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Abstract
The purpose of this study was to obtain basic data regarding the difference among medical area 
within Akita prefecture with which to formulate policies to reduce cancer mortality.　We enrolled 
all cancer patients in Akita prefecture registered in “the population-based cancer register” 
between 2013 and 2017.　The cancer standardized mortality rate, cancer standardized incidence 
rate, and early detection rate for gastric cancer, colorectal cancer, liver cancer, lung cancer, female 
breast cancer, and cervical cancer were analyzed in 8 medical areas within Akita prefecture 
(Daisen, Yokote, Yuzawa, Ohdate, Kita-akita, Noshiro, Akita, and Yuri-Honjo).  This revealed that 
the cancer mortality, incidence rates and early detection differed among the medical areas evalu-
ated.  Low early detection rates were correlated with high cancer standardized mortality rates in 
nearly all areas.  The immediate challenge differed among these areas, depending upon the can-
cer involved.  In several medical areas the early lung cancer detection rate among men was only 
20%.  Early detection of cervical cancer was high, exceeding 80% in several areas.  Based on 
these results, we suggest that implementing detailed cancer controls targeted to each medical 
area would be an effective way to reduce the cancer mortality rate in Akita prefecture.
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mortality rates in Japan and has been unable to reduce 

the rate for many years.  To overcome this situation, the 

“Akita prefectural 3rd-term basic plan to promote cancer 

control programs” was established in March 2018, and 

with this plan the people in Akita are now endeavoring to 

reduce their cancer incidence within the prefecture. 

Cancer registration is an information gathering system 

for obtaining indicators of cancer morbidity, survival rate, 

and actual medical care.  This information is indispens-

able for cancer control and evaluation.  Indeed, it is 

mandated under the law that cancer registration be ac-

tively utilized for cancer control.  The present study 

aims to use “population-based cancer register” data to 

Introduction

Cancer is currently the leading cause of death in Japan, 

accounting for about 30% of the total mortality, and the 

healthy life expectancy gap due to cancer is widening 

year by year and having a large impact, even in Ja-

pan1,2).  Akita prefecture has one of the highest cancer 
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investigate the actual cancer mortality, incidence, and 

early detection rates in the various medical areas within 

Akita prefecture and to use the information gained for 

cancer control within Akita prefecture. 

Methods

All patients registered for “the population-based can-

cer register “ in Akita prefecture between 2013 and 2017 

(5 years) were enrolled.  Established by law in January 

2016, this is a reliable and highly valuable cancer registry 

system that aggregates, analyzes, and manages data from 

all individuals diagnosed with cancer in Japan.  After ob-

taining permission to study Akita prefecture, the data 

were collected and analyzed at the Center for Cancer 

Registry and Information Services at Akita University 

Hospital.  Investigated were gastric cancer, colorectal 

cancer, liver cancer, lung cancer, and female breast can-

cer, all of which are common in Japan and have effective 

screening.  We analyzed the cancer standardized mortal-

ity rate (SMR) and the cancer standardized incidence rate 

(SIR) in 8 medical areas in which patients reside within 

Akita prefecture (Daisen, Yokote, Yuzawa, Ohdate, Kita-

akita, Noshiro, Akita, and Yuri-Honjo).  Because mortal-

ity and incidence rates usually vary greatly depending on 

age, it is not possible to directly compare mortality and 

incidence rates between regions with different age struc-

tures.  For SMRs and SIRs, mortality and incidence 

rates were calculated by age group in each region accord-

ing to the standard age structure.  Therefore, the SMR 

was defined as (Numbers of cancer deaths in the area / 

Expected numbers of deaths in the area) × 100, and the 

SIR was defined as (Numbers of cancer incidences in the 

area / Expected numbers of incidences in the area) ×
100.  The SMR and SIR are relative rates expressed as 

ratios to the entire Akita prefecture, which was assigned 

a value of 1.00, and analyzed in the 8 medical areas.  Thus, 

the SMR or SIR in each medical area will be 1.00 if it is 

the same as that for Akita prefecture as a whole ;  it will 

be more than 1 if it is higher than that for Akita prefec-

ture as a whole and less than 1 if it is lower.

The definitions of early detection were “carcinoma in 

situ” and “localized cancer” (cancer without lymph node 

metastasis, distant organ metastasis or invasion to adja-

Figure 1.  Standardized mortality rate (SMR), standardized incidence rate (SIR) and early detection rate for gastric cancer.
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Figure 2.　�Standardized mortality rate (SMR), standardized incidence rate (SIR) and early detection rate for colorectal can-
cer.

Figure 3.　Standardized mortality rate (SMR) and standardized incidence rate (SIR) for liver cancer.
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Figure 4.　Standardized mortality rate (SMR), standardized incidence rate (SIR) and early detection rate for lung cancer.

