ISSN: 2345-2897; Health Education and Health Promotion. 2024,12(2):225-230.

b

. ]
1]
I
[ IIIIlIIIIIIIII

ERRRRENTY

=
=
-

Association between Lifestyle Habits
and Mortality Rates; A Prefectural
Analysis in Japan

10.58209/hehp.12.2.225

ARTICLE INFO

ABSTRACT

Article Type
Descriptive Study

Authors
Ryosuke 0. PhD
Kazuma Sh.2 MSc

How to cite this article

Ryosuke O, Kazuma Sh. Association
between Lifestyle

Habits and
Mortality Rates; A Prefectural
Analysis in Japan. Health Education
and Health Promotion.
2024;12(2):225-230.

Department of Nursing, School
of Nursing, Osaka Metropolitan
University, Osaka, Japan
2Department of Consulting & Sales,
Insight Edge, Inc., Chiyoda, Japan

Aims Malignant tumors, heart disease, and cerebrovascular disease stand as the primary
causes of mortality in Japan. This study was done to elucidate potential correlations between
lifestyle-related factors and mortality rates at the prefectural level.

Instrument & Methods This descriptive study utilized the 2nd National Database Open Data
and the 2015 Vital Statistics to explore the correlation between responses to the Specified
Health Examination Questionnaire and age-adjusted mortality rates for malignant tumors,
heart disease, and cerebrovascular disease among individuals aged 40-74 in each prefecture.
Multiple regression analysis, incorporating the stepwise variable increase/decrease method,
was employed to pinpoint lifestyle habits influencing mortality rates.

Findings The multiple regression analysis unveiled distinct connections between lifestyle habits
and mortality rates for each disease. Smoking habits, eating speed, and drinking habits were
identified as factors linked to mortality from malignant tumors. Regarding heart disease, an
increase of more than 10kg from body weight at age 20, drinking habits, eating speed, and meal
time emerged as significant lifestyle contributors. Increased mortality from cerebrovascular
disease was associated with drinking and smoking habits, lifestyle modification behaviors,
breakfast-skipping habits, eating speed, walking speed, and getting enough rest from sleep.
Conclusion Lifestyle habits within each prefecture are associated with fluctuations in
mortality rates for the three primary causes of death.
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Introduction

Malignant tumors, heart disease, and
cerebrovascular disease stand as the top three causes
of death in Japan, with these diseases maintaining
their leading positions for over 50 years [1]. Mortality
rates for these conditions exhibit variations among
prefectures within Japan. For instance, Aomori
Prefecture records the highest mortality rate for
malignant tumors (707 deaths per 100,000 persons),
while Nagano Prefecture reports the lowest (486
deaths per 100,000 persons) [1. Aomori Prefecture
also demonstrates the highest death rate from heart
disease (190 deaths), contrasting with Shiga
Prefecture, which has the lowest rate (103 deaths).
Similarly, Ehime Prefecture exhibits the highest rate
of mortality from cerebrovascular disease (288
deaths), while Fukuoka Prefecture displays the
lowest (154 deaths) [1l. Consequently, there exists an
almost twofold difference in mortality rates per
100,000 persons for the same disease across
prefectures. To diminish deaths from these three
diseases in each prefecture, it is crucial to pinpoint
the factors contributing to the mortality rate
disparities among prefectures.

Previous studies have indicated that the disparities in
mortality rates among prefectures are linked to
factors, such as salt intake, weather conditions, and
living environments [24. Conversely, deaths
attributed to malignant tumors, heart disease, and
cerebrovascular disease have been correlated with
lifestyle elements like dietary choices and exercise
habits [5 ¢l. Hence, variations in lifestyle practices
across regions may also contribute to the differences
in mortality rates among prefectures. Therefore, it is
essential to consider the impact of lifestyle when
examining the variations in mortality rates among
prefectures. Nevertheless, a detailed analysis
concerning the differences in mortality rates among
prefectures and lifestyle has not been conducted due
to the limited availability of nationwide data on
individual-level lifestyle habits.

