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specific mid-year population estimates on the basis of data from the U.S. Bureau
Background: Geographic surveys revealing variations in of the Census (Suitland, MD) were aggregated to form the person-years at risk.
Iung cancer mortality rates across the United States have Detailed population estimates were available for the entire 45-year period for
prompted epidemiologic studies in high-risk communities. whites but only from 1970 through 1994 for blacks (earlier detailed population

. estimates pertained only to the entire group of nonwhites). Death counts and
We have updated these maps to track the changmg patterns rates were produced at the national level, the level of nine Census Divisieas (

and to provide further clues to the determinants of lung «appendix” section), and the level of State Economic Areas (SEA), which are
cancer. Methods: Age-adjusted race- and sex-specific lung 508 individual counties or groups of counties defined by the U.S. Bureau of the
cancer mortality rates from 1950 through 1994 were calcu- Census to be relatively homogeneous in 1960 with respect to various demo-
lated for nine Census Divisions and 508 State Economic Ar- 9raphic, economic, and cultural factdf?). Data for all 50 states are presented,
eas of the United StatesResults: Pronounced geographic with Alas(,jka anéi (I;awaii eachh (l:;eing gonsisdered ell single un:jt fodr)SEA p:eroses.

L . . . Age-adjuste irect method, 1970 U.S. population standard) mortality rates
Va”atlpn in lung cqncer rates. was evident, W!th the pat_terns per 100 000 person-years were calculated for the time periods from 1950 through
changing substantially over time. Among white males in the 1959, from 1960 through 1969, from 1970 through 1979, from 1980 through
1950s and 1960s, high rates were observed in urban areas 0figgg, and from 1990 through 1994 among whites and from 1970 through 1979,
the northeast and north central states and in areas along the from 1980 through 1989, and from 1990 through 1994 among blgkXs To
southeast and Gulf coasts. By the 1970s, the northern excessilow comparison of the rates of change by considering the slopes of the lines,
began to fade, with high rates starting to cover wider areas figures presenting the trends by the Census Division were prepared by use of a
of the south. By the 1980s to the mid-1990s, Clustering c)flog scale for they-axis. They-axis-tox-axis ratio of one log cycle to 40 years

levated rates w. rominent acr th th tand t was used uniformly in all figures; this results in an annual change in rate of 1%
elevaled rates was pro entacross the southeast anad sou ho be portrayed by a line with a slope of 10 degréb$). Prior to preparing the

central areas, with relatively low rates throughout much of aps we deemed rates for an SEA on the basis of sparse data to be unstable if

the northeast. Among white females, little geographic varia- (a) the observed number of deaths was fewer than(sjthe observed number

tion was evident in the 1950s, but thereafter relatively high of deaths was fewer than 12 and the rate was not significantly different statis-

rates began to appear in clusters along the Atlantic and tically from the national rate; ofc) the expected number of deaths was fewer

Pacific coasts. For both sexes, consistently low rates Werethan six and the rate was not significantly different statistically from the U.S.

seen in the mountain and the plains states. Rates amongrate' For each race, sex, and time period, the stable SEA-level rates were ranked
. . ’ and partitioned into deciles, and maps were prepared with color codes that used

blacks were consistently Qlevated In northem areas_ and low shades of red and blue. Areas with rates based on sparse numbers of deaths were

across the south.Conclusions: The changing mortality pat-  shaded gray.

terns for lung cancer generally coincide with regional trends

in cigarette smoking, indicating that public health measures RESULTS

aimed at smoking prevention and cessation should have a

dramatic effect in reducing lung cancer rates. [J Natl Cancer

Inst 1999;91:1040-50]

The numbers of lung cancer deaths and age-adjusted rates are
shown in Table 1. The national age-adjusted lung cancer mor-
tality rates among white males more than doubled from 1950
through 1959 to 1980 through 1989 before declining slightly

