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Smoking is an important risk factor for cardiovascular disease in Japan
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The association between cigarette smoking and lung cancer
was firmly established in the 1950s." The rapid increase in
incidence rates in the 20th century has led to an epidemic of
lung cancer, particularly among men in industrialized coun-
tries.”” In the United States, where serious smoking control
efforts were instituted almost 50 years ago, the incidence of
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lung cancer among men peaked in 1982 and began to decline
thereafter,” but it continues to rise in countries where smok-
ing control efforts have been less aggressive. In Japan, despite
a continuous decline in smoking rates over the last 50 years,
lung cancer incidence continues to rise.*

Lung cancer incidence patterns and trends vary by histo-
logical type® and have been shown to be related to smoking
patterns and exposures to other lung risk factors.® Shifts in
histologic type have been reported to accompany changes in
lung cancer incidence. Relative and absolute increases in ade-
nocarcinoma (AD) of the lung were first recognized in the
1970s” and continued to be observed in the United States®®
and Buropean countries.'’ Although this trend has now
peaked in the United States,'""* incidence appears to be still
increasing in certain areas of Japan.'>™'*

Trends in the incidence of lung cancer by histologic type
are of interest in the evaluation of the impact of changes in
cigaretie manufacture. In particular, although low-tar, low-nic-
otine, filtered cigarettes appear to have contributed to the
overall decline in lung cancer, and most notably in squamous
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cell carcinoma (SQ),' they may have simultaneously increased
the risk of certain peripheral tumors, such as AD,"" and it
has been hypothesized that the upward trend in the incidence
of AD is mainly due to the dissemination of low-tar filtered
cigarettes."*?® Smoke from low-yield filter-tipped cigarettes is
inhaled more deeply than that from earlier unfiltered ciga-
rettes.*?* Inhalation transports tobacco-specific carcinogens
more distally toward the bronchioalveolar junction, where
ADs often arise. The change in cigarette consumption from
nonfiltered to filtered cigarettes also reduces the yield of carci-
nogenic polycyclic aromatic hydrocarbons, which are inducers
of SQs, while simultaneously increasing that of carcinogenic
tobacco-specific N-nitrosamines, which are inducers of ADs."?

Here, we investigated differences in the effects of nonfilter
and filter cigarette consumption on changes in the incidence
of SQ and AD in Japan and the United States.

Material and Methods
Lung cancer incidence data in Japan were obtained from nine of
the 36 regional registries used to estimate nationwide incidence,
namely Yamagata, Niigata, Fukui, Shiga, Osaka, Okayama, Saga,
Nagasaki and Hiroshima City, which together account for about
18% of the Japanese population. For the United States, lung can-
cer incidence data were obtained from the Surveillance and End
Results (SEER) program of the US National Cancer. Institute,
which makes aggregate data available to the public. The data
cover about 10% of the US population in nine geographical
regions, namely the states of Connecticut, Hawaii, Iowa, New
Mexico and Utah, as well as the metropolitan areas of Atlanta
(GA), Detroit (M), San Francisco-Oakland (CA) and Seattle-
Puget Sound (WA). We selected cases diagnosed with lung or
bronchus cancer from 1973 through 2005 for the US data and
from 1975 through 2003 for the Japanese data. Morphology
codes indicating lung cancer cell type were grouped into eight
major categories according to the WHO scheme®: (i) SQ (Inter-
national Classification of Disease for Oncology version 3 (ICD-
0-3) codes 8050-8078, 8083~8084); (if) AD (8140, 8211, 8230~
8231, 8250-8260, 8323, 8480-8490, 8550-8551, 8570-8574,
8576); (iif) small cell carcinoma (8041-8045, 8246); (iv) large cell
carcinoma (including giant cell, clear cell and large cell undiffer-
entiated carcinoma 8010-8012, 8014-8031, 8035, 8310); (v)
other specified carcinoma; (vi) sarcoma (8800-8811, 8830,
8840-8921, 8990-8991, 9040-9044, 9120-9133, 9150, 9540-
9581); (vii) other specified malignant neoplasm and (vifi) unspe-
cified malignant neoplasm (8000-8005). The percentages of
cases with unspecified morphology in the United States and Ja-
pan differed by an order of magnitude: only 3.9% of the US cases
had morphology codes of 8000-8005, indicating “unspecified
malignant neoplasm,” whereas 33.6% of case reports in Japan
were coded 8000-8005. In accordance with Devesa et al.,'" we
proportionally allocated the cases with unspecified morphology
8 to the other seven categories on a registry-, year at diagnosis-,
sex- and age-specific basis.

