display upward trends. Nevertheless, women
in the 30-59 age group also show a rising trend from
1951 to 1960, when it levels off and even decreases
towards the end of the period.

The lung cancer mortality rates for Spanish men
and women are illustrated by cohorts in figure 3. For
men, mortality increased linearly with age and was
consistently higher in the later born cohorts, except for
the last cohort born around 1956 which showed a
lower rate than the preceding one. This rate, however,
was based on few cases. For women, mortality only
increased until the cohort born around 1916, showing
lower rates for the later born cohorts.

The trend of per capita consumption of cigarettes
from 1957 to 1982 is shown in figure 4. This trend has
been increasing steadily throughout the period 1957—
80, although a levelling off with fluctuations is
apparent at the end of the period. Unfortunately, it
has been impossible to get data for cigarette
consumption before 1957 from the Spanish National
Monopoly of Tobacco.

The data from table 3 show that the current
prevalence of smoking in men was not appreciably
influenced by age up to age 65. The reported
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prevalence of smoking in women was higher in the
younger age groups, reflecting that smoking has
become widespread among women only in the last one
or two decades, although the possibility that the
prevalence of smoking among women aged 25 and
over has been underestimated due to some reluctance
to admit to smoking on their part cannot be ruled out.

Finally, table 4 shows the number of cigarettes
smoked per day in every age group. Smoking patterns
among men highlight the point that from the age of 25
until 65 the percentage of smokers who smoke more
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than 20 cigarettes per day exceeds the percentage of
those who smoke less than 20 cigs/day. This does not
apply to women who reported a smaller number of
cigarettes smoked daily on average.

Discussion

The data from this study show an upward trend of
lung cancer mortality in men and a levelled off trend in
women in Spain. These patterns are similar to those
seen in Italy,” where an upward trend also occurs in
men, while the trend for women has been quite steady
for the period 1955-78, and quite different from those
in other developed countries in which female rates
have been increasing during the period of reference.? ®

There is no evidence in our study that these trends
will change in the short term. Thus, the male
generation born around 1946 appears to maintain the
highest levels of mortality rates, and all age groups
show clear upward trends. For women, there is also an
increase in the early cohort values. However, the peak
is reached in the cohort born around 1916, and no
clear upward trend of lung cancer mortality among
young women is evident yet.

Although the data on per capita consumption of
cigarettes are not available by sex, its trend is mainly
determined by male consumption in Spain. As was
shown in fig 4, this trend has levelled off from 1975, in
spite of the fact that in the last few years smoking has
become widespread among women. Both this fact and
the data of the current prevalence of smoking in men
support the idea that tobacco consumption is levelling
off or decreasing in men at the present time and, since
the effects of smoking in a population only become
evident two or three decades after its diffusion, lung
cancer mortality in men will probably follow a parallel
trend in 20 or 30 years. Perhaps it could be considered
that the decline in mortality in the latest male cohort,
born around 1956, upholds this idea.

It is unfortunate that data concerning cigarette
smoking are not available before 1957 in order to
assess the potential impact of cigarette smoking on the

Table 3  Estimated prevalence (%) of cigarette smoking in Spain according to age and sex. Data from a sample-based survey
conducted in 1978 by Spain’s National Institute for Statistics (INE)

Men Women

Age
(years) Smoker Ex-smoker Non-smoker Smoker Ex-smoker Non-smoker

6-13 13-6 1-4 849 27 97-3
14-15 234 42 72:4 39 15 93-5
16-19 61-7 58 325 476 05 519
20-24 n7 39 244 479 43 478
2549 660 79 261 159 23 81-8
50-64 64-8 14-3 208 48 19 933
65 and + 460 303 233 29 1-4 957
Total 539 88 363 16:5 17 818
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Fig 3 Age-specific lung cancer mortality rates, 1951-80, among men and women in Spain for selected year-of-birth cohorts.

Table 4 Estimated distribution (%) of cigarette smokers
according to number of cigarettes smoked, age, and sex. Data
from a sample-based survey conducted in 1978 by Spain’s
National Institute for Statistics (INE)

Number of cigarettes smoked per day

Age Men Women
(years) 0-20 20+ NR 0-20 20+ NR
6-13 8304 2:85 14-11 49-48 — 50-52
14-15 89-18 9-31 1-512 81-01 — 18-95
16-19 79-29 1639 442 8543 10-12 445
20-24 s1-14 4610 2:76 73-60 23-64 2:76
2549 3628 61-55 217 68:13 25-14 673
50-64 40-37 57-68 195 71-62 21-68 67
+65 27:21 2677 4532 3574 752 56:74

N R=non response

age groups 30-59 during the period 1951-60. To our
knowledge, these data might suggest that some other
factors could have acted upon those age groups before
the period of reference.
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Fig4 Meandaily sales of cigarettes per Spanish adult over 15
years of age, 1957-82

There is some evidence from the observed pattern of
current cigarette smoking (table 3) to suggest a recent
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and massive spread of the habit in women. As the
smoking habits in early adult life are strong
determinants of the risk in subsequent life,2 we believe
that an “epidemic of lung cancer in women” can be
expected in the first or second decades of the 21st
century in Spain.

In conclusion, we believe that lung cancer mortality
trends very similar to the ones occurring in the USA
and the UK at present could happen in Spain at the
beginning of the next century. Nevertheless, some
facts such as the reduction in average tar and nicotine
yields over recent years, the smaller number of
cigarettes smoked on average (also inhaled less
deeply), and the effects of campaigns against smoking
could change or prevent the expected increase of lung
cancer mortality in women and the levelling off in
men.
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