In Japan, specific health checkups are conducted for
individuals aged 40 to 74 years to identify those in
need of health education aimed at reducing the
prevalence of metabolic syndrome and its precursor.
These specific health checkups have facilitated the
collection of nationwide data on individual lifestyle
habits. These data have been publicly available as
open data since the fiscal year 2016 under the name
of the Japanese National Database of Health
Insurance Claims and Specific Health Checkups
(NDB). The NDB Open Data is categorized by
prefecture, enabling comparisons of lifestyle habits
among health checkup participants aged 40 to 74
based on the specific health checkup data. The NDB
Open Data is organized by prefecture, allowing for
inter-prefecture comparisons. Therefore, this study
aimed to elucidate the lifestyle habits associated with
the three primary causes of mortality by prefecture,
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utilizing the 2nd NDB Open Data and the 2015 Vital
Statistics.

Instrument and Methods

Data source

This descriptive study utilized the Specified Medical
Checkups Questionnaire (items 1-22) from the 2nd
NDB Open Data and the age-adjusted mortality rates
by prefecture from the 2015 Vital Statistics and was
conducted in April 2023 [7.8l. Both of these datasets
represent the most recent available data that can be
compared for the same fiscal year.

The questionnaire content used in this analysis
aligned with the questions presented to examinees
during the specific health check-up.

The data used were collected and published by a
government organization; thus, they were already
processed. Therefore, no inclusion or exclusion
criteria were set for the data used. Regarding sample
size, we used a regional correlation design, and
examined whether lifestyle habits influenced the
mortality rate in each region. Therefore, we did not
consider the sample size.

Data extraction and processing

The response data by prefecture for the Specified
Medical Checkups Questionnaire in the 2nd NDB
Open Data represent individuals who underwent the
specified medical checkups, thus displaying values
solely for the age group ranging from 40 to 74 years
old. Consequently, the response rate (per 100,000
population) for each questionnaire was computed
following age adjustment through the direct method,
with data confined to the age bracket of 40 to 74
years old, utilizing the 1985 model as the reference
population.

When determining the response rate, most
questionnaires documented the number of
respondents using binary values of ‘yes’ and ‘no’. For
these questionnaire items, the percentage of
respondents who answered ‘yes’ was calculated.
Conversely, certain items recorded the number of
respondents with multiple options instead of a binary
value (e.g., question 14). For such multiple-choice
questions, the proportion of respondents for each
option was computed. However, for question 21, the
responses were categorized as “I do not intend to
improve” (I), “I intend to improve (generally within 6
months)” (II), and “I intend to improve in the near
future and have started gradually” (III).
Subsequently, age-adjusted mortality rates by
prefecture were obtained for malignant tumors,
heart disease, and cerebrovascular disease. These
data encompass age-adjusted and age-group-specific
mortality rates for 2015 categorized by prefecture,
sex, and age group. The age-adjusted mortality data
are standardized across all age groups, rendering
them incomparable with the NDB Open Data due to
differing adjustment conditions. Therefore, age
adjustment was confined to the age group between
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40 and 74 years to align the adjustment conditions
with the NDB open data. Given that age-adjusted
mortality rates by age group (per 100,000
population) are outlined in the age-adjusted
mortality rates by prefecture, age adjustment was
conducted utilizing the 1985 model as the reference
population and the direct method to derive age-
adjusted mortality rates for the age group between
40 and 74 years

Analysis methods

Multiple regression analysis was performed to
elucidate the relationship between the mortality
rates of the three primary causes of death by
prefecture and the response status to the Specified
Medical Checkups Questionnaire. Age-adjusted
mortality rates for malignant tumors, heart disease,
and cerebrovascular disease were utilized as the
dependent variables in the multiple regression
analysis. The age-adjusted response rate (per
100,000 population) to the Specified Medical
Checkups Questionnaire served as the independent
variable. However, as certain questionnaire items,
such as medical history and medication history, were
deemed to have minimal relevance to lifestyle habits,
items 1-7 in Table 1 were excluded from the
independent variables in the current analysis.

In the multiple regression analysis, redundant
independent variables were eliminated using the
stepwise variable selection method. To assess
multicollinearity among independent variables, the
variance inflation factor (VIF) for each independent
variable was calculated, and independent variables
with a VIF exceeding ten were excluded before
applying the stepwise variable selection method. All
analyses were carried out using R version 4.0.3 with
a significance level of 5%.