Figure 5.　 �Standardized mortality rate (SMR), standardized incidence rate (SIR) and early detection rate for female breast 
cancer (upper row) and cervical cancer (lower row).
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cent structure) at the time of diagnosis.  This is an im-

portant indicator of the frequency of early diagnosis.    

The early detection rate was analyzed for each cancer 

type excluding the liver cancer.  Color maps of SMR, 

SIR, and early detection rate were created to visualize 

the obtained results in an easy-to-understand man-

ner.  The scales of the maps were color-coded by divid-

ing the range between the maximum and minimum val-

ues ​​into five equal parts.

This study was conducted in accordance with the spirit 

of the Declaration of Helsinki (World Medical Associa-

tion) and according to the “Ethical guidelines for epidemi-

ological research” from the Ministry of Education, Culture, 

Sports, Science and Technology, Ministry of Health, La-

bor and Welfare).  It was also approved by the Akita 

University Graduate School of Medicine (No. 2463).

Results

The SMR, SIR and early detection rate in both males 

and females in each medical area are presented in Tables 

1-3.

In the Daisen medical area, the SMR for cervical can-

cer was 1.14 with a low early detection rate (78.7%).  On 

the other hand, the SMRs for female gastric, liver and 

breast cancers were 0.84, 0.82 and 0.83, respectively.   

The immediate challenge in this area is to reduce mortal-

ity through early diagnosis of cervical cancer by screen-

ing (Table 4).

In the Yokote medical area, the SMR for cervical can-

cer was the highest (1.21) among the 8 areas evaluated, 

and the early detection rate was lowest (77.2%).  On the 

other hand, the SMRs and SIRs for gastric, colorectal, 

and liver cancer were more than 10% lower than that for 

the prefecture as a whole, with high early detection rates 

for gastric cancer in males and colorectal cancer in fe-

males.  The immediate challenge in this area is to re-

duce the high mortality rate due to cervical cancer 

through early diagnosis by screening. 

In the Yuzawa medical area, the SMR for colorectal 

cancer in females was the highest among the 8 evaluated 

areas (1.16).  Notably, the SIR was only 0.91, but the 

early detection rate was very low (58.2%).  This pattern 

of low incidence with very low early detection leading to 

high mortality illustrates a worst case scenario.  On the 

other hand, both the SMR and SIR for cervical cancer 

were extremely low (0.51 and 0.55) with a high early de-

tection rate (86.7%).  However, early detection of breast 

cancer was lowest among the evaluated areas (61.0%).   

The immediate challenge in this area is to reduce the 

high colorectal cancer mortality in females through early 

diagnosis by screening and to increase early detection of 

breast cancer.

In the Ohdate medical area, the SMR for colorectal 

cancer in males was extremely high (1.31).  Although 

the SIR was only 1.07, the early detection rate was the 

lowest among males (59.3%).  This shows a clear defi-

ciency in the screening system for colorectal cancer in 

males in this area.  The SMRs for breast and cervical 

cancers were 1.27 and 1.19, respectively, though the SIRs 

were 0.92 and 1.05.  The SMR and SIR for lung cancer 

in males was not critical, but the early detection rate was 

extremely low (22.9%).  The immediate challenge in 

this area is to reduce the high colorectal cancer mortality 

in males and to increase early detection of breast and 

cervical cancer in females and lung cancer in males.

In the Kita-akita medical area, sample size was very 

small.  The SMR and SIR for breast cancer were 1.13 

and 1.18, respectively, with a low early detection rate 

(63.9%).  The immediate challenge in this area is to re-

duce the high breast cancer mortality.

In the Noshiro medical area, the SMR and SIR for gas-

tric cancer in males were the highest at 1.26 and 1.15, re-

spectively, and the early detection rate was low (60.7).   

In addition, the SMRs for lung cancer in males and fe-

males were the highest (1.21 and 1.10) and were accom-

panied by very low early detection rates (27.2 and 

42.0).  The SIR in males was highest (1.12) among the 8 

areas evaluated, indicating effective prevention and early 

screening is urgently needed in this area.  The SMRs 

for liver and cervical cancers in females were 1.13 and 

1.19, respectively, though the SIRs were only 1.02 and 

0.93.  The immediate challenge in this area is to reduce 

the high mortality due to gastric cancer in males, lung 

cancer in both males and females, and liver and cervical 

cancers in females through early detection of gastric, 

lung, breast, and cervical cancer.

In the Akita medical area, the most populous area in 

Akita University



― 78―

Differences among medical areas

第 48巻 3-4号

(12)

Ta
bl

e 
1-

2.
　

