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Lung Cancer Prevention by Smoking Cessation Treatments
—The Significance and Methods of Smoking Cessation Treatment
in Medical Settings and Health Check-up Settings Including Cancer
Screening—

Masakazu Nakamural

ABSTRACT —— The essence of tobacco use is nicotine dependence. Nicotine dependence is a chronic disease that
often requires repeated intervention. There is strong evidence that smoking cessation intervention is effective and
cost-effective. In Japan, smoking cessation treatments had not been established, but the Ministry of Health, Labor and
Welfare decided to start health insurance coverage to smoking cessation treatments from April 2006. Future plans
call for increased accessibility and effectiveness of smoking cessation services in medical settings, and the initiation
and implementation of smoking intervention at health examination and cancer screening, linked with reimbursed
medical treatments. (JJLC. 2006;46:343-851)

KEY WORDS — Nicotine dependence, Smoking cessation treatment, Insurance coverage, Lung cancer, Cancer

screening
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Abstract Studying the relation between incidence of
stroke and weather is difficult because it requires large-
scale community-based data collection. Despite the lack of
strong evidence that weather conditions influence stroke
incidence, many clinicians feel that meteorological condi-
tions influence the onset of stroke. This study examined
whether emergency events related to stroke are influenced
by meteorological factors and was based on computerized
records of emergency medical transport services in a
Japanese city during the period January 1992-December
2003. A total of 53,585 patients transported for an event
coded as stroke were analyzed in relation to meteorological
factors such as temperature, humidity, and barometric
pressure. Poisson regression analysis was applied to clarify
the influence of daily meteorological conditions on the
daily incidence of emergency transport due to events coded
as stroke. Ordinary least squares regression analysis was
used to evaluate the influence of weather, defined as the
combination of meteorological parameters, on the occur-
rence of emergency transport due to events coded as stroke.
Daily mean ambient temperature and daily mean relative
humidity showed a statistically significant negative effect
on the incidence of the emergency transport events for both
men and women (P<0.001). Daily mean barometric
pressure was not significantly related to these events. The
occurrence of a holiday was negatively related to the
incidence (P<0.001). Dry weather and cool weather were
likely to shift the circadian curve of the incidence upward.
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Thus, occurrence of emergency transport due to events
coded as stroke is likely to be associated with weather
conditions.

Keywords Weather - Stroke - Emergency transport event -
Population-based study

Introduction

The occurrence of stroke is reportedly influenced by
environmental factors, including weather (Berginer et al.
1989; Lejeune et al. 1994; Chen et al. 1995; Feigin et al.
2000; Ebi etal. 2004; Ohwaki et al. 2004; Chang et al. 2004).
If the relation between weather and stroke occurrence could
be identified, information regarding weather-related risks
could be provided to the public as a strategy for stroke
prevention. Additionally, such information would be helpful
in establishing an efficient regional emergency medical
service system. Although many studies have clarified the
seasonal variation in stroke occurrence (Barer et al. 1984:
Shinkawa et al. 1990; Jakovljevié et al. 1996; Wang et al.
2003) and stroke mortality (Haberman et al. 1981; Lanska
and Hoffmann 1999; Aylin et al. 2001), influence of weather
on stroke occurrence is controversial. Rothwell et al. (1996)
reported that no significant relation between the incidence of
ischemic stroke and ambient temperature was observed in a
community-based study. Field and Hill (2002) also reported
that they found no association between weather changes and
stroke occurrence in a hospital-based study. Despite the lack
of strong evidence that weather conditions influence the
incidence of stroke, many clinicians believe that meteoro-
logical conditions influence the onset of stroke (Chen et al.
1995; Ohwaki et al. 2004).

This study aimed to examine whether emergency events
related to stroke are influenced by meteorological factors.
We conducted this study using computerized records of
emergency medical transport services in a city in Japan to
identify stroke events that would be indicative of overall
stroke events in the city’s population.
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iaterials and methods
Study site

The study targeted Japan’s second largest city, Yokohama,
which had a population of 3.43 million in 2000 (Census
2000) and which covers an area of 434 km?. Yokohama is
located in the middle of the Japanese Archipelago and faces
the Pacific Ocean. Annual average temperature is approxi-
mately 16°C, and annual average relative humidity is
approximately 65%.