US age-standardized incidence rates (ASR) were calculated
for the years 1973-2005 and Japanese ASR for the years
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1975-2003, by major morphological type, namely SQ, AD
and small cell carcinoma. Age standardization incorporated
the Segi world standard.”* All incidence rates were expressed
as newly diagnosed cases of malignant neoplasm per 100,000
person-years.

The trends in ASR were also characterized by the widely
used joinpoint regression analysis, as described in detail else-
where.?® Briefly, joinpoint regression is a statistical technique
that describes changing trends over successive segments of
time and the magnitude of an increase or decrease within
each segment after identifying the best fitting model. Essen-
tially, within each time segment, the log of the ASR is mod-
eled as a linear function of time (calendar year), thereby
yielding annual exponential rates of change in ASR. The
technique identifies the timepoint(s), also referred to as join-
point(s), at which there is a statistically significant change in
the incidence trend. A maximum of three joinpoints in the
model was allowed in the model fitting. The resulting trend
segments, as delimited in time by joinpoints, were described
by the annual percentage change (APC), that is, the slope of
the line segment® The calculation assumes that rates
increase or decrease at a constant rate over time, although
the validity of this assumption has not been tested. APC is
calculated based on the following regression model:

log (R,) = by + biy

where log (R,) is the natural log of the rate in year y
The APC from year yto y + 1

= By = & x 100
Ry

ot (y+1) _ obo+b1 ()
= (‘““gm—m—) X100

= (e — 1) x 100

In describing the trends, the terms “increase” or
“decrease” were used when the slope (APC) of the trend was
statistically significant (p < 0.05); otherwise, the terms “sta-
ble” or “level” were used.

Data on cigarette consumption were based on the market
share of nonfilter and filter cigarettes sale in each year, These
data were obtained from the US Federal Trade Commis-
sion,”® the Ministry of Health, Labour and Welfare, Japan,”
the Ministry of Finance, Policy Research Institute, Japan,®®
Japan Tobacco and Salt Co. and the Tobacco Institute of
Japan.

To assess whether the incidence rates of SQ and AD of
the lung were correlated to annual nonfilter and filter ciga-
rette consumption per capita, we used a multiple regression
framework.”® For a specific subpopulation (i.e., Japanese), we
let Y*P(#) represent the ASR (per 100,000 person-years) of
AD at time £, and Y*P(f") represent the ASR of AD at one
time point ahead of time £ For example:
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Figure 1. Japan and US nonfilter and filter cigarette consumption.
Data for annual consumptions of nonfilter (solid line) and filter
(dashed line) cigarettes per capita are presented. The shift from
nonfilter to filter cigarettes occurred in the 1960s and the 1950s in
Japan and the United States, respectively.

YAP(1) = [YAP(1), Y2 (2), ..., YAP(T - 1))
YY) = [Y*2(2), Y2 (3), ..., Y*2(T)]
Likewise, we let Y59() represent the ASR (per 100,000

person-years) of SQ at time ¢ and YS(£") represent the ASR
of SQ at one time point ahead of time ¢. Additionally, we let
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Figure 2. Joinpoint analysis of the overall age-standardized
incidence rates (ASR) of lung cancer among individuals in Japan
and the United States.

X (t" - 1) represent the nonfilter or filter cigarette consump-
tion at time £ - 1, where T is the appropriate time lag.
Thus, for each subpopulation, we have the following models:

r) = B+ BT + BAX(E - 1)+ (1)
YA () = BP + BPYAO(0) + BOX(eH ) 46 ()

We set T from 5 to 30 years according to the epidemiolog-
ical evidence: in this regard, because the incidence of lung
cancer does not appear to be lower among ex-smokers who
quit smoking within 5 years than current smokers,>™*' the
sum of the induction period and latent period of lung cancer
caused by tobacco smoking is likely longer than 5 years.