St
an

da
rd

iz
ed

 m
or

ta
lit

y 
ra

tio
 (S

M
R

) i
n 

ea
ch

 m
ed

ic
al

 a
re

a 
of

 A
ki

ta
 p

re
fe

ct
ur

e 
(2

01
3-

20
17

, F
em

al
e)

M
ed

ic
al

 
ar

ea

G
as

tr
ic

  C
an

ce
r

C
ol

or
ec

ta
l C

an
ce

r
L

iv
er

 c
an

ce
r

Lu
ng

 C
an

ce
r

B
re

as
t C

an
ce

r
C

er
vi

ca
l C

an
ce

r

SM
R

N
um

be
rs

 
of

 c
an

ce
r 

de
at

hs

E
xp

ec
te

d
nu

m
be

rs
 

of
 d

ea
th

s
SM

R
N

um
be

rs
 

of
 c

an
ce

r 
de

at
hs

E
xp

ec
te

d
nu

m
be

rs
 

of
 d

ea
th

s
SM

R
N

um
be

rs
 

of
 c

an
ce

r 
de

at
hs

E
xp

ec
te

d
nu

m
be

rs
 

of
 d

ea
th

s
SM

R
N

um
be

rs
of

 c
an

ce
r 

de
at

hs

E
xp

ec
te

d 
nu

m
be

rs
 

of
 d

ea
th

s
SM

R
N

um
be

rs
of

 c
an

ce
r 

de
at

hs

E
xp

ec
te

d
nu

m
be

rs
 

of
 d

ea
th

s
SM

R
N

um
be

rs
 

of
 c

an
ce

r 
de

at
hs

E
xp

ec
te

d
nu

m
be

rs
 

of
 d

ea
th

s

D
ai

se
n

0.
84

 
14

6
17

3.
9 

0.
93

 
17

8
19

2.
4 

0.
82

 
 4

3
 5

2.
2 

0.
91

 
13

5
14

8.
7 

0.
83

 
 6

7
 8

0.
9 

1.
14

 
 4

5
 3

9.
4 

Yo
ko

te
0.

86
 

10
4

12
1.

6 
0.

83
 

11
2

13
4.

5 
0.

83
 

 3
0

 3
6.

2 
0.

91
 

 9
4

10
3.

2 
1.

08
 

 6
1

 5
6.

4 
1.

21
 

 3
3

 2
7.

4 

Yu
za

w
a

1.
03

 
  8

9
  8

6.
4 

1.
16

 
11

1
  9

5.
7 

0.
81

 
  2

1
  2

5.
9 

0.
97

 
  7

1
  7

3.
5 

0.
85

 
  3

4
  4

0.
2 

0.
51

 
  1

0
  1

9.
5 

O
hd

at
e

1.
08

 
16

0
14

8.
1 

1.
03

 
16

9
16

4.
3 

1.
03

 
 4

6
 4

4.
9 

1.
08

 
13

7
12

7.
4 

1.
27

 
 8

8
 6

9.
1 

1.
19

 
 4

0
 3

3.
5 

K
ita

-
ak

ita
1.

07
 

 5
9

 5
4.

9 
0.

95
 

 5
8

 6
1.

0 
0.

90
 

 1
5

 1
6.

6 
1.

09
 

 5
1

 4
6.

9 
1.

13
 

 2
7

 2
3.

9 
0.

86
 

 1
0

 1
1.

6 

N
os

hi
ro

1.
05

 
12

3
11

7.
0 

0.
98

 
12

7
12

9.
6 

1.
13

 
  4

0
  3

5.
3 

1.
10

 
11

0
10

0.
3 

1.
03

 
  5

5
  5

3.
7 

1.
19

 
  3

1
  2

6.
1 

A
ki

ta
1.

07
 

44
8

41
7.

7 
1.

02
 

47
0

46
1.

6 
1.

16
 

14
5

12
4.

6 
1.

05
 

37
8

36
0.

1 
1.

08
 

23
8

22
0.

1 
1.

01
 

10
8

10
7.

5 

Yu
ri

·H
on

jo
0.

93
 

11
9

12
8.

5 
1.

10
 

15
6

14
2.

1 
0.

89
 

 3
4

 3
8.

4 
0.

86
 

 9
4

11
0.

0 
0.

58
 

 3
6

 6
1.

9 
0.

60
 

 1
8

 3
0.

1 

Ta
bl

e 
1-

1.
　

