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ABSTRACT

Background: The main factors that affect the health statuses of individuals are classified
as environment, behavior, healthcare services, and genetics/inheritance. Among such
factors, behavioral factors cover alcohol and cigarette consumption, and obesity. This
study analyzed the effect of behavioral factors on life expectancy at birth, as one of the
health status indicator, specific to Japan.

Methods: Ordinary least squares regression was utilized to identify the effect of alcohol
and cigarette consumption, and obesity on the life expectancy at birth.

Results: According to the analysis, alcohol and cigarette consumption, and obesity nega-
tively affect the life expectancy at birth. A one-unit increase in the rate of alcohol, smok-
ing, and obesity decreases the life expectancy at birth by 0.043, 0.038, and 0.054 years,
respectively.

Conclusions: Although the related behavioral risk factors are individual choices; it is
recommended that governments should take a number of measures against such risk
factors since the protection and development of social health are considered as main
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duties of governments.

Introduction

Blum [1] analyzed the main factors affecting the
health statuses of individuals under four groups
as environment, lifestyle, inheritance, and health
services, which are considered as the main factors
of health status. One of the topics that healthcare
professionals are working on for years is to clearly
understand the effect of lifestyle, one of the related
main factors, and address it accordingly [2]. As
the effects of behavioral risk factors have become
known for the increase in the preventable morbidity
and premature deaths, the public health profession-
als are focused on minimizing the negative factors
and stimulating the positive behaviors affecting the
health behavior. They also concentrated on devel-
oping strategies for the individuals, particularly
to encourage healthy lifestyle and reflect, as well
as maintain health behaviors for improving their
health [3]. Health behavior is the behaviors of peo-
ple displayed instinctively or deliberatively with
the purpose of mitigating the potential health risks

and environmental threats [4]. The assessment
of health behaviors is important for the improve-
ment of social health conditions and maintenance
of healthy status for a lifetime [5,6]. Health behav-
iors positively affect, particularly cognitive perfor-
mance, morbidity, mortality, and disability results
[7-9]. Hence, studies must be performed in order
to better reflect the developments caused by the
health behaviors on health status. Consequently,
this study aims to express the effect of behaviors
such as tobacco use (logtobacco), alcohol consump-
tion (logalcohol), and obesity (logobesity) that
might negatively affect health on the life expectancy
at birth (logle).

Method

Ordinary least squares (OLS) regression was uti-
lized to identify the effect of alcohol and cigarette
consumption, and obesity on the life expectancy at
birth. The data of Japan covering the years of 1985-
2016 constituted the data of this study.
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Table 1. Study variables.

Dependent variable Abbreviation

Life expectancy at birth logle
Independent variables
Tobacco use rate in adult population logtobacco
Alcohol consumption for the age 15 and
S logalcohol
older, per capita, liter
Obesity rate in adult population logobesity

First of all, logarithmic transformation was applied
on variables to ensure data normality. Then, the vari-
ables that were applied with logarithmic transforma-
tion were checked whether they were stable. Although
in reality there was no statistically significant relation
between the variables as seen in time series analyses,
it is possible to obtain a high R? value. This mislead-
ing situation is defined as spurious regression. The
related higher R? value is obtained due to the result
of a similarity in trend tendency rather than the real
relation between the variables. In order to eliminate
such error, the series should be checked whether they
are stable [10,11]. Therefore, within the scope of this
study, the stability of variables applied with logarith-
mic transformation was analyzed with Kwiatkowski-
Phillips-Schmidt-Shin (KPSS) test. Upon the findings,
Lagrange Multiplier (LM) statistics of all variables are
lower than the critical values of the KPSS test at 5%
significance level. Hence, it is possible to consider all
variables as stable.

Table 1 presents the dependent and indepen-
dent variables used within the framework of this
study. The data of the study were obtained from
Organization for Economic Co-Operation and
Development (OECD) Health Data Base and the
analyses were performed with EViews 9 software.
The confidence levels of analyses utilized under this
study were determined as 95%.