We then examined the adjusted R in the model with dif-
ferent time lags T among subpopulations and cigarette
designs to find the best fitting models (1) and (2) for nonfil-
ter and filter cigarettes among Japanese and Americans. R
value was interpreted to mean that for every unit increase in
annual nonfilter or filter consumption per capita, we expect a
B, point increase in the ASR of AD or SQ, holding all other
variables constant.

Int. J. Cancer: 128, 1918-1928 (2011) ® 2010 UICC
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Table 1. Trends of overall age-standardized incidence rates of lung cancer with joinpoint analyses in Japan and the United States

Japan (1975-2003)

Males 1975-1992 2.27 (1.9, 2.5) 1992-2003 —0.6" (-0.9, —=0.2)

USA (1973-2005)

6.2, 0.0)
—4.57 (~8.0, 0.9)

Males 1973-1981 1.8" (1.3, 2.2) 1981-1991 —0.6" (~1.0, -0.3) 1991-2003 —2.2" (2.5, —2.0) 2003-2005

:,1‘.,'2/,,:—~O.3)”,”,   ::

Source: SEER-9 areas covering about 10% of the US population (States of Connecticut, Hawaii, lowa, Utah, and New Mexico, and the metropolitan areas of San Fransisco-Oakland, Detroit, Atlanta,
and Seattle-Puget Sound), and Japanese nine areas covering about 10% of the Japanese population (Prefectures of Yamagata, Niigata, Fukui, Shiga, Osaka, Okayama, Saga and Nagasaki, Hiroshima
City and Nagasaski City).

loinpoint analyses with up to three joinpoints were based on rates (per 100,000 persons) and were age adjusted to the world population. Joinpoint analysis used the Joinpoint Regression Program,
version 3.3. April 1, 2008, National Cancer Institute.

APC is based on rates that were age standardized to the world population.

TAPC is statistically significantly different from zero (two-sided p < 0.05, calculated using a t-test.)Abbreviations: APC: annual percent change; Cl: confidence interval.
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Figure 3. Joinpoint analysis of the age-standardized incidence rates (ASR) of lung cancer by histologic type among individuals in Japan and
the United States. (a) Males and females combined Joinpoint analyses of the histology-specific ASR of lung cancer among individuals in
Japan and in the United States are presented for (1) males and females combined, (b) males, {¢) females. SQ, AD and SM indicate
squamous cell carcinoma, adenocarcinoma and small cell carcinoma, respectively.

We used STATA version 10.1 (STATA Corporation, College
Station, TX) for all analyses except the joinpoint regression
analysis, for which we used the Joinpoint Regression Program
version 3.3 (US National Cancer Institute, Bethesda, MD).

The Brown University Research Protections Office ruled
that this study did not involve human subjects.

Resulis
Figure 1 illustrates temporal trends in annual nonfilter and
filter cigarette consumption per capita in Japan and the

United States. The sharp increase in filter cigarette consump-
tion and sharp decrease in nonfilter consumption began in
the 1960s and 1950s in the United States and Japan, respec-
tively. Compared with the United States, the shift in con-
sumption from nonfilter to filter cigarettes occurred more
rapidly in Japan, with the share of filter cigarettes during this
period rapidly reaching 99%. Further, the sharp increase in
total consumption owed largely to increasing filter cigarette
consumption. Filter cigarette consumption then generally
continued to be flat until the late 1990s, when it began to

Int. J. Cancer: 128, 1918-1928 (2011) © 2010 UICC
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Table 2. Trends of age-standardized rates of lung cancer with joinpoint analyses by sex and histological group in Japan and the United States
— = e — TR e e ,‘T{érid',l - e e ,T‘rethBV:

“Trend 4

CAPC(95% Tl . Years' APC(95%C)  Years APC(95% C)

P 2003)
Squamous cell carcinoma

1975-1989  0.7' (0.2, 1.2) 1989-1992 4.4 (-3.3,12.7)  1992-2003  —1.9" (=23, ~1.4)
19751990 2.4 (1.8,3.0)  1990-1993  7.1(-1.1,15.9) 1993-2003 1.7'(1.1,2.2)
1975-1984  6.7% (4.2, 9.2) 1984-2003 0.2 (<0.6, 0.2)