Patient data

Retrospective analysis of the computerized records of
ambulance transport during the period January 1992
through December 2003 was conducted. In Yokohama,
the emergency medical transport service is managed by the
Emergency Medical Division of the Yokohama Fire
Bureau. Anyone can use an ambulance free of charge by
making a phone call to “119.” The emergency transport
service records include patients’ demographic character-
istics (age, sex, and residential area), the date and time of
the emergency call, the reason for transport (e.g., acute
illness, injury, injury due to a traffic accident, inter-hospital
transport), and the illness category (e.g., cardiovascular
disease, respiratory disease, digestive disease). Illnesses
were also identified according to the first diagnosis by
doctors in the emergency department to which patients
were transported and were coded according to the World
Health Organization’s International Classification of
Diseases, 9th Revision (ICD-9) for cases from 1992
through 2001 and according to the ICD-10 from 2002
through 2003.

The study targeted patients aged 50 years or older who
were transported by ambulance and coded as stroke
patients (ICD-9: 430-438; ICD-10: 160-167). Inter-hospital
transport accounted for approximately 12.5% of patients
coded as stroke patients, and these patients were excluded
from the analyses. Thus, the study included 53,585 patients
(30,163 men, 23,421 women, and 1 unknown) transported
to emergency departments for events coded as stroke
during the 12-year observation period. Because there were
no historical data, recurrent cases were not excluded.
Records indicated that 95.4% of the patients lived inside
the city. The minimum and maximum numbers of emer-
gency transport events coded as stroke in a single day were
2 and 37 (mean: 12.3, standard deviation: 4.6).

Population data and weather data

Population statistics used mn the study were obtained from
the Resident Registration System (Statistics and Analysis
Division, City of Yokohama) for the period 1992 through
2003. The population as of January 1 of each year was
taken as the population for the entire year. Over the 12-year
observation period, there was a 45% increase in the number

of residents aged 50 years or older (from 879,953 in 1992
to 1,273,125 in 2003) and a 6% increase in the total number
of city residents.

Weather data used in this study included the daily mean
ambient temperature (°C), daily mean relative humidity
(%), and daily mean barometric pressure (hPa, hectopascal)
measured at the Yokohama Local Meteorological Obser-
vatory; data were provided by Metocean Environment,
Japan.

Statistical analyses

Relations between the daily incidence of emergency
transport events coded as stroke per 100,000 population
and daily mean ambient temperature (°C), daily mean
relative humidity (%), daily mean barometric pressure
(hPa), and each of the days of the week were evaluated.
Daily mean ambient temperature was divided into incre-
mental ranges of 3°C, daily mean relative humidity was
divided into incremental ranges of 10%, and daily mean
barometric pressure was divided into incremental ranges of
10 hPa. The mean daily incidence of emergency transport
events coded as stroke per 100,000 population was
calculated for each of these meteorological factors by
range. When the number of days included within one range
of any meteorological factor was fewer than 10 during the
12-year observation period, the data from days with such
weather were excluded.

Poisson regression analysis (Cameron and Trivedi 1986;
1990) was applied to clarify the influence of daily meteo-
rological conditions on the daily incidence of emergency
transport events coded as stroke, as follows:

InNy =InPy + a+ B TEMPy + BoHUMDy,
+ B3PRES; + B4HOLIDAY

where N represents the number of incidences on day i in
vear k; Py represents the population on January 1 of year £;
TEMPy,, HUMDy;, and PRES;, represent the daily mean
ambient temperature, daily mean relative humidity, and
daily mean barometric pressure on day i in year &,
respectively; and HOLIDAY; is a dummy variable for the
occurrence of any holiday, including Sunday and all
national holidays.