St
an

da
rd

iz
ed

 m
or

ta
lit

y 
ra

tio
 (S

M
R

) i
n 

ea
ch

 m
ed

ic
al

 a
re

a 
of

 A
ki

ta
 p

re
fe

ct
ur

e 
(2

01
3-

20
17

, M
al

e)

M
ed

ic
al

 
ar

ea

G
as

tr
ic

  C
an

ce
r

C
ol

or
ec

ta
l C

an
ce

r
L

iv
er

 c
an

ce
r

Lu
ng

 C
an

ce
r

SM
R

N
um

be
rs

 
of

 c
an

ce
r 

de
at

hs

E
xp

ec
te

d 
nu

m
be

rs
 

of
 d

ea
th

s
SM

R
N

um
be

rs
 

of
 c

an
ce

r 
de

at
hs

E
xp

ec
te

d 
nu

m
be

rs
 

of
 d

ea
th

s
SM

R
N

um
be

rs
 

of
 c

an
ce

r 
de

at
hs

E
xp

ec
te

d 
nu

m
be

rs
 

of
 d

ea
th

s
SM

R
N

um
be

rs
 

of
 c

an
ce

r 
de

at
hs

E
xp

ec
te

d 
nu

m
be

rs
 

of
 d

ea
th

s

D
ai

se
n

1.
07

 
31

3
29

1.
8 

0.
96

 
20

2
20

9.
5 

0.
94

 
 9

4
10

0.
1 

0.
93

 
33

2
35

5.
5 

Yo
ko

te
0.

89
 

18
6

20
9.

3 
0.

83
 

12
5

15
0.

5 
0.

83
 

 5
9

 7
1.

3 
1.

09
 

27
7

25
4.

7 

Yu
za

w
a

0.
91

 
14

0
15

3.
8 

1.
04

 
11

6
11

1.
1 

0.
95

 
  4

9
  5

1.
9 

0.
91

 
17

1
18

7.
1 

O
hd

at
e

0.
98

 
24

2
24

6.
8 

1.
31

 
23

2
17

7.
2 

1.
05

 
  8

9
  8

5.
0 

0.
99

 
29

8
30

0.
5 

K
ita

-
ak

ita
0.

98
 

 9
0

 9
1.

7 
1.

12
 

 7
3

 6
5.

4 
0.

67
 

 2
1

 3
1.

2 
1.

03
 

11
5

11
1.

7 

N
os

hi
ro

1.
26

 
24

2
19

1.
9 

1.
00

 
13

7
13

7.
3 

1.
03

 
 6

8
 6

6.
1 

1.
21

 
28

2
23

3.
6 

A
ki

ta
1.

01
 

75
4

75
0.

3 
0.

96
 

52
1

54
2.

2 
1.

14
 

29
8

26
1.

5 
0.

97
 

88
3

91
1.

0 

Yu
ri

·H
on

jo
0.

86
 

18
9

22
0.

6 
0.

92
 

14
6

15
9.

1 
0.

86
 

  6
5

  7
6.

0 
0.

98
 

26
4

26
8.

3 

Akita University



― 79―― 78―

秋　田　医　学 (13)

Ta
bl

e 
2-

2.
　

St
an

da
rd

iz
ed

 in
ci

de
nc

e 
ra

tio
 (S

IR
) i

n 
ea

ch
 m

ed
ic

al
 a

re
a 

of
 A

ki
ta

 p
re

fe
ct

ur
e 

(2
01

3-
20

17
, F

em
al

e)

M
ed

ic
al

 
ar

ea

G
as

tr
ic

  C
an

ce
r

C
ol

or
ec

ta
l C

an
ce

r
L

iv
er

 c
an

ce
r

Lu
ng

 C
an

ce
r

B
re

as
t C

an
ce

r
C

er
vi

ca
l C

an
ce

r

SI
R

N
um

be
rs

 
of

 c
an

ce
r 

in
ci

de
nc

es

E
xp

ec
te

d 
nu

m
be

rs
 

of
 c

an
ce

r 
in

ci
de

nc
es

SI
R

N
um

be
rs

 
of

 c
an

ce
r 

in
ci

de
nc

es

E
xp

ec
te

d 
nu

m
be

rs
 

of
 c

an
ce

r 
in

ci
de

nc
es

SI
R

N
um

be
rs

 
of

 c
an

ce
r 

in
ci

de
nc

es

E
xp

ec
te

d 
nu

m
be

rs
 

of
 c

an
ce

r 
in

ci
de

nc
es

SI
R

N
um

be
rs

 
of

 c
an

ce
r 

in
ci

de
nc

es

E
xp

ec
te

d 
nu

m
be

rs
 

of
 c

an
ce

r 
in

ci
de

nc
es

SI
R

N
um

be
rs

 
of

 c
an

ce
r 

in
ci

de
nc

es

E
xp

ec
te

d 
nu

m
be

rs
 

of
 c

an
ce

r 
in

ci
de

nc
es

SI
R

N
um

be
rs

 
of

 c
an

ce
r 

in
ci

de
nc

es

E
xp

ec
te

d 
nu

m
be

rs
 

of
 c

an
ce

r 
in

ci
de

nc
es

D
ai

se
n

0.
92

 
  3

69
  4

02
.0

 
0.