1973-1982 2.1 (1.4, 2.8) 1982-1992  —1.7" (=2.4, —=1.1)  1992-2005  —3.6' (—4.0, —3.2)
1973-1978 - 9.47(6.6,123) 1978-1992 . 257 (2.4,3.0)  1992-2005  —1.4' (~1.8, ~1.0)
1973-1981 6.47 (5.3, 7.6) 1981-1988 1.87 (0.4, 3.1) 1988-2005 —2.2" (~2.4, -1.9)

241 (-3.1, ~1.6)

1998-2003 0.2 (-1.6, 1.9)
7.4' (4.4,10.6)  1984-2003 0.0 (~0.5, 0.5)

1975-1998  3.0" (2.7, 3.4)
1975-1984

973982 18107,29 19
1973-1979 7.2V (

1973-1980 62T (7

82-1992  —2.8'(-3.5,-21)  1992-2005  —45' (4.9, -40)

02(-09,13)  1988-2005  -31'(-34,-28)

5.7, 8.8) 1979-1992 1.4% (1.0, 1.8) 1992~1998 -—1.371' (~2.6 — —0.0) 1958—2005 -3.3" (-4.1, —2.6)

D12 03
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decrease. In the United States, filter cigarette consumption
peaked in the late 1970s.

Figure 2 and Table 1 provide the long-term trends in
overall lung cancer incidence in Japan and the United States
using the joinpoint regression analyses. For males and
females combined, while the peak incidence has already
occurred in the United States, with a downward trend begin-
ning in 1991, the incidence for Japanese continues to be flat,
followed by an upward trend until 1993. While the peak inci-
dence for Japanese males occurred in 1992, the incidence for
Japanese females continues to increase. Rates among Japanese
males decreased by 0.6% per year from 1992 to 2003, after
increasing by 2.2% annually from 1975 to 1992, and rates
among Japanese females increased by 3.6% annually from
1975 to 1982 and by 1.1% after 1982. In the United States,
peak incidence has already occurred in females in 1988, 7
years later than that in males. Among American males, rates
decreased by 0.6% per year from 1981 to 1991 and by 2.2%
per year from 1991 to 2005, after increasing by 1.8% annually
from 1973 to 1978.

Figure 3 illustrates temporal patterns in ASR for selected
histological types of lung cancer in Japan and the United
States. For males and females combined (Fig. 3a), the peak
incidence of SQ in Japanese occurred in 1992, 10 years later
than that in the United States. In the United States, the rate
of decline in SQ incidence significantly increased after 1992.
While the incidence of AD continues to increase in Japan,
peak incidence has already occurred in Americans, with a
downward trend beginning in 1992. The incidence of AD in
Japanese and Americans overtook the incidence of SQ in
1984 and 1976, respectively. For males (Fig. 3b), the peak
incidence of SQs has already occurred in Japanese, with a
downward trend beginning in 1994, 12 years later than that
in the United States. While the incidence of AD for Japanese
males leveled in 1998 after an upward trend, the peak inci-
dence occurred in the US males, with a downward trend be-
ginning in 1992. For females, the trends of SQ and AD in
Japanese are different to those in Americans (Fig. 3¢). In Jap-
anese, the incidence for SQ continues to decrease and that
for AD continues to increase. In contract, the peak incidences
of SQ and AD have already occurred in 1982 and 1991 in
the United States, respectively.