Meteorological conditions were divided into weather
patterns. Use of too many categories can result in a small
sample in any one category. Thus, we used 96 weather
pattern categories, a number that was suitable for statistical
analysis. Temperature was categorized into six patterns by
increments of 5°C (0.0-4.9°C, 5.0-9.9°C, 10.0-14.9°C,
15.0-19.9°C, 20.0-24.9°C, and 25.0°C or greater). Rel-
ative humidity was categorized into four patterns by
increments of 20% (21-40%, 41-60%, 61-80%, and 81—
100%). Barometric pressure was categorized into four
patterns (1,000 hPa or less, 1,001-1,010 hPa, 1,011-
1,020 hPa, and 1,021 hPa or greater). The incidence of
emergency transport events coded as stroke per 100,000
population per day was calculated in relation to the
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resulting 96 patterns. Ordinary least squares regression
analysis was carried out with incidence per 100,000
population per day as the dependent variable and
meteorological parameters as the independent variables.
These included daily mean ambient temperature expressed
in ranges, daily mean relative humidity expressed in
ranges, daily mean barometric pressure of <1,000 hPa as a
dummy variable, daily mean barometric pressure of 1,001—
1,010 hPa as a dummy variable, and daily mean barometric
pressure of 1,011-1,020 hPa as a dummy variable. The 96
weather patterns were classified into five weather-risk
categories on the basis of the results of regression analysis.

The frequency of emergency calls per hour for each of
the 24 h of a day for emergency transport events coded as
stroke was evaluated in relation to five weather-risk
categories. Emergency calls made between 9:00 a.m. and
9:59 a.m., for example, were counted for hour 9.

P values of less than 0.05 were taken as statistically
significant. STATA/SE 8.2 for Windows (Stata, USA) was
used for the Poisson regression analysis, and SPSS 12.0J
for Windows (SPSS Japan) was used for the ordinary least
squares regression analysis.

Table 1 Effects of meteorological factors on emergency transport events coded as stroke in Yokohama, Japan, 19922003, estimated by

Poisson regression analysis

Independent variable Men Women
Coefficient Standardized coefficient P value Coefficient Standardized coefficient P value

Daily mean ambient temperature (°C) ~0.01156 -12.34 0.000 ~0.01267 -11.94 0.000
Daily mean relative humidity (%) -0.00143  -3.38 0.001 -0.00173 -3.63 0.000
Daily mean barometric pressure (hPa) 0.00054 0.58 0.560 -0.00111 -1.05 0.292
Holiday dummy -0.07149 —4.381 0.000 —0.03021 —-1.81 0.070
Constant —~11.48858 —12.16 0.000  —10.12121 ~9.46 0.000
Pseudo R 0.015 0.014

Dependent variable was daily number of emergency events coded as stroke
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Table 2 Effects of meteorological parameters on emergency transport events coded as stroke estimated by ordinary least squares regression

analysis

Independent variable Coefficient Standardized coefficient P value
Daily mean ambient temperature in 5°C intervals ~0.061 -0.714 0.000
Daily mean relative humidity in 20% intervals —0.051 —0.359 0.000
Dummy variable Pl: daily mean barometric pressure of <1,000 hPa 0.043 0.137 0.186
Dummy variable P2: daily mean barometric pressure of 1,001-1,010 hPa 0.005 0.018 0.869
Dummy variable P3: daily mean barometric pressure of 1,011-1,020 hPa 0.012 0.042 0.699
Constant 1.474 0.000
R 0.795

Adjusted R? 0.774

Dependent variable was the number of emergency transport events coded as stroke per 100,000 population per day for 96 weather patterns

Ethics

Data used in this study did not include personal informa-
tion, such as patients’ names and addresses. Use of the data
is based on two municipal ordinances enacted by the
Yokohama municipal assembly, the Free Access to
Information Ordinance (enacted February 25, 2000) and
the Protection of Personal Information Ordinance (enacted
February 25, 2000).

Results

Relations between the number of emergency transport
events coded as stroke per 100,000 population and
meteorological conditions and days of the week are
shown in Fig. 1. Emergency transport events coded as
stroke tended to decrease as temperature increased.
" Relative humidity also tended to be negatively related to
the incidence. These trends were observed for both men
and women. There was no clear relation between the
incidence and barometric pressure. The minimum inci-

dence was observed on Sunday, and the maximum
incidence was observed on Monday (Fig. 1).