Results

Within the scope of the study, the model was tested
whether it provides the presumption of normality,
has multicollinearity, autocorrelation and hetero-
scedasticity problems, and whether the model pat-
tern has accuracy and the model has a structural
break.

The tests that were conducted showed that
the model only has the structural break problem.
The structural break was caused due to 2004 and
dummy variable was introduced into the model in
order to eliminate such problem. Upon the intro-
duction of a dummy variable, the existence of all
abovementioned problems was investigated and
the related problem was found as non-existent
anymore. Additionally, residuals of the model were
checked and their average was found as zero. Table
2 shows the tests that were used to investigate the
existence of such results and the associated test
results.

Moreover, all lag lengths of the model (16 lags)
were checked whether they have autocorrelation
problem, which no autocorrelation problem was
identified in all lag lengths (Graph 1 in Appendix).
As seen in Graph 1, the pillars belonging to the lags
do not exceed line boundaries, which mean there is
no autocorrelation and partial correlation between
the variables.

Graph 2 reflects the change in the structural
break before and after the introduction of dummy
variable into the model. As seen, the break encoun-
tered in 2004 was eliminated as a result of intro-
ducing a dummy variable into the model.

Table 3 presents the results of OLS regression
regarding three independent variables that affect
the life expectancy at birth in Japan [alcohol con-
sumption at the age of 15 and older (log alco-
hol), the obesity rate in the adult population (log

Table 2. Tests on model developed within the scope of the study.

Tests on model Used test, test result, and value

Result

Normality test Jarque-Bera=0.37, p =0.83 > 0.05

Residuals distribution is normal.

Centered Variance Inflation Factor (VIF) values for

Multicollinearity test
3.92, and 3.63, respectively.

Autocorrelation test Chi-Square (1) = 0.83 > 0.05

Heteroscedasticity test Chi-Square = 0.71 > 0.05

Ramsey reset test F statistics = 3.06, p = 0.09 > 0.05

logalcohol, logobesity, and logtobacco are 1.28,

Breusch-Godfrey = Obs * R? = 0.04, Prob.

Breusch-Pagan-Godfrey = Obs * R? = 2.10, Prob.

There is not any multicollinearity.

There is not any autocorrelation between residuals.

There is not any variance problem in residuals.

Model pattern is established correct; there is not any
description error.
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Graph 2. Cumulative Sum Graph (CUSUM) results before and after the introduction of a dummy variable.

obesity), and tobacco consumption rate in the adult
population (log tobacco)].

Pursuant to Table 3, 95.3% of the life expec-
tancy at birth is explained with alcohol, tobacco,
and obesity variables, and the model is significant
in general (F = 156.526; p < 0.001). The d coeffi-
cient showing whether there is autocorrelation in
the model is 1.879, and the values between 1.5 and
2.5 show that there is not any autocorrelation. In
consideration with the comparison of d value and
R?value, the developed model has not any spurious
regression as d > R

According to the generated regression model,
the variables of alcohol consumption at the age of
15 and older per capita, the obesity rate in the adult
population, and tobacco consumption in adult pop-
ulation have a statistically significant effect on the
life expectancy at birth (p < 0.05).

Table 3. OLS regression results.

Considering the beta coefficients, the variable of
obesity rate in the adult population (-0.054) has
a higher effect on the life expectancy at birth than
other variables.

Following the in-depth analysis on the effects of
independent variables that were found significant
within the model, the life expectancy at birth shows
a falling tendency with the increase in alcohol and
tobacco consumption and obesity rate among the
individuals in the society. Therefore, a negative
relation was identified between three variables and
life expectancy at birth. According to the results
of the study, the one-unit increase in alcohol con-
sumption among individuals over 15 years of age
decreases the life expectancy at birth by 0.043
years. Likewise, the one-unit increase in smok-
ing among adults decreases the life expectancy at
birth by 0.038 years. Finally, when the relationship

Variable B coefficient Std error t-statistic Prob.
logalcohol -0.043 0.012 -3.617 0.001
logobesity -0.054 0.007 -7.662 0.000
logtobacco -0.038 0.009 -4.403 0.000
Dummy 0.013 0.005 2.433 0.022
Constant 4.550 0.043 104.652 0.000
R-squared (R?) 0.959 Mean dependent var 4.395
Adjusted R? 0.953 SD dependent var 0.024
SE of regression 0.005 Durbin Watson (d) 1.879
Sum squared resid 0.001

Log-likelihood 125.881

F-statistic 156.526

Prob (F-statistic) 0.000
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Graph 3. Life expectancy at birth, according to the years.

between obesity and life expectancy at birth is
examined, the one-unit increase in the obesity rate
among adults decreases the life expectancy at birth
by 0.054 years.

There is an upward trend in life expectancy at
birth in Japan according to the years (Graph 3).
According to the results of this study, alcohol, cig-
arette consumption, and obesity have negative
effects on this trend.

Discussion and Conclusion

Although it is not possible to bring all factors affect-
ing the health statuses of individuals into one sin-
gle variable, such factors can be listed based on
their priorities. Consequently, there are mainly
four but also a number of factors for health status.
Lifestyles of individuals (behavior) are one of those
four main factors, which constitute the main reason
for the tendency whether to avoid behaviors neg-
atively affecting the health in individual lifestyles.
For instance, individuals decide on behaviors such
as smoking, alcohol consumption, unhealthy eat-
ing, and disobedience to doctor recommendations,
based on their lifestyles. While lifestyles affect the
health status of individuals at the micro level, they
affect the health status of societies at the macro
level. Hence, this study aims to identify the effect of
lifestyle on health status at the macro level concern-
ing the effect of health behavior (cigarette, alcohol
consumption, and obesity status) on the life expec-
tancy at birth through the axis of Japan.

As a result of the analysis conducted within the
scope of research, the obesity rate in the adult pop-
ulation (f = -0.054) was found as the variety that
affects the life expectancy at birth at the most.
Therefore, the life expectancy at birth decreases as
the obesity rate in the society increases. The study
performed by Walls et al. [12] indicated that the life
expectancy at birth decreases as obesity increases.
Similarly, the study of Preston and Stokes [13] on
the individuals between the ages of 50 and 89 in
America showed that obesity decreases the life
expectancy at birth with 1.54 years. Pursuant to the
study of Stewart et al. [14], obesity shortens the life
expectancy at birth.

The analysis under this research reflected that
alcohol consumption at the age of 15 and older
per capita affects the life expectancy at birth (p =
0.001); hence, the life expectancy at birth decreases
with the increase in alcohol consumption. In con-
sideration with the study of Westman et al. [15]
regarding the effect of alcohol use on the life expec-
tancy at birth in Denmark, Finland, and Sweden, it
was found that alcohol shortens the life expectancy
at birth. The study by Makela [16] showed that the
alcohol consumption has a negative effect on the
life expectancy at birth while the study by Wood et
al. [17] indicated that alcohol use has an effect of
decreasing the life expectancy at birth.

Another finding of the study is that the life
expectancy at birth decreases as the tobacco con-
sumption increases. The study by Renteria et al. [18]
conducted with the data of nine countries between
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the years 1980 and 2010 indicated that smoking
has a diminishing effect on the life expectancy at
birth. Similarly, the study by Ferrucci et al. [19]
concluded that life expectancy at birth decreases
as cigarette use increases. Moreover, the study by
Sakata et al. [20] conducted on Japan reflected that
cigarette use decreases the life expectancy at birth
with 8 years in males and 10 years in females. The
study by Peltonen et al. [21] showed that cigarette
has a negative effect on the life expectancy at birth.

In accordance with the findings of this study,
alcohol and tobacco consumption and obesity sta-
tus have a negative effect on the life expectancy at
birth. From this perspective, countries should make
macro-level policy changes, as well as develop a
number of awareness raising practices in society in
terms of individual aspect in order to improve their
health indicators such as life expectancy at birth,
such as producing public service announcements
with regard to the harms of cigarette and alcohol
on health, introducing rigid restrictions on ciga-
rette and alcohol use, and providing healthy eating
trainings.
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Graph 1. Autocorrelation and partial correlation graph of OLS analysis.
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