Table 2 provides the long-term trends in different histo-
logical groups of lung cancer incidence using the joinpoint
regression analyses. For SQ, rates among Japanese increased
by 0.7% annually from 1975 to 1989, were stable from 1989
to 1992, and then decreased by 1.9% from 1992 to 2003.
Among Americans, rates increased by 2.1% annually from
1973 to 1982, then decreased by 1.7% from 1982 to 1992 and
by 3.6% from 1992 to 2005. For AD, rates among Japanese
increased by 2.4% annually from 1975 to 1990, were stable
from 1990 to 1993 and then increased by 1.7% from 1993 to
2003. In contrast, rates among Americans increased by 9.4%
annually from 1973 to 1978 and by 2.5% from 1978 to 1992
and then decreased by 2.2% from 1992 to 2005. In Japan,

APC (95% CI)

Trend 4

Years

APC (95% CI)
-2.57(=3.3, =1.7)
~0.3 (~0.7, 0.1)
-1.6" (-2.1, 1.1)

‘Trend 3

Years
1995-2005
1991-2005
1991-2005

0.2 (-0.6, 1.1)

" APC (95% CI)
—1.6" (2.3, ~0.9)
4.2".(3.7, 4.7)

2.7 (1.3, 4.1)

© Trend 2

1982-2003
1984-1995
1976-1991
1982-1991

Years &

APC.(95% CI)
8.7% (2.0, 15.7)
5.3 (4.2, 6.3)
19.1" (9.5, 29.5)
9.0" (7.2, 10.9)

- Trend 1

1975-1982
1973-1984
1973-1976
1973-1982

©Years
ge standardized to the world population.

APC is statistically significantly different from zero (two-sided p< 0.05, calculated using a t-test.)

Abbreviations: APC: annual percent change; Ch: confidence interval.

Small cell carcinoma
Suamous cell carcinoma

USA (1973-2005)
Small cell carcinoma

and Seattle-Puget Sound), and japanese nine areas covering about 10% of the Japanese population (Prefectures of Yamagata, Niigata, Fukui, Shiga, Osaka, Okayama, Saga and Nagasaki, Hiroshima

City and Nagasaski City).
Joinpoint analyses with up to three joinpoints were based on rates (per 100,000 persons) and were age adjusted to the world population. Joinpoint analysis used the Joinpoint Regression Program,

Source: SEER-9 areas covering about 10% of the US population (States of Connecticut, Hawaii, lowa, Utah, and New Mexico, and the metropolitan areas of San Fransisco-Oakland, Detroit, Atlanta,
version 3.3.April 1, 2008, National Cancer Institute.

Table 2. Trends of age-standardized rates of lung cancer with joinpoint analyses by sex and histological group in Japan and the United States (Continued)

APC is based on rates that were a

. “Adenocarcinoma”
¥
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Tabie 3. The relatibonship between cigarette consumpﬁon and lung cancer incidence by hfstologic type in Japan and the Unitéd States

1925

D

Type of cigarette'  ¥ L

Japan
Nonfilter.
Filter k

United States

" Nonfilter

©a

(~0.518, —0.162) 25

(0.319, 0.591) 17

1.946F (1.297-2.594)

0.353 {~0.020 to 0.757)

*1 is defined as the lag between lung cancer incidence and cigarette consumption; Cl, confidence interval. *B, is the coefficient for cigarette
consumption in the model of Y(t") = Bo + B V() +PX(E™ — 1) + & *Statistically significantly different from zero (two-sided p < 0.05, calculated

using a t-test).

rates for small cell carcinoma increased by 6.7% annually
from 1975 to 1984, then leveled off thereafter. In confrast,
rates in the United States increased by 6.4% annually from
1973 to 1981 and by 1.8% from 1981 to 1988, and then
began to decrease thereafter.

Because sex-specific data on cigarette consumption by cig-
arette design were not available on public, we examined the
relationship between cigarette consumption and lung cancer
incidence by histologic type in males and females combined.
Table 3 summarizes the statistical relationship between them
using multiple regression analyses. The models in Table 3 did
not violate assumptions of normality and uncorrelatedness.
Among Japanese, the trend in nonfilter consumption was
positively associated with the incidence of SQ (B5%, 0.464 x
1073, 959% confidence interval (CI), [0.164 x 1073, 0.764 x
107%], p = 0.006) with the appropriate time lag of 30 years,
and the trend in filter cigarette consumption was positively
associated with AD incidence (A0, 1.946 x 1072, 95%CI,
[1297 x 1073, 2,594 x 107°], p < 0.001) with the appropri-
ate time lag of 25 years. Similarly, among Americans, the
trend in nonfilter consumption was positively associated with
SQ incidence (f5Q, 0364 x 1073, 95%CI, [0.109 x 107,
0.619 x 107%), p = 0.008) with the appropriate time lag of
20 years, while the trend in filter consumption was positively
associated with AD incidence (A, 3.142 x 1072, 95%CI,
[1.923 x 1073, 4.361 x 107°], p < 0.001) with the appropri-
ate time lag of 15 years. The negative association between
trends in nonfilter cigarette consumption and AD and
between trends in filter consumption and SQ among Japanese
and Americans reflect the shift in market share from nonfil-
ter to filter cigarettes.