Ryosuke & Kazuma
Findings
The results presented in Table 1 were obtained
through multiple regression analysis utilizing the
stepwise method, with the mortality rates of
malignant tumors, heart disease, and
cerebrovascular disease as the dependent variables,
and the number of respondents to items 8-22 of the
Specified Medical Checkups Questionnaire as the
independent variable.
For mortality from malignant tumors by prefecture,
significant positive associations were observed with
smoking (f=0.013) and frequent daily drinking
(B=0.005), while significant negative associations
were noted for normal eating speed ($=-0.006)
compared to others.
Regarding mortality from heart disease by
prefecture, significant positive associations were
identified for an increase of more than 10kg from
body weight at age 20 (=0.004), normal eating
speed compared to controls ($=0.005), and having
dinner at least two hours before bedtime three or
more times a week (8=0.003). A significant negative
association was found for occasional weekly drinking
(B=0.004).
In relation to mortality from cerebrovascular disease
by prefecture, significant positive associations were
observed for items, such as not yet improving
lifestyle ($=0.003) and getting enough rest from
sleep ($=0.002).
Conversely, significant negative associations were
found for consuming less than one drink a day (f=-
0.005) or 1-2 drinks a day (B=-0.005), skipping
breakfast three or more times a week ($=-0.003),
walking faster than their age-mates ($=-0.002), and
eating at a normal speed compared to others (f=-
0.002).

Table 1. Results of multiple regression analysis for three major causes of death

Causes of death

Questionnaire item

Heart disease
weight at age 20
Eating speed compared to others: Normal
Frequency of drinking alcohol: Sometimes

Eating dinner within 2 hours before bedtime at least 3 times 0.003

a week

The weight has increased by more than 10kg from the

Standardized 8 Standard error p-Value

0.005

0.005 0.002 0.013

-0.004 0.002 0.041
0.002 0.013
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Discussion

To investigate the factors influencing the regional
variations in the top three causes of death in Japan,
the findings from the specific health check-ups by the
prefecture as published in the NDB open data were
utilized and analyzed. The outcomes indicated that
certain lifestyle habits were associated with the
mortality rates of these diseases across prefectures.
These findings imply that lifestyle habits play a role
in the divergence of mortality rates among
prefectures, alongside factors highlighted in prior
research, such as climatic conditions. The lifestyle
habits pinpointed in this study will be deliberated
upon in relation to the effectiveness of measures
aimed at enhancing lifestyle habits.

Initially, smoking and drinking habits were linked to
increased mortality from malignant tumors in each
prefecture. Concerning smoking habits, several
previous studies have indicated that smoking
elevates the risk of malignant tumors [® 10], aligning
with the findings of this study. Moreover, there is an
association between smoking rates and cancer
mortality rates in the prefectures [11], implying that
smoking habits contribute to mortality disparities in
malignant tumors across prefectures. To decrease the
smoking prevalence in the region, implementing non-
smoking regulations in public spaces and workplaces
has proven effective [12], and similar measures are
anticipated to lower smoking rates in each
prefecture.

