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Associations between Cause-specific Deaths and Healthy Life

Expectancies in Hyogo Prefecture
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Cause-specific death data in Hyogo prefecture were analyzed to find out the regional health problems and the
associations with health expectancies.

SMRs of liver cancer, acute cardiac infarction and some causes were higher than the Japanese average significantly in
Hyogo. Whereas the SMR of traffic accidents in Hyogo was lower than the Japanese average, higher SMRs of the same
cause were found in many cities and towns. SMRs of all causes death, cerebrovascular diseases, liver cancer, traffic
accidents, and so on were decreasing year by year significantly. However, the decreasing of SMR of diabetes was not
significant.

Healthy periods were correlated positively with life expectancies in both males and females. Whereas unhealthy
periods were correlated negatively with healthy periods in males, unhealthy periods were correlated positively with life
expectancies in females.

Healthy periods were correlated negatively with EBSMRs of various causes of death in both males and females.
Unhealthy periods of males were correlated positively with EBSMRs of heart diseases, freak accidents and traffic

accidents. However, positive correlations between unhealthy periods and EBSMRs were not found in females.
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Fig.1  Proportion of deaths from main causes (Males and Females,
N=243,859), Hyogo Pref. (2006-2010)

)
o
=3

A Malignant neoplasms @ Heart diseases

—#&— Cerebrovascular diseases © Pneumonia
—X— Freak accidents

45
=}
&

I 1N
i
=}

=}
S

=
=3
=}

Rates per 100,000 males
2
(=4

o
=

o

o
g
=}

o
Q
=3

—
o
=}

=
1}
S

ot
=

Rates per 100,000 females

0

1960 1970 1980 1990 2000 2010

Fig.2 Time-trends of age-adjusted death rates for main causes,
Hyogo Pref. (1960-2010)
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Table 1 Standardized mortality ratio (SMR) by cause, Hyogo Pref. (2006-2010)

(Males) (Females)
Cause of death SMR Cause of death SMR
Liver cancer 125.4 Liver cancer 123.8 *
Hepatic diseases 111.9 Esophageal cancer 118.8 *
Acute cardiac infarction 111.1 Acute cardiac infarction 1159 *
Lung cancer 107.4 Heart failure 1139 *
Freak accidents 106.1 Hepatic diseases 113.6 *
Heart failure 105.7 Kidney failure 1119 *
Malignant neoplasms 105.7 Freak accidents 111.8 *
Esophageal cancer 105.2 Lung cancer 107.9 *
Stomach cancer 104.2 Diabetes 106.5
Kidney failure 103.0 Stomach cancer 105.0 *
Diabetes 102.6 Uterine cancer 104.7
Colon cancer 100.7 Malignant neoplasms 103.1 *
All causes 100.3 Rectum cancer 103.1
Traffic accidents 98.9 Heart diseases 103.0 *
Hypertensive diseases 98.6 All causes 102.0 *
Colorectal cancer 98.0 Pneumonia 100.9
Pancreas cancer 96.9 Suicide 100.2
Pneumonia 96.6 Colorectal cancer 99.3
Heart diseases 96.4 Hypertensive diseases 98.8
Suicide 95.9 Colon cancer 98.0
Rectum cancer 93.6 Pancreas cancer 96.7
Prostate cancer 91.6 Breast cancer 94.9
Cerebral infarction 89.1 Cerebral infarction 90.1 *
Cerebrovascular diseases 87.6 Traffic accidents 89.8
Bleeding in the brain 84.8 Cerebrovascular diseases 86.9 *
Other ischemic heart diseases 83.2 Other ischemic heart diseases 83.0 *
Subarachnoid hemorrhage 83.0 Bleeding in the brain 83.0 *
Subarachnoid hemorrhage 75.9 *
*p<0.01
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Table 2 Decreases in SMR of 2006-2010 from 2001-2005, normalized by standard errors,
Hyogo Pref. (extracted partially)

(Males) (Females)
Cause of death Differences Cause of death Differences
All causes 18.6 * Cerebrovascular diseases 22.2 *
Cerebral infarction 185 * Cerebral infarction 20.0 *
Cerebrovascular diseases 15.8 * All causes 15.5 *
Liver cancer 12.8 * Acute cardiac infarction 10.8 *
Traffic accidents 10.8 * Bleeding in the brain 8.6 *
Malignant neoplasms 10.5 * Stomach cancer 7.8 *
Acute cardiac infarction 9.4 * Traffic accidents 7.8 *
Stomach cancer 7.7 * Heart diseases 7.4 *
Freak accidents 7.1 * Liver cancer 7.0 *
Pneumonia 59 * Malignant neoplasms 6.2 *
Heart diseases 59 * Subarachnoid hemorrhage 5.4 *
Hepatic diseases 4.9 * Freak accidents 4.9 *
Bleeding in the brain 3.5 * Pneumonia 4.5 *
Lung cancer 3.3 * Hypertensive diseases 3.7 *
Kidney failure 2.7 * Diabetes 2.4
Colorectal cancer 2.6 Kidney failure 2.1
Suicide 2.3 Uterine cancer 2.0
Diabetes 2.1 Lung cancer 1.8
*p<0.01
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Fig.3 Map of empirical Bayes estimate of standardized Fig.4 Map of empirical Bayes estimate of standardized
mortality ratio (EBSMR) of liver cancer, Hyogo Pref. mortality ratio (EBSMR) of traffic accidents, Hyogo Pref.
(2006-2010) (2006-2010)

Table 3 Correlation coefficients between indices of healthy life expectancy (age 65),
Hyogo Pref. (41 cities and towns)

(Males) Life expectancy Healthy period
Healthy period 0.956 wx 1
Unhealthy period -0.055 -0.347 *
(Females) Life expectancy Healthy period
Healthy period 0.893 wE 1
Unbhealthy period 0.413 wx -0.041

** p<0.01; *p<0.05
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Table 4 Correlation coefficients between indices of healthy life
expectancy (males, age 65) and EBSMRs, Hyogo Pref. (41
cities and towns)( extracted partially)

Cause of death Healthy period  Unhealthy period

All causes -0.870 ** 0.161
Malignant neoplasms -0.490 ** -0.160
Stomach cancer -0.439 ** -0.151
Liver cancer -0.423 ** -0.024
Lung cancer -0.453 ** 0.072
Diabetes -0.524 ** -0.026
Heart diseases -0.506 ** 0.328 *
Cerebrovascular disease ~ -0.459 ** 0.213
Pneumonia -0.569 ** 0.223
Hepatic diseases -0.393 ** 0.014
Kidney failure -0.463 ** 0.195
Freak accidents -0.255 0.320 *
Tratfic accidents -0.216 0.322 *

** p<0.01; *p<0.05
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