Discussion

AD has replaced SQ as the most frequent histologic type of
lung cancer in both Japan and the United States. This
increase in AD incidence in both the countries is also associ-
ated with the introduction of filtered cigarettes and the sub-
stantial increase in filter cigarette consumption. The decrease
in nonfilter cigarette consumption due to the shift in market
share from nonfilter to filter cigarette is associated with the

Int. J. Cancer: 128, 1918-1928 (2011) © 2016 UICC

decrease in the incidence of SQ. To our knowledge, these em-
pirical observations, using population-based data from two
distinct countries, are the first to support the long-held hy-
pothesis that smoking filtered vs. nonfiltered cigarettes leads
to separate presentations of lung cancer. These results are
consistent with previous epidemiological study obtained using
data at the individual level.”*™*

Another possible explanation for the change in trends for
AD of the lung is changes in exposure to air pollution. Long-
term exposure to some components of polluted air, particu-
larly NOx, might play a role in the development of AD.”
Given that air pollution can be considered a general phenom-
enon, this possibility is not contradicted by the similarity in
trends in AD incidence in US males and females but is con-
tradicted by the difference in gender-specific trends in Japa-
nese males and females. In addition, compared with current
smokers, the lung cancer rate is very low among never smok-
ers.”® A prospective cohort study in Norway suggested that
although air pollution is one of the causes of lung cancer, it
may still much less than cigarette smoking that causes lung
cancer.®” A second possible explanation for this AD trend
might be related to underlying trends in exposure to environ-
mental tobacco smoke (ETS). Recent regulations have strictly
reduced ETS exposure in the United States.>® The consequent
decrease in exposure to ETS might explain the recent
decrease in incidence of ADs of the lung in the United States,
at least, in part. Although this point should be examined in
the future with more detailed exposure and outcome evalua-
tion, it is clear that ETS has much less impact on the risk
than active smoking.

Reflecting the wide-scale adoption of filter cigarettes be-
ginning in the 1960s, the United States observed a sharp
increase in ADs in the early 1970s, with 9.4% increases annu-
ally from 1973 to 1979. Interestingly, although filter cigarettes
penetrated the Japanese market more rapidly in the 1970s,
the increase in ADs in Japan has not been as sharp as in the
United States. There are two explanations for this. First, the
greater use of charcoal-containing cigarette filters in Japan
(70 vs. 1% in the United States) may have had a beneficial
effect, perhaps by trapping a greater load of fine particulates
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than other filters or by removing a greater load of volatile
toxic agents, such as hydrogen cyanide, N-nitrosamines and
volatile aldehydes known to act as inhibitors of lung clear-
ance.'” In this regard, Muscat et al. found no association
between charcoal filters and an attenuated risk of lung cancer
in a Japanese population.*® Second, it is of course also possi-
ble that the differences between the Japanese and US experi-
ence may have been affected by the assumptions used in allo-
cating specific morphologies to cases of unknown
morphology. Additional analyses focused on this issue may
clarify the observed differences.