Regarding daily drinking habits, moderate to heavy
alcohol consumption poses a risk for cancer at
various sites [13], with even small amounts of alcohol
posing a risk for pharyngeal and esophageal cancer
(141, These prior studies also indicate that drinking
habits are linked to mortality variations among
prefectures for malignant tumors. The frequency and
volume of alcohol intake are influenced by the
density and operating hours of alcohol
establishments in the vicinity [%], suggesting that
imposing  restrictions can reduce alcohol
consumption in the area [16l. In prefectures with a
high prevalence of habitual drinkers, measures
aimed at limiting alcohol availability are likely to
reduce the proportion of habitual drinkers.
Subsequently, lifestyle habits linked to increased
mortality from heart disease included factors
associated with weight gain since the age of 20, speed
of food consumption, and meal duration. Specifically,
concerning weight gain since the age of 20, research
has demonstrated that individuals who have gained
10kg or more since the age of 20, face a risk of
coronary heart disease, such as myocardial
infarction, approximately two times higher than
those who have not [17.18], with the risk of developing
cardiovascular disease being around 1.2 times
higher. Irregular eating patterns also pose a risk for
heart disease [191, and previous studies indicate an
association between a higher proportion of
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individuals with increased body weight and elevated
mortality from heart disease in prefectures where
irregular meal times are prevalent. While there is
limited research on strategies to combat obesity in
adults at the community level, reports suggest that
initiatives like nutrition education programs and the
dissemination of materials outlining the benefits of
exercise have led to a decrease in the prevalence of
metabolic syndrome in local communities [201.
Therefore, it is reasonable to anticipate that anti-
obesity measures can be effective in addressing these
concerns. Conversely, concerning the correlation
between food intake speed and heart disease, as per
the responses to the Specified Medical Checkups
Questionnaire utilized in this study, the highest
percentage of individuals reported having a normal
eating speed compared to others across all
prefectures. It is improbable that a higher percentage
of individuals reporting a normal eating speed
compared to others would increase the mortality rate
of heart disease. It is plausible that unmeasured
confounding variables not accounted for in the
current study’s analysis may have influenced the
outcomes, highlighting a limitation of the study’s
design. Future research investigating the link
between individual eating speed and the risk of heart
disease development is essential to elucidate how
eating speed impacts the onset of heart disease.
Lastly, lifestyle habits associated with increased
mortality from cerebrovascular disease included not
yet improving lifestyle and insufficient rest during
sleep. Firstly, concerning the link between lifestyle
enhancement and cerebrovascular disease, lifestyle
improvements are effective in stroke prevention [211,
Therefore, it is presumed that in prefectures with a
significant number of individuals not improving their
lifestyle, there is a higher incidence of strokes leading
to elevated mortality rates. In this analysis, we
categorized the respondents based on whether they
had improved their lifestyle at the time of
questionnaire completion, regardless of their
willingness to make lifestyle changes. Consequently,
some respondents who had not improved their
lifestyle habits were also grouped among those who
‘intended to improve’. To promote lifestyle
enhancements, social support facilitating goal-setting
and providing appropriate feedback is effective [22],
and continuous health guidance is imperative. Next,
regarding the correlation between sleep and stroke,
previous studies have indicated that adequate sleep
duration is a factor that reduces the risk of stroke [23],
a finding that contrasts with earlier research. The
questionnaire employed in our study inquired about
individuals feeling rested after sleep, rather than
directly addressing sleep duration. Hence, the results
cannot be universally compared with those of prior
studies. Future analyses utilizing data on sleep
duration by prefecture will elucidate the relationship
between sleep-related lifestyles and disease
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mortality in each prefecture, enabling the
consideration of measures to mitigate mortality
differences among prefectures.

As demonstrated, numerous questions in the
Specified Health Check-Up Questionnaire pertain to
preventing the onset of the three major diseases,
indicating the potential effectiveness of local health
initiatives and health guidance based on
questionnaire responses. However, certain questions
yielded results differing from previous studies, and
some questions did not align with previous findings
regarding associations with the three major causes of
death. This underscores the necessity for further
research on the link between lifestyle habits and the
three major causes of death at the individual level.

A limitation of this study is its reliance on prefecture-
based regional correlation analysis using NDB Open
Data. Since it does not establish associations at the
individual level, causal relationships cannot be
inferred from the study results. Furthermore, the
NDB data utilized in this study represents a basic
tabulation of results from individuals who
underwent specific health check-ups.

The analysis assumes that individuals who passed
away had lifestyles similar to those who underwent
health check-ups in the same year when calculating
the age-adjusted mortality rate. Moving forward,
ongoing comparisons between questionnaire
response rates and age-adjusted mortality rates will
be conducted using accumulated data. Detailed
analyses will be carried out to generate valuable
insights for enhancing lifestyle practices in
community health initiatives. Ongoing analysis using
accumulated data is recommended for future
endeavors. Also, the Specified Health Check-Up
Questionnaire is deemed suitable for pinpointing
lifestyle habits associated with these mortality rates,
thereby enabling the consideration of essential
measures.

Conclusion
Variations in lifestyle across each prefecture are
linked to differences in mortality rates for malignant
tumors, heart disease, and cerebrovascular disease
by prefecture.
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