The geographic patterns in cancer occurrence have providesim 1990 through 1994, when the age-adjusted rate was 71.7
important clues to the role of environmental or lifestyle factonser 100 000 person-years. Mortality rose over the 45-year period
that affect cancer risk. Atlases of cancer mortality in the Unitad all regions of the country, with the increases most pronounced
States for overlapping periods from 1950 through 19884) in the East South Central states and least pronounced in the
have revealed substantial geographic variation in rates and idsfountain states (Fig. 1). The rates of increase among men
tified high-risk areas where special studies have helped to efgradually slowed over time, and in five of the nine Census
cidate carcinogenic exposurés,6). Because the variation in Divisions, mortality declined in the most recent period, from
lung cancer has been especially marked over time and pface 1990 through 1994. Lung cancer rates continued to increase
we have updated the maps through 1994 and documented dam 1990 through 1994 in the Mountain, West North Central,
matic regional shifts in the geographic patterns of lung cancéfest South Central, and East South Central Census Divisions.
mortality.

MATERIALS AND METHODS Affiliations of authors:S. S. Devesa, D. J. Grauman, J. F. Fraumeni, Jr.,

Data on all deaths among Americans from 1950 through 1994 with cancerl%{g's'on of Cancer Ep|dem|olog){ and G_enetl_cs, Natlor_]al Cancer Instltute,
the underlying cause according to age, sex, and race were provided for the ﬁgghesda, MD; W. J. Blot, International Epidemiology Institute, Ltd., Rockville,
U.S. counties by the National Center for Health Statistics (Hyattsville, MD). : . .
selected all deaths due to cancer of the lung, trachea, bronchus, or pleura. Tlsr‘eorr&_aspondence toSusan S. Devesa, Ph.D., National Instltutes_ of Health,
International Classification of Disease codes included were 162-3 for the 6th dnrcUtVe P_Iaza South, Rm. 8048, Bethesda, MD 20892 (e-mail: devesas@
7th revisions (for deaths occurring from 1950 through 1967%),162 and 163.0 exchaTge.nlrl.gov). - .
for the 8th revision (from 1968 through 1978)0), and 162 and 163 for the 9th See’Notes” following “References.
revision (from 1979 through 1994)11). Annual county-, age-, sex-, and race-© Oxford University Press
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Table 1.Lung cancer deaths and mortality rates by sex, race, and time peritde West North Central and West South Central Divisions. The
United States, 1950 through 1994* national rates among black females were similar to those among
white females, more than doubling, from 15.2 per 100000 per-

Males Females son-years for the period 1970 through 1979 to 32.7 for the period
No. Ratet No. Ratet 1990 through 1994. The increases occurred over the entire time
Whites period in each Census Division, with rates from 1990 through
1950-1959 204225 30.00 37789 5.181994 being the highest in the East and West North Central
19601969 366 761 47.12 70554 7.71Divisions.
ig;g:ig;g ggg ééi gg:gg éig égf %g% Geogrgphic variati_on in I_ung cancer mortal_ity was pro-
1990-1994 401593 71.71 243955 33.43n0unced in nearly all time periods. During the period from 1950
Blackst through 1959, rates among white males were elevated in urban
1970-1979 66 331 79.55 16238 15.25areas of the northeast and along the south Atlantic and Gulf
1980-1989 94910 100.99 33534 25.92coasts (Fig. 2, A). Over time, however, the northeast excesses
1990-1994 53067 103.76 24158 pecame less evident, as rates rose more rapidly in other areas of
*Based on data from the National Center for Health Statistics and the U.tg'.e country (Flg.' 2, B-E). By the 1970s, many of the hlghest
Bureau of the Census. rates occurred in the southeast quadrant of the country, with
tRate per 100 000 person-years, age-adjusted using the 1970 U.S. populd@ader coastal bands of high rates spreading inland and also
distribution. along the Mississippi Valley. By the 1990s, virtually all of the
*Prior to 1970, data for blacks were reported as part of nonwhite deaths, rates in the highest decile occurred in the southeast quadrant. In
separately. contrast, rates in the North Central and Mountain areas remained

low relative to the rest of the country, while rates in the northeast
and far west approximated the national rate.