98
 

  5
22

  5
30

.8
 

0.
79

 
  5

5
  6

9.
8 

0.
90

 
22

3
24

9.
0 

0.
90

 
  4

26
47

4.
3 

0.
89

 
  4

6
  5

1.
7 

Yo
ko

te
0.

85
 

 2
36

 2
77

.3
 

0.
87

 
 3

19
 3

66
.8

 
0.

77
 

 3
7

 4
8.

0 
0.

77
 

13
3

17
1.

9 
0.

92
 

 3
05

33
0.

4 
1.

05
 

 3
8

 3
6.

2 

Yu
za

w
a

1.
05

 
 2

08
 1

98
.1

 
0.

91
 

 2
38

 2
62

.0
 

0.
81

 
 2

8
 3

4.
4 

0.
96

 
11

8
12

2.
7 

0.
83

 
 1

96
23

5.
4 

0.
55

 
 1

4
 2

5.
3 

O
hd

at
e

0.
95

 
 3

29
 3

46
.9

 
0.

98
 

 4
49

 4
56

.8
 

1.
11

 
 6

7
 6

0.
3 

1.
00

 
21

5
21

5.
0 

0.
92

 
 3

72
40

5.
8 

1.
05

 
 4

6
 4

4.
0 

K
ita

-
ak

ita
0.

95
 

 1
19

 1
25

.1
 

1.
12

 
 1

84
 1

63
.6

 
1.

05
 

 2
3

 2
2.

0 
1.

11
 

 8
5

 7
6.

9 
1.

18
 

 1
60

13
5.

6 
1.

14
 

 1
6

 1
4.

1 

N
os

hi
ro

1.
09

 
  2

97
  2

71
.4

 
1.

11
 

  3
97

  3
57

.1
 

1.
02

 
  4

8
  4

7.
2 

1.
07

 
18

0
16

8.
1 

1.
02

 
  3

20
31

2.
5 

0.
93

 
  3

1
  3

3.
2 

A
ki

ta
1.

08
 

1,
08

8
1,

01
1.

2 
1.

03
 

1,
39

9
1,

35
5.

1 
1.

09
 

18
6

17
0.

7 
1.

08
 

68
6

63
7.

3 
1.

13
 

1,
54

9
1,

37
3.

3 
1.

09
 

17
2

15
7.

2 

Yu
ri

·H
on

jo
0.

87
 

 2
62

 3
00

.0
 

0.
88

 
 3

50
 3

97
.9

 
1.

07
 

 5
5

 5
1.

6 
0.

97
 

18
2

18
7.

0 
0.

79
 

 2
92

36
7.

9 
0.

87
 

 3
5

 4
0.

4 

Ta
bl

e 
2-

1.
　

St
an

da
rd

iz
ed

 in
ci

de
nc

e 
ra

tio
 (S

IR
) i

n 
ea

ch
 m

ed
ic

al
 a

re
a 

of
 A

ki
ta

 p
re

fe
ct

ur
e 

(2
01

3-
20

17
, M

al
e)

M
ed

ic
al

 
ar

ea

G
as

tr
ic

  C
an

ce
r

C
ol

or
ec

ta
l C

an
ce

r
L

iv
er

 c
an

ce
r

Lu
ng

 C
an

ce
r

SI
R

N
um

be
rs

 
of

 c
an

ce
r 

in
ci

de
nc

es

E
xp

ec
te

d 
nu

m
be

rs
 

of
 c

an
ce

r 
in

ci
de

nc
es

SI
R

N
um

be
rs

 
of

 c
an

ce
r 

in
ci

de
nc

es

E
xp

ec
te

d 
nu

m
be

rs
 

of
 c

an
ce

r 
in

ci
de

nc
es

SI
R

N
um

be
rs

 
of

 c
an

ce
r 

in
ci

de
nc

es

E
xp

ec
te

d 
nu

m
be

rs
 

of
 c

an
ce

r 
in

ci
de

nc
es

SI
R

N
um

be
rs

 
of

 c
an

ce
r 

in
ci

de
nc

es

E
xp

ec
te

d 
nu

m
be

rs
 

of
 c

an
ce

r 
in

ci
de

nc
es

D
ai

se
n

0.
96

 
  7

72
  8

02
.3

1.
00

 
  6

66
  6

64
.0

 
0.

93
 

12
1

13
0.

7
0.

92
 

  4
65

  5
02

.8

Yo
ko

te
0.

90
 

 5
14

 5
71

.5
0.

73
 

 3
44

 4
72

.5
 

0.
75

 
 7

0
 9

3.
1

1.
02

 
 3

65
 3

58
.6

Yu
za

w
a

0.
94

 
 3

90
 4

15
.6

0.
81

 
 2

78
 3

44
.1

 
0.