Results of the Poisson regression analysis are shown in
Table 1. Daily mean ambient temperature and daily mean
relative humidity were shown to have a statistically
significant negative effect on the incidence of emergency
transport events coded as stroke for both men and women
(P<0.001). Daily mean barometric pressure was not
significantly related to the incidence. The occurrence of a
holiday was negatively related to the incidence (£<0.001).
The coefficient of determination, pseudo R?, of the Poisson
regression analysis for men was 0.015, and that for women
was 0.014.

Meteorological conditions were divided into 96 patterns
and represented using a matrix. Emergency transport
events coded as stroke per 100,000 population per day
were calculated for each cell of the matrix. When the
number of days included in one cell of the matrix was fewer
than 10 during the 12-year observation period, the data
were omitted. Ordinary least squares regression analysis
for the number of emergency transport events coded as
stroke per 100,000 population per day for each categorical

Fig. 2 Matrix of the five
weather-risk categories. High-

risk weather (H), middle- Dally meanotemperature 0.0- 5.0~ 10.0- 15.0- 20.0- 25 0+ 0.0- 5.0- 10.0- 15.0-
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cell was used to adjust the influence of the meteorological
conditions. Results of the regression analysis are shown in
Table 2. The adjusted multiple coefficient of determination
(adjusted R?) of the model was 0.774.

We defined high-risk weather, middle-high-risk weather,
middle-risk weather, middle-low-risk weather, and low-
risk weather as weather for which predicted numbers of
emergency transport events per 100,000 population per day
estimated by ordinary least squares regression analysis
were >1.3, 1.2 to <1.3, 1.1 to <1.2, 1.0 to <1.1, and <1.0,
respectively (Fig. 2). Circadian fluctuation, that is, regular
fluctuation based on a 24-h cycle, in the incidence of
" emergency transport events coded as stroke for each of the
five weather-risk categories obtained by the results of
regression analysis is shown in Fig. 3. Amplitudes of the
circadian curves of incidence gradually increased as the
weather risk increased. Bimodal frequency, manifested as a
prominent peak around 9:00 a.m. and small hump around
6:00 p.m., was observed.

Discussion

Results of this study indicate that occurrence of emergency
ambulance transport for patients coded as stroke at emer-
gency facilities increases with low temperature and with
low humidity. These findings are consistent with clinicians’
impression that meteorological conditions influence the
onset of stroke. There are two explanations for this phe-
nomenon. One is that stroke incidence itself is influenced
by weather conditions. The other is that use of the emer-
gency transport service is influenced by weather conditions.

Many investigators have reported that cold temperature
increases the risk of stroke occurrence (Feigin et al. 2000;
Ebi et al. 2004; Ohwaki et al. 2004; Chang et al. 2004).
Several mechanisms for the increased risk of stroke
occurrence in cold weather have been suggested. Increased
blood pressure induced by cooler weather has been con-

sidered a risk factor for stroke occurrence (Chen et al. 1995;
Wang et al. 2003). It has been reported that blood pressure is
negatively related to the ambient temperature (Brennan et
al. 1982; Woodhouse et al. 1993). Blood pressure has a
circadian pattern, with a peak in the early morning known
as the morning surge (White 2001; Kario et al. 2003). The
onset of stroke also has a circadian rhythm, with a peak in
the morning (Marler et al. 1989; Sloan et al. 1992). Stergiou
et al. (2002) reported that the circadian blood pressure
pattern is parallel to the circadian pattern of stroke onset.
The circadian variation in emergency calls shown in Fig. 3
is consistent with these findings and implies that the risk of
stroke associated with the morning blood pressure surge is
influenced by meteorological conditions. Several studies
have shown that plasma fibrinogen concentration and
viscosity have seasonal variation, with a peak in winter
(Stout and Crawford 1991). Our study showed that low
humidity may increase the risk of stroke occurrence. This
finding may be explained by altered blood viscosity in-
duced by dry weather or by increased fibrinogen concen-
tration in response to inflammation (Woodhouse et al. 1994;
Cook and Ubben 1990), including that due to respiratory
infection promoted by dry weather, although the mecha-
nism is not clear. Because barometric pressure may have a
non-linear effect on stroke occurrence [for example, the V-
shaped relation reported in the Danet et al. (1999) paper on
the relation between barometric pressure and the occur-
rence of myocardial infarction], we used dummy variables
for barometric categories in the ordinary least squares
regression analysis. However, no statistically significant
influence of barometric pressure was observed, although
our results imply that low pressure increases the risk of
occurrence (Table 2 and Fig. 2).

The results shown in this study may reflect the influence
of weather on use of the emergency transport service rather
than on the stroke incidence. It would be inappropriate to
connect the results of the present study directly to the
relation between weather and stroke incidence. Because use
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of the emergency transport service is influenced by factors
other than a patient’s physical condition, such as accessi-
bility to an emergency facility, use of the transport service
may be influenced by the weather. Individuals may be more
apt to call an ambulance during cold weather. However,
there is no obvious rationale for individuals being more apt
to call an ambulance during dry weather.

Our study showed an increased incidence on Mondays of
emergency transport events coded as stroke, which is
consistent with the findings of other studies (Kelly-Hayes et
al. 1995; Wang et al. 2002; Jakovljevi¢ 2004). A plausible
explanation for this phenomenon is that changes in activity
from the weekend to the first workday trigger the event
(Willich et al. 1994). However, according to our data from
the emergency transport records, this phenomenon also
occured among people aged 75 years or older, who are
usually retired. Further research is needed to clarify the
reasons for this phenomenon. The use of ambulance trans-
port was likely influenced by physicians’ office hours. It
could be assumed that calls for ambulances would be more
frequent on holidays than on weekdays due to limited
access to the physicians patients usually consult on ordinary
days (Ohshige 2004). However, this study showed sig-
nificantly fewer ambulance calls on holidays than on
ordinary days. This suggests that the risk of stroke is greater
on ordinary days than on holidays.

There are several limitations to our analysis based on the
city emergency transport service records. First, because
patient illness was coded on the basis of the first diagnosis
by doctors in the emergency department to which patients
were transported, the codes may have differed from the
final diagnoses. There is a possibility that patients with
non-stroke events such as epilepsy and encephalitis were
‘included because they were initially coded as stroke
patients. However, miscoding is deemed to occur inde-
pendently from weather conditions. Second, we could not
exclude recurrent cases from our study. This would have
been ideal, especially because recurrent stroke is often
over-diagnosed. However, over-diagnoses are deemed to
occur randomly and independently from weather condi-
tions. Third, in any analysis of the circadian pattern of
events coded as stroke, it should be noted that the time of
the emergency call is not always the same as that of the
onset of the event. The recorded time of the emergency call
can be much later than the time of onset. Fourth, due to the
lack of detailed clinical information on patients transported
by ambulance, we did not analyze the influence of weather
according to stroke types such as ischemic stroke, hemor-
rhagic stroke, or subarachnoid hemorrhage. The mecha-
nisms of occurrence are different for each type and risk
factors may vary (Connor 2002).

Statistical power of the present study was high, owing to
the very large number of recorded cases, and the study
pointed to a definite relation between meteorological fac-
tors and emergency transport events coded as stroke. Low
ambient temperature and low humidity increase the inci-
dence of emergency transport events coded as stroke. We
cannot conclude from the present study that the incidence of
stroke is influenced by weather because detailed clinical

information could not be obtained from the emergency
transport service records. However, it can be concluded that
the demand for emergency transport service for patients
who are initially diagnosed as stroke patients is influenced
by weather.
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Abstract Phenological observations of flowering date,
budding date or senescence provide very valuable time
series. They hold out the prospect for relating plant growth
to environmental and climatic factors and hence for
engendering a better understanding of plant physiology
under natural conditions. The statistical establishment of
associations between time series of phenological data and
climatic factors provides a means of aiding forecasts of the
biological impacts of future climatic change. However, it
must be kept in mind that plant growth and behaviour vary
spatially as well as temporally. Environmental, climatic and
genetic diversity can give rise to spatially structured
variation on a range of scales. The variations extend from
large-scale geographical (clinal) trends, through medium-
scale population and sub-population fluctuations, to micro-
scale differentiation among neighbouring plants, where
spatially close individuals are found to be genetically more
alike than those some distance apart. We developed spatio-
temporal phenological models that allow observations
from multiple locations to be analysed simultaneously. We
applied the models to the first-flowering dates of Prunus
padus and Tilia cordata from localities as far apart as
Norway and the Caucasus. Our growing-degree-day
approach yielded a good fit to the available phenological
data and yet involved only a small number of model
parameters. It indicated that plants should display different
sensitivities to temperature change according to their
geographical location and the time of year at which they
flower. For spring-flowering plants, we found strong
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temperature sensitivities for islands and archipelagos with
oceanic climates, and low sensitivities in the interiors of
continents.

Keywords Phenology - Temperature threshold - Growing
degree-day - Clinal variation - Linear statistical model

Introduction

Under field and laboratory conditions, temperature is
generally found to be a primary determinant of the dates of
first flowering (FFD) and the rate of leaf appearance in
plants (e.g. Salisbury 1963; Hodgson 1978), while other
effects, including radiation, photoperiod and rate of change
of photoperiod, have also been found to be of significance
(e.g. Baker et al. 1980; Myers et al. 1982; Slafer and
Rawson 1994; Slafer and Rawson 1995; Bertero 2001). In
many trees of temperate origin, springtime warmth
advances the date of budding and flowering (Fitter et al.
1995); however the degree of chilling during winter is also
known to affect the thermal time required for budburst
(Murray et al. 1989; Hénninen 1990; Heide 1993). In
several temperate tree species, insufficient winter chilling
is found to delay budburst (e.g., Murray et al. 1989; Falusi
and Calamassi 1990). Inflorescence formation may also be
influenced by chilling (Cesaraccio et al. 2004; De Melo-
Abreu et al. 2004) in temperate species. In the natural
environment, plants are subjected to a wide variety of
climatic and meteorological phenomena that fluctuate from
one year to the next, and the resulting biological behaviour
can display pronounced inter-annual fluctuations. By
analysing observations of ontogenetic plant development
over a series of years (e.g. time series of the dates of first
flowering) and by making careful comparisons with
potential explanatory factors (e.g. radiation, temperature),
phenological models can be constructed linking plant and
climatic behaviour. The growing prospect of significant
climate change over the coming century (IPCC 2001), e.g.
average temperature increases of several degrees Celsius
coupled with changes to both the intensity and the
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PREVENTION RESEARCH-

Increasing Needs of National Policy for Nicotine
Dependence Treaiments as a Part of Tobacco Control
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Tobacco use is the-single most important preventable health risk in developed couniries, and a major
cause of premature death and disability worldwide. In 2000, tobacco smoking accounted for an estimated
113,000 of the total 962,000 deaths in Japan. In the Article 14 of the WHO Framework Convention
for Tobacco Control (FCTC), countries are requested to take effective measures to promote cessation
of tobacco use and adequate treatment for tobacco dependence. The essence of tobacco use is nicotine
dependence. Nicotine dependence is a chronic disease that often requires repeated intervention.
Environmental change strategies for tobacco control, such as tobacco taxation and smoking restriction
in public places, can be effective in reducing tobacco use, but smokers often find it difficult to overcome
their dependence without help. Effective treatments to promote smoking cessation need to be implemented
in various health care settings as part of a comprehensive tobacco conirol measure. Lack of insurance
coverage serves as barriers to use micotine dependence treatment services. In countries where publicly
funded health insurance exists, consideration should be given to making evidence-based tobacco depen-
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dence treatments reimbursable. (Cancer Prev Res 11, 85-88, 2006)

Key Words: Tobacco control, Nicotine dependence, National Policy

Tobacco use is the single most important preventable health
risk in developed countries, and 2 major cause of premature
death and disability worldwide."” In 2000, tobacco smoking
" accounted for an estimated 113,000 of the total 962,000

deaths in Japan (Fig. 1).” Thus, tobacco smoking is responsible

to 15% and relatively low compared to men, however, it is
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increasing among younger women.”
Therefore, it is easy to predict that the health burden caused

by tobacco use will become a more serious social problem in
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Fig. 1. Smoking-attributed deaths in Japan (1950~ 2000).
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