200 200 Among white females during the period from 1950 through
males 1959, geographic gradients were not pronounced (Fig. 3, A).
190 E‘é —#— East South Central 1001527 Over time, however, elevated rates became apparent along the
= A West South Central ]
a —o— South Atlantic ] coastal areas of the southeast and the Gulf but not across the

= East North Central
---0--- New England B
---%--- West North Central 1o

southeast quadrant as seen for males (Fig. 3, B-E). Rates also
became elevated in the far western states, while they remained
e Middle Atlantic relatively low in the North Central and Mountain areas.

<0 Pacific 104 Lung cancer mortality rates among black males were rela-
~+-B-- Mountain ] tively low across most of the southeast during the 1970s, with

] scattered areas of high rates across the northern tier, although not
] necessarily in urban areas (Fig. 4, A). The regional variation
faded over time, although scattered high-rate areas were seen

Rate per 100,300 person-years

whites blacks

! P (Fig. 4, B—C). Among black females, rates were consistently low
1960 1970 1980 1990 1980 1990 across the south from the 1970s through the 1990s and high in
Year Year northern and western areas (Fig. 5, A—C).

Fig. 1. Age-adjusted mortality rates for cancers of the lung, trachea, bronchLQ,'SCUSSDN

and pleura by sex and Census Division, from 1950-1959 through 1990-1994. . L .
Based on data from the National Center for Health Statistics and the U.S. BureauThe first atlas of cancer morta“ty in the United States, cov-

of the Census. ering the white population from 1950 through 1969, revealed
substantial geographic variation in lung cancer, with clusters of
high-rate counties in northern urban and southern coastal areas
Although considerably lower than the rates among males, lufl). When data were shown through 1980, there was a shift
cancer rates among white females showed a steeper climb, vitivard higher rates across the south among men and along the
the national mortality rising sixfold, from 5.2 per 100000 perAtlantic and Pacific coastal areas among wor(®i). The strik-
son-years in 1950 through 1959 to 33.4 in 1990 through 1994g changes in the geographic patterns of lung cancer among
The rates tripled by the 1970s and have doubled again sinelite men are illustrated here in the updated maps covering the
then. Mortality rose in each Census Division, with the mogi5-year period from 1950 through 1994. During the period from
rapid increases from the 1960s to the 1980s. In recent yedr890 through 1994, the rates among males in New Jersey, New
rates were highest in the Pacific states and lowest in the Mouferk, and other parts of the northeast had gone from some of the
tain states. highest in the nation to below the U.S. average, while the rela-
Rates among black males were higher than those among &wgly low mortality previously seen in the mid-south (e.g., Ken-
of the other three groups, increasing 31%, from 79.5 per 100 0@@ky, Tennessee, and Arkansas) and southeast gave way to
person-years for the period from 1970 through 1979 to 101.0 fesme of the highest rates in the country. Although geographic
the period from 1980 through 1989 and to 103.8 for the periathifts were less pronounced among white females, relatively
from 1990 through 1994. Rates continued climbing into theigh mortality rates along the Atlantic and Pacific coasts have
1990s in five of the nine Census Divisions, but peaks during thecome increasingly evident since the 1960s. The earlier maps
period from 1980 through 1989 were apparent in the Middfer nonwhites in the 1950s and 196(4) revealed low rates
Atlantic, East North Central, Mountain, and Pacific Divisiongcross the south for both males and females, with scattered high
(Fig. 1). From 1990 through 1994, the highest rates were iates in other areas, similar to the maps shown here for blacks in
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A: White males, 1950-1959

us = 30.00/100,000

35.82-56.95 (highest 10%)

32.14-35.81
. 29.18-32.13

27.37-29.17

25.47-27.36

23.51-25.46

21.75-23.50
 19.72-21.74

16.98-19.71

10.16-16.97 (lowest 10%)
- Sparse data (2 SEAs; 0.00% of deaths)

B: White males, 1960-1969

Us = 47.12/100,000

57.34-81.55 (highest 10%)
52.95-57.33

. 49.54-52.94
46.97-49.53
44 60-46.96
41.99-44.59
38.80-41.98

. 35.31-38.79
31.27-35.30
16.53-31.26 (loweat 10%)

C: White males, 1970-1979

US = 64.09/100,000
79.59-102.95 (highest 10%)
74.01- 79.58

. 70.13— 74.00
67.11— 70.12
64.27- 67.10
61.76— 64.26
58.79- 61.75
| 53.91— 5B.78
48.33— 53.90
19.76- 48.32 (lowest 10%)

Fig. 2. Mortality rates by State Economic Area for cancers of the lung, trachea, bronchus, and pleura among white males (age-adjusted, 1970 U.S.Avopulation)

= 1950 through 1958 = 1960 through 1969C = 1970 through 1979. Based on data from the National Center for Health Statistics and the U.S. Bureau of the
Census.
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D: White males, 1980-1989

Us = 72.23/100,000
97.57-111.92 (highest 10%)
88.01— 92.56

.| B3.58- 88.00
79.16— B3.57
75.53— 79.15
71.37- 75.52
66.72— 71.36
| 62.87- 66.71
56.65— 62.86
25.69— 56.64 (lowest 10%)

E: White males, 1990-1994

uUs = 71.71/100,000
96.31—123.79 (highest 10%)
90.24- 96.30
- B4.17- 90.23
79.07- B4.16
75.53— 79.06
71.45- 75.52
67.52— 71.44
| 63.15- 67.51
56.63- 63.14
23.50— 56.62 (lowest 10%)

Fig. 2 (continued). Mortality rates by State Economic Area for cancers of the lung, trachea, bronchus, and pleura among white males (age-adjusted, 1970 U.S.
population).D = 1980 through 198% = 1990 through 1994. Based on data from the National Center for Health Statistics and the U.S. Bureau of the Census.

the 1970s and 1980s. The geographic variation seen amdactors that have been associated with the distribution of lung
blacks, however, has become less pronounced over this ticaacer. Because cigarette smoking is the dominant cause of lung
period. cancer in the United Stat€45), we evaluated data from previ-
We present maps for which the rates have been ranked indas population surveys of smoking rates by area of residence.
pendently for each combination of race, sex, and time period. Afthough indicators of cigarette consumption at the state level,
alternative would be to combine the rates across time period$sased on sales tax data, have been available for many ({i€drs
and even, perhaps, across race or sex categories—before ranlingearliest sex- and state-specific data we could find pertained
and partitioning into deciles. However, because of the substan-1985, although even these data were not race spgtific
tial increases in rates over time, this approach would resultkiig. 6, A (males) and B (females), plots the distribution of cur-
mostly blue maps for early years and red maps for more receant smokers in 1985 by sta{d@7). Among white males, the
years. Because of the much higher rates among males tlpatterns of smoking prevalence and lung cancer rates for 1990
among females, combining the data for both sexes would reghitough 1994 appear to be similar, with high-rate areas for both
in mostly red maps for males and blue maps for females. Mapariables in the southeastern quadrant of the country. Among
combining the data for both races would be difficult to interprdemales, the concordance was less pronounced. Because esti-
because of the large areas with sparse data for blacks. Theraptes of the prevalence of smoking are weighted toward young
proach that we chose avoids these problems and enables cleandrmiddle-aged adults and the mortality rates are dominated by
assessment of the geographic contrasts within each map. deaths at generally older ages, the 1985 smoking patterns for
Only limited data are available according to SEA on riskoth males and females may predict lung cancer mortality rates
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A: White females, 1950-1959

Us = 5.18/100,000
6.21-8.88 (highest 10%)
5.76-6.20

. 5.41-5.75
5.11-5.40
4.8B0-5.10
4.50-4.79
4,25—-4.49
| 3.89-4.24
3.51-3.88
.91-3.50 (lowest 10%)

1
Sparse data (31 SEAs; 0.58% of decths)

B: White females, 1960-1969

Us = 7.71/100,000
9.30-15.39 (highest 10%)
B.42- 9.29
7.80- B.41
7.30- 7.79
6.76- 7.29
6.34— 6.75
5.89— 6.33

| 5.45- 5.88
4.84- 5.44
2,38- 4.83 (lowest 10%)

Sparse data (8 SEAs; 0.10% of deaths)

C: White females, 1970-1979

Us = 15.31/100,000
18.59-24.79 (highest 10%)
! 16.89-18.58
. 15.81-16.88

Fig. 3. Mortality rates by State Economic Area for cancers of the lung, trachea, bronchus, and pleura among white females (age-adjusted, 1970 Ung. populatio

A = 1950 through 19598 = 1960 through 1969C = 1970 through 1979. Based on data from the National Center for Health Statistics and the U.S. Bureau of
the Census.
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D: White females, 1980-1989

us = 26.17 /100,000
31.91-42.61 (highest 10%)
29.55-31.90

.~ 27.78-29.54
26.21-27.77
24.61-26.20
23.23-24.60
21.85-23.22
20.43-21.84
17.50-20.42

7.19-17.49 (lowest 10%)

E: White females, 1990-1994

Us = 33.43/100,000
40.38-54.67 (highest 10%)
37.79-40.37

. 36.39-37.78
34.63-36.38
32.89-34.62
31.25-32.88

 29.51-31.24

. 27.26—-29.50
23.92-27.25

6.61-23.91 (lowest 10%)

Fig. 3 (continued).Mortality rates by State Economic Area for cancers of the lung, trachea, bronchus, and pleura among white females (age-adjusted, 1970 U.S
population).D = 1980 through 198% = 1990 through 1994. Based on data from the National Center for Health Statistics and the U.S. Bureau of the Census.

in the decades to come. Formal statistical evaluation of the pong cancer among white men in urban areas, particularly in the
tential associations between the SEA-specific lung cancer mblerth, and the recent emergence of elevated mortality across
tality rates and the state-specific prevalences of smoking is lead stretches of the South. Smoking data were not specific
yond the scope of this analysis. enough to correlate with the patterns of lung cancer seen along
Because smoking acts at both early and late stages of Iithg southeast coast. However, smoking habits including the use
carcinogenesi§l 8), the relevant data on smoking for lung canef hand-rolled cigarettes were found to contribute to the high
cer occurring during the period from 1990 through 1994 wouldtes in southern Louisiana, especially among Caj#®).
be smoking prevalences for this time period and for time periodsnong black males, the prevalence of smoking in 1985 was
10, 20, and 30 or more years earlier. Limited data from the 195@svest in the Soutt{21), coinciding with the low rates of lung
indicate that regional differences in smoking patterns amorgncer among southern black men.
males were small, although smoking was more common in urbanAmong females in the 1950s, the prevalence of current smok-
than in rural areas, and the percentage of heavy smokers weswas highest in the West and lowest in the S¢L#h). By the
greatest in the Northeaét9). However, by the late 1970s, the1980s, however, white women in the West, in both the Pacific
prevalence of current smokers was highest among men unded the Mountain states, had the lowest percentage of current
age 65 years in the South, with little difference at older agesiokers among all regior{21). Thus, the lung cancer patterns
(20).By the mid-1980s, it was clear that the South led the nati@mong white women, particularly the Pacific coastal excess, are
at all ages in the percentage of adult males who smd@R&)l consistent with the high smoking rates in earlier years, but the
Therefore, the smoking trends fit well with the early excess oécent shifts in smoking prevalence are not yet reflected in the
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A: Black males, 1970-1979