It is considered paradoxical that a proportion of Japanese
who smoke is higher than American males but have a lower
incidence of lung cancer.” Several factors acting either alone
or in combination may explain this lower rate in Japan,'®*
including age at onset of cigarette smoking, specific personal
smoking (i.e., manner of smoking, particularly shallow inha-
lation), and the contents and construction of cigarettes. De-
spite the higher smoking prevalence in Japan, total cigarette
consumption per capita was lower than in the United States
until 1987, suggesting that Japanese smokers smoked fewer
cigarettes per day than their American counterparts. Other
differences may explain the lower lung cancer rates in Japan:
e.g., because consumption of filter cigarettes increased rapidly
around the same time that smoking became popular in Ja-
pan, Japanese smokers were less exposed to unfiltered ciga-
rettes. Additionally, the Japanese diet may have a protective
effect against lung cancer, owing to its relatively high con-
sumption of soybeans,*"** which contain the strong tumor
inhibitor genistein, and fish*' and relatively low intake of die-
tary fat*® Frequent consumption of green tea* may also
have a protective effect. Finally, Americans may have a
greater genetic susceptibility to tobacco carcinogens than Jap-
anese. In this regard, the lower relative risks by smoking in
epidemiological studies conducted in Japan versus the United
States is well known.'”® In this study, we found a shorter
lag time of T in Americans than in Japanese, which repre-
sents the shorter sum of induction and latent period in
Americans than in Japanese (e.g., lag times for AD after the
advent of filter cigarettes were 25 years in Japan vs. 15 years
in the United States). This might be a reflection of a differ-
ence in patterns of smoking behavior, life styles and suscepti-
bility to lung cancer between Japan and the United States.

Our findings suggest that the trends of incidence of lung
cancer by histologic type differ in males and females as well
as the associations between changes in the incidences and in
filter/nonfilter cigarettes differ among males and females, in
both Japan and in the United States. That may be due to the
differences in patterns of smoking behavior and the suscepti-
bility to lung cancer in cigarette smokers among males and
females. Smoking rate is significantly lower for females than
for males in both the countries (11.0 and 39.4% in males and
females in Japan, respectively, and 17.4 and 234% in the
United States).””*® Females were more likely than men to
smoke filter cigarettes (89.0-90.6% vs. 75.0-79.3% in the
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19705,7% and 92.9-94.6% vs. 87.0-90% in the 1980s).

Females with lung cancer are more likely to be never smokers
or less intense smoking history, and have AD subtypes.*’
Therefore, the sex-specific analysis for cigarette types and
incidence patterns by histology subtype would sharpen the
findings. However, unfortunately, the data on filter/nonfilter
cigarette consumption are not available both in Japan and
the United States so that we could not analyze the sex spe-
cific relationships between the trend in lung cancer incidence
by histologic type and consumptions of filter or nonfilter
cigarettes. Therefore, the analyses in males and females
combined may weaken a true relationship between the
increased trend in AD and filter cigarette consumption.
Nevertheless, we could obtain the statistically significant rela-
tionship between them using the data for males and females
combined.

Molecular examinations of lung cancer might give us an
insight to interpret different patterns of change in histology-
specific incidence by sex and ethnicities discussed above. It
has been reported that epidermal growth factor receptor
(EGFR) mutations commonly present in female, never-
smoker and Asian ethnicity.® Potential differences in several
risk factors including smoking by EGFR mutational status
have been reported to date.’"*?

Several limitations of this study warrant mention. First,
as an ecological study, it possesses all the limitations inher-
ent to ecological analyses. Aggregate data on exposure and
disease—data obtained from population aggregates—cannot
be linked to individuals. Although estimated consumption
of cigarettes was based on nationally averaged levels for
the respective countries, consumption may in fact vary by
area (rural vs. metropolitan), race/ethnicity, sex, age and
education. The increased consumption of filter cigarettes
may have played different roles in the increase in AD inci-
dence in males and females, but the present data lacked
the sensitivity to detect changes at this level. Second, the
data collected from Japanese prefectural population-based
cancer registries have major quality issues and fail to meet
international data quality standards for the proportion of
death-certificate-only cases, incidence-to-mortality ratio and
proportion of histologically verified cases.> Based on math-
ematical modeling, true incidence may be underestimated
by as much as 20%.>* Moreover, because one-third of the
Japanese cases in this study were of unknown morphology,
the data may not adequately reflect the true changes in
lung cancer incidence by histologic type. Nevertheless, we
do not consider that our allocation methodology biased the
results, and reanalysis of the data without the proportional
reallocation of cases with unspecified morphology returned
virtually identical results. Finally, another limitation may
be change over time in the definition of AD® or in diag-
nostic practice,’® although we consider that these them-
selves cannot account for the increase in AD incidence.
For example, major diagnostic advances such as bronchos-
copy, thin-needle aspiration, computed tomography scans
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and improved stains for mucin were all introduced in the
1980s,°® after the increases in the incidence of AD were
observed.