74
 

 5
0

 6
7.

7
0.

83
 

 2
17

 2
61

.6

O
hd

at
e

0.
84

 
 5

75
 6

82
.7

1.
07

 
 6

06
 5

64
.7

 
0.

95
 

10
6

11
1.

1
0.

91
 

 3
90

 4
26

.6

K
ita

-
ak

ita
1.

01
 

 2
49

 2
47

.6
1.

07
 

 2
16

 2
02

.6
 

0.
74

 
 3

0
 4

0.
3

1.
02

 
 1

59
 1

56
.1

N
os

hi
ro

1.
15

 
 6

08
 5

29
.5

1.
14

 
 4

98
 4

36
.7

 
1.

03
 

 8
9

 8
6.

3
1.

12
 

 3
71

 3
31

.3

A
ki

ta
1.

06
 

2,
26

8
2,

13
5.

6
1.

07
 

1,
92

3
1,

79
4.

4 
1.

19
 

41
5

34
8.

3
1.

02
 

1,
34

9
1,

31
9.

7

Yu
ri

·H
on

jo
0.

91
 

  5
58

  6
15

.6
0.

85
 

  4
38

  5
13

.3
 

0.
91

 
  9

1
10

0.
4

1.
04

 
  3

97
  3

83
.6

Akita University



― 80―

Differences among medical areas

第 48巻 3-4号

(14)

Ta
bl

e 
3-

2.
　

E
ar

ly
 d

et
ec

tio
n 

ra
te

 in
 e

ac
h 

m
ed

ic
al

 a
re

a 
of

 A
ki

ta
 p

re
fe

ct
ur

e 
(2

01
3-

20
17

, F
em

al
e)

M
ed

ic
al

 
ar

ea

G
as

tr
ic

  C
an

ce
r

C
ol

or
ec

ta
l C

an
ce

r
Lu

ng
 C

an
ce

r
B

re
as

t C
an

ce
r

C
er

vi
ca

l C
an

ce
r

E
ar

ly
 

de
te

ct
io

n 
ra

te
(%

)

N
um

be
rs

 o
f 

pa
tie

nt
s 

w
ith

 
ea

rl
y 

de
te

ct
io

n

N
um

be
rs

 o
f  

pa
tie

nt
s

E
ar

ly
 

de
te

ct
io

n 
ra

te
(%

)

N
um

be
rs

 o
f 

pa
tie

nt
s 

w
ith

 
ea

rl
y 

de
te

ct
io

n

N
um

be
rs

 o
f  

pa
tie

nt
s

E
ar

ly
 

de
te

ct
io

n 
ra

te
(%

)

N
um

be
rs

 o
f 

pa
tie

nt
s 

w
ith

 
ea

rl
y 

de
te

ct
io

n

N
um

be
rs

 o
f  

pa
tie

nt
s

E
ar

ly
 

de
te

ct
io

n 
ra

te
(%

)

N
um

be
rs

 o
f 

pa
tie

nt
s 

w
ith

 
ea

rl
y 

de
te

ct
io

n

N
um

be
rs

 o
f  

pa
tie

nt
s

E
ar

ly
 

de
te

ct
io

n 
ra

te
(%

)

N
um

be
rs

 o
f 

pa
tie

nt
s 

w
ith

 
ea

rl
y 

de
te

ct
io

n

N
um

be
rs

 o
f  

pa
tie

nt
s

D
ai

se
n

61
.6

 
17

5
28

4
57

.8
 

28
2

  4
88

41
.1

 
  6

9
16

8
74

.0
 

  3
08

  4
16

78
.7

 
  9

6
12

2

Yo
ko

te
60

.8
 

11
8

19
4

64
.1

 
22

9
 3

57
44

.0
 

 4
8

10
9

68
.2

 
 1

97
 2

89
77

.2
 

 6
1

 7
9

Yu
za

w
a

64
.5

 
10

9
16

9
58

.2
 

12
8

 2
20

43
.8

 
 4

2
96

61
.0

 
 1

11
 1

82
86

.7
 

 3
9

 4
5

O
hd

at
e

55
.6

 
14

8
26

6
57

.1
 

24
0

 4
20

40
.4

 
 6

5
16

1
68

.5
 

 2
28

 3
33

84
.6

 
10

4
12

3

K
ita

-
ak

ita
67

.7
 

 6
5

 9
6

59
.2

 
10

0
 1

69
36

.2
 

 2
5

 6
9

63
.9

 
  

99
 1

55
77

.5
 

 3
1

 4
0

N
os

hi
ro

59
.2

 
14

8
25

0
55

.1
 

21
2

  3
85

42
.0

 
  6

6
15

7
62

.9
 

  1
97

  3
13

78
.3

 
  6

5
  8

3

A
ki

ta
62

.5
 

58
8

94
1

63
.2

 
98

4
1,

55
8

48
.8

 
29

5
60

4
67

.6
 

1,
11

8
1,

65
4

86
.6

 
45

3
52

3

Yu
ri

·H
on

jo
60

.8
 

14
6

24
0

57
.6

 
20

9
 3

63
44

.8
 

 7
7

17
2

66
.7

 
 1

96
 2

94
89

.7
 

13
9

15
5

M
ed

ia
n 

(R
an

ge
)

61
.2

 (5
5.