Us = 79.55,/100,000
107.40-423.90 (highest 10%)
95.96-107.39
90.00- 95.95

85.49 - 89,99

79.58- B5.48

75.27- 79.57

69.77- 75.26

63.14~ 69.76

54,35~ 6313
32.73- 54.34 (lowast 10%)

- Sparse data (171 SEAs; 0.81% of deaths)

B: Black males, 1980-1989

uUs = 100.99/100,000
128.57-190.24 (highest 10%)
F 120.72-128.56
~ 112.53-120.7¢
107.54-112.58
101.81-107.53
98.02-101.90
91.88- 98.01
|| 85.37- 91.87
7B.16— B5.36
23.56— 78.15 (lowest 10%)

- Sparse data (161 SEAs; 0.49% of deaths)

C: Black males, 1990-1994

Us = 103.76/100,000
137.93-286.90 (highest 10%)
125.74-137.92
120.50-125.73
113.93-120.48
109.56-113.92
104.04-109.55
98.22-104.03

91.95— 98.21

B4 46— 91.94

33.05- B4.45 (lowest 10%)

- Sparse data (190 SEAs; ©.09% of deaths)

Fig. 4. Mortality rates by State Economic Area for cancers of the lung, trachea, bronchus, and pleura among black males (age-adjusted, 1970 U.S.4opulation)
= 1970 through 19798 = 1980 through 1989C = 1990 through 1994. Based on data from the National Center for Health Statistics and the U.S. Bureau of the
Census.
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A: Black females, 1970-1979

Us = 15.25/100,000
F 23.45-38.51 (highest 10%)
4

19.49-23.4
17.99-19.48
16.58-17.98
14.92-16.57
13.04-14.91
11.58-13.03
[ 9.27-11.57
. 7.98- 9.26
4,18- 7.97 (lowest 10%)
- Sparse data (284 SEAs; 4.50% of deaths)

B: Black females, 1980-1989
UsS = 25.92/100,000

39.04—61.81 (highest 10%)
34.22-39.03
o 31.83-34.24

29.53-31.92

26.62-29.52

25.72-26.61

21.22-23.71

18.98-21.21

14.97-18.97

9.96-14,96 (lowest 10%)

- Sparse data (238 SEAs; 2.17% of deaths)

C: Black females, 1990-1994

Us = 32.74/100,000
47.76-76.93 (highest 10%)
42.53-47.75

. 38.60-42.52
35.67-38.59
32.44-35.66
29.29-32.43
26.75-29.28

[ 24.22-26.74
20.15-24.21
10.33-20.14 (lowest 10%)

- Sparse data (264 SEAs; 3.30% of deaths)

Fig. 5. Mortality rates by State Economic Area for cancers of the lung, trachea, bronchus, and pleura among black females (age-adjusted, 1970 Lh§. populatio
A = 1970 through 1979 = 1980 through 1989C = 1990 through 1994. Based on data from the National Center for Health Statistics and the U.S. Bureau of
the Census.
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A: Males

Percentage
37.9-42.6 (highest 10%)
36.3-37.8

| 35.5-36.2
34.4-35.4
32.6-34.3
31.3-32.5
30.5-31.2
| 29.4-30.4
26.7-29.3
18.9-26.6 (lowest 10%)

B: Females

Percentage
29.9-34.9 (highest 10%)
28.5-29.8
27.6-28.4
26.7-27.5
25.8-26.6
25.4-25.7
24.5-25.3

| 23.8-24.4
22.1-23.7
10.6-22.0 (lowest 10%)

Fig. 6. Percentage of adults 20 years of age and older smoking cigarettes by stateA 188fales andB = females. Based on data from Shopland e(Hr).

lung cancer patterns. Among black females, however, the 198bestos exposures in shipyards, since risk of lung cancer is
prevalence of smoking was highest in the North Central regi&nown to decline following cessation of asbestos expo&l8g
and lowest in the South, thus resembling the distribution of lungdeed, a case—control study of lung cancer in northeast Florida
cancer. during the 1990s found no significant excess risk associated with
Although smoking patterns largely account for the regiongkior work in shipyardq431). It is possible that the recent clus-
variation in lung cancer mortality, the early mafis3) and tering of high lung cancer rates among females in coastal areas
subsequent correlation studies also suggested a relation to ogay be partly related to asbestos exposures associated with the
tain occupational exposurg23,24) and prompted a series ofshipbuilding industry in view of synergistic effects with smok-
case—control studies in high-risk areas, particularly along theg, although few women worked in the industry and the high
southern seaboard. In the 1970s and early 1980s, studiesaites extended to coastal areas without shipyards.
coastal Georgi#25), Tidewater Virginia(26), northeast Florida  Correlation studies have also revealed elevated rates of lung
(27),and southern Louisian@8) revealed an excess risk of lungcancer among males and females residing in counties with ar-
cancer associated with work in shipyards, primarily duringenic-emitting smelter¢32), prompting case—control studies
World War II. Asbestos exposure appeared to be the major haaising the possibility that there are carcinogenic effects of
ard, especially since clusters of mesothelioma were also eteighborhood as well as occupational exposure to inorganic ar-
served in certain coastal are@®,30).In the more recent maps, senic (33). Further epidemiologic studies in high-risk areas
the coastal excess of lung cancer among men was less @imauld continue to generate insights into occupational and other
nounced, perhaps because of a diminished effect of wartimevironmental determinants of lung cancer.
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The geographic patterns of |ung cancer may also be useful in Classification of Diseases, Injuries, and Causes of Death. Vol. 1. Sixth
targeting health planning and prevention programs. Lung cancer revision. Geneva (Switzerland): WHO; 1948. . o
has become the second leading cause of death (following heégr)t Worlq Heglth Org§n|zat|on (WHQ). Manual of the International Statistical
disease) among U.S. men and the third leading cause of death Cla.ss'f'cagon of D(';e"’.‘tsesl’ 'ng;r'sjﬁgndlggyses of Death. Vol. 1. Seventh

. . revision. Geneva (switzerland): ) .
(following heart and cer_ebrovascular diseases) among U(ﬁ)) Public Health Service (PHS). International Statistical Classification of Dis-
women(34), thus accounting for hundreds of thousands of pre- * eases, adapted for use in the United States. Vol. 1. Eighth revision. Wash-
mature deaths. The changing patterns of smoking prevalence andington (DC): US Govt Print Off; 1967 [PHS Publ No. 1693].
subsequent lung cancer rates should help identify target pogi) World Health Organization (WHO). Manual of the International Statistical
lations where anti-tobacco research and control programs are Classification of Diseases, Injuries, and Causes of Death. Vol. 1. Ninth
especially needed to reduce the enormous toll of this preventable revision. Geneva (Switzerland): WHO; 1977. _
disease. In particular, the study of high-risk populations afforéf?) U-S- Bureau of the Census. U.S. Census of Population: 1960, Number of
a special Opportunity for behavioral studies to understand the inhabitants, United States summary, final report PC (1)-1A. Washington

det . ts of i dtod loo th t effecti (DC): US Gouvt Print Off; 1966.
eterminants of smoking and to develop the most efiective m???:) Boyle P, Parkin DM. Jensen OM, Parkin DM, MacLennan R, Muir CS, et

sures aimed at SmOking cessation. al, editors. Cancer registration: principles and methods. Statistical methods
P for registries. IARC Sci Publ 1991;95:126-58.
AppPENDIX. Census divisions and states (14) Devesa SS, Donaldson J, Fears T. Graphical presentation of trends in rates.
New England Am J Epidemiol 1995;141:300-4. . .
. . . 153) U.S. Department of Health and Human Services. Reducing the health con-
Connecticut, Maine, Massachusetts, New Hampshire, Rhode Isla& ; ! "
sequences of smoking—25 years of progress: a report of the Surgeon

and Vermont General. Rockville (MD): Office on Smoking and Health; 1989 [DHHS
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