While the decreased incidence of SQ among Japanese and
Americans is encouraging in terms of cancer prevention and
control, it is counterbalanced by the increases in AD, espe-
cially among Japanese. As realization of the detrimental
health effects of cigarette smoking initially grew, the tobacco
industry strove to develop filtered cigarettes as less harmful
cigarettes, but subsequent scientific evidence has failed to
demonstrate any benefit from changes in cigarette design or
manufacturing.”” Despite the tobacco industry became well
aware of the fact that filtered cigarettes were not less harmful,
it has been advertised filtered or low-tar cigarettes to intend
to reassure smokers and were meant to prevent smokers
form quitting since the early 1950s in the United States® and
later in Japan.®® The false reassurances provided by market-

1927

ing strategies of filtered/low-tar cigarettes might be related to
the rising incidence of ADs of the lung.

The present results suggest that the shift from nonfilter to
filter cigarettes may have had the result of replacing one
cancer type with another. These findings emphasize the im-
portance of tobacco control programs, namely programs
that prevent the initiation of smoking, hasten the rate of
smoking cessation or limit exposure to ETS, have been asso-
ciated with a decrease in both cigarette consumption and
smoking rates, and subsequently with a decrease in lung can-
cer incidence.**°
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ABSTRACT

Background: We investigated the perceptions and practices regarding tobacco intervention among nurses, as
improvement of such practices is important for the management of patients who smoke.

Methods: Self-administered questionnaires were delivered by hospital administrative sections for nursing
staff to 2676 nurses who were working in 3 cancer hospitals and 3 general hospitals. Of these, 2215 (82.8%)
responded.

Results: Most nurses strongly agreed that cancer patients who had preoperative or early-clinical-stage cancer but
continued to smoke should be offered a tobacco use intervention. In contrast, they felt less need to provide tobacco
use intervention to patients with incurable cancer who smoked. Most nurses felt that although they assessed and
documented the tobacco status of cancer patients, they were not successful in providing cessation advice, assessing
patient readiness to quit, and providing individualized information on the harmful effects of tobacco use. In
multivariate analysis, nurses who received instruction on smoking cessation programs during nursing school were
more likely to give cessation advice (odds ratio, 1.61; 95% confidence interval, 1.15-2.26), assess readiness to quit
(1.73, 1.09-2.75), and offer individualized explanations of the harmful effects of tobacco (1.94, 1.39-2.69), as
compared with nurses who had not received such instruction.

Conclusions: The perceptions of Japanese nurses regarding tobacco intervention for cancer patients differed
greatly by patient treatment status and prognosis. The findings highlight the importance of offering appropriate

instruction on smoking cessation to students in nursing schools in Japan.

Key words: smoking cessation; intervention; nurses; perception

INTRODUCTION

Smoking cessation reduces the risk of developing tobacco-
related cancer.! In addition, preoperative abstinence from
cigarette smoking can reduce pulmonary and wound-related
complications among patients with cancer”™ and patients
undergoing orthopedic surgery.’ Smoking cessation also
prevents recurrence in patients with a potentially curable
tobacco-related cancer,’ reduces the risk of developing
a secondary tobacco-related cancer,’’ decreases the risk
of treatment side effects,!® and improves cancer survival.!l
These findings demonstrate the importance of tobacco
intervention practices for cancer patients who smoke.

During screening, diagnosis, treatment, rehabilitation, and
supportive care, nurses have many opportunities to intervene
with smokers and recent quitters at risk for relapse, and
evidence shows that nurses can provide effective tobacco
cessation interventions.'>!® However, attitudes toward such
interventions might differ according to the characteristics
of nurses and patient health status. Little is known about
the perceptions and practices of nurses regarding tobacco
intervention for cancer patients in Japan. Thus, we
administered a questionnaire survey to examine the
perceptions and practices of Japanese nurses working in
cancer hospitals and general hospitals regarding tobacco
intervention for cancer patients.
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