6-
67

.7
)

58
.0

 (5
5.

1-
64

.1
)

42
.9

 (3
6.

2-
48

.8
)

67
.2

 (6
1.

0-
74

.0
)

81
.7

 (7
7.

2-
89

.7
)

Ta
bl

e 
3-

1.
　

E
ar

ly
 d

et
ec

tio
n 

ra
te

 in
 e

ac
h 

m
ed

ic
al

 a
re

a 
of

 A
ki

ta
 p

re
fe

ct
ur

e 
(2

01
3-

20
17

, M
al

e)

M
ed

ic
al

 
ar

ea

G
as

tr
ic

  C
an

ce
r

C
ol

or
ec

ta
l C

an
ce

r
Lu

ng
 C

an
ce

r

E
ar

ly
 

de
te

ct
io

n 
ra

te
(%

)

N
um

be
rs

 o
f 

pa
tie

nt
s 

w
ith

 
ea

rl
y 

de
te

ct
io

n

N
um

be
rs

 
of

  p
at

ie
nt

s

E
ar

ly
 

de
te

ct
io

n 
ra

te
(%

)"

N
um

be
rs

 o
f 

pa
tie

nt
s 

w
ith

 
ea

rl
y 

de
te

ct
io

n

N
um

be
rs

 
of

  p
at

ie
nt

s

E
ar

ly
 

de
te

ct
io

n 
ra

te
(%

)

N
um

be
rs

 o
f 

pa
tie

nt
s 

w
ith

 
ea

rl
y 

de
te

ct
io

n

N
um

be
rs

 
of

  p
at

ie
nt

s

D
ai

se
n

60
.9

 
 3

89
 6

39
65

.4
 

 4
69

 7
17

26
.3

 
 9

6
 3

65

Yo
ko

te
67

.7
 

 3
04

 4
49

64
.5

 
 2

58
 4

00
32

.3
 

 9
0

 2
79

Yu
za

w
a

63
.8

 
  2

19
  3

43
61

.1
 

  1
74

  2
85

31
.0

 
  5

2
  1

68

O
hd

at
e

63
.8

 
  3

16
  4

95
59

.3
 

  3
56

  6
00

22
.9

 
  6

9
  3

01

K
ita

-
ak

ita
59

.8
 

 1
28

 2
14

64
.1

 
 1

39
 2

17
28

.8
 

 3
4

 1
18

N
os

hi
ro

60
.7

 
 3

24
 5

34
63

.1
 

 3
62

 5
74

27
.2

 
 8

7
 3

20

A
ki

ta
64

.0
 

1,
31

8
2,

05
8

68
.9

 
1,

69
1

2,
45

5
35

.6
 

43
1

1,
21

2

Yu
ri

·H
on

jo
65

.5
 

  3
42

  5
22

64
.4

 
  3

40
  5

28
28

.4
 

10
6

  3
73

M
ed

ia
n 

(R
an

ge
)

63
.8

 (5
9.

8-
67

.7
)

64
.3

 (5
9.

3-
68

.9
)

28
.6

 (2
2.

9-
35

.6
)

Akita University



― 81―― 80―

秋　田　医　学 (15)

the prefectural capital, the SMR and SIR for liver cancer 

in males and females were more than 10% higher than 

for the prefecture as a whole.  For all other cancers, 

SMRs and SIRs were the same as that for all of Akita 

prefecture. 

In the Yuri-Honjo medical area, the SMR for colorectal 

cancer in females was 1.10, though the SIR was only 

0.88.  The SMRs for breast and cervical cancers were 

extremely low (0.58 and 0.60) with low SIRs (0.79 and 

0.87).  The early detection rate for cervical cancer was 

the highest (89.7%).  The immediate challenge in this 

area is to reduce colorectal cancer mortality in females.

Discussion

The following was clarified in this study.  The SMRs, 

SIRs and early detection rates differed among the 8 medi-

cal areas evaluated in Akita prefecture.  Low early de-

tection rates correlated with high SMRs in nearly all ar-

eas, and the immediate challenge differed among areas 

depending on the cancer involved.  For example, in sev-

eral medical areas the early detection rate for lung cancer 

among men was only 20%, whereas the early detection 

rate for cervical cancer was high, exceeding 80% in sev-

eral areas. 

Areas such as Akita prefecture, which has a large geo-

graphical area with low population density, have various 

problems peculiar to them.  First, the population decline 

outside the Akita medical area, where the prefectural 

capital is located, is accelerating.  According to the Basic 

Resident Register in 2016, aside from the Akita medical 

area, which has a population of around 400,000, the popu-

lations of the other 7 medical areas in Akita prefecture 

are small, ranging from 36,000 to 134,000.  At the same 

time, these populations are rapidly aging.  This is note-

worthy, as aging is directly linked to cancer incidence and 

death, has an adverse effect on early detection and treat-

ment, and makes countermeasures more difficult.    

Against this background, uniform cancer control mea-

sures for entire prefectures are not effective.  There 

was hope that this might be possible, but there is no reli-

able data to support it.  This time, we were able to ana-

lyze cancer SMRs, SIRs, and early detection rates for 

each medical area within Akita prefecture.  This materi-

al will provide useful information for policy making to re-

duce the cancer mortality rate and promote cancer con-

trol in Akita prefecture.

With respect to gastric cancer, Akita prefecture has had 

Table 4.　The challenge for cancer control  in each medical area

Medical area Target SMR SIR Early detection

Daisen Cervical cancer ⇧ ⇩
Yokote Cervical cancer ⇧⇧ ⇩⇩
Yuzawa Colorectal cancer (F) ⇧⇧ ⇩ ⇩

Breast cancer ⇩⇩
Ohdate Colorectal cancer (M) ⇧⇧ ⇩⇩

Breast cancer ⇧⇧
Cervical cancer ⇧⇧
Lung cancer (M) ⇩⇩

Kita-akita Breast cancer ⇧ ⇧
Noshiro Gastric cancer (M) ⇧⇧ ⇧⇧ ⇩

Lung cancer (M)(F) ⇧⇧ ⇧⇧ ⇩
Liver cancer (F) ⇧
Cervical cancer ⇧

Akita Liver cancer (M)(F) ⇧
Yuri·Honjo Colorectal cancer (F) ⇧

M ; male, F ; female, SMR ; standardized mortality ratio, SIR ; standardized inci-
dence ratio 
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the highest mortality rate in Japan for many years, 

prompting strong cancer control measures to be taken.    

Nonetheless, while the gastric cancer morbidity rate is 

declining nationwide, in Akita prefecture it has remained 

flat and continues to be a major issue3).  In this survey, 

the high gastric cancer morbidity and mortality rate in 

the Noshiro medical area (population : 85,000) was con-

spicuous.  Especially among men, the SMR was ex-

tremely high at 1.26, and we suggest that a program of 

early detection through gastric cancer screening using 

targeted upper gastrointestinal endoscopy should be initi-

ated immediately as a pilot project in this area.  The 

5-year survival rate for gastric cancer detected at Stage I 

is more than 95% (National Cancer Center Cancer Infor-

mation Service), and it appears that the mortality rate 

could be improved by increasing the current early detec-

tion rate by 10%.  Considering the cost of examination, 

we recommend endoscopic examination beginning with 

the generation just before the age of prevalence.  On the 

other hand, in the Yokote medical area (population :  

94,000), not only are the gastric cancer morbidity and 

mortality rates low, but the early detection rate is 

high.  We hope that a new solution will be discovered 

through detailed analysis of this positive finding.

Colorectal cancer morbidity and mortality are also ris-

ing in Akita prefecture as a whole, and a more detailed 

analysis of the current situation will be conducted in each 

region to investigate how to increase the early detection 

rate in regions with high morbidity and mortality.  The 

SMRs are high among males in Ohdate and among fe-

males in Yuzawa, and early detection rates are low in 

both.  Early detection rates in these two areas could be 

increased by using a simple fecal occult blood test.    

However, among females in the Yuri-Honjo area, the 

SMR was high but the SIR was not, and the early detec-

tion rate was low.  Further evaluation of this area is nec-

essary to improve cancer mortality.

Liver cancer is declining nationwide in Japan as a re-

sult of effective measures against infectious diseases.    

The morbidity rate is particularly low in Akita prefecture, 

and the mortality rate is correspondingly low.  However, 

an analysis of secondary medical areas revealed that the 

morbidity and mortality rates are high in the Akita medi-

cal area, which has the largest population in the prefec-

ture.  Unlike other cancers, objective data on the rate of 

early detection is not provided for liver cancer.

Rising lung cancer mortality has recently become a 

major challenge in Akita prefecture.  The “Akita prefec-

tural 3rd-term basic plan to promote cancer control pro-

grams” focused on smoking cessation and prevention of 

passive smoking with the aim of preventing lung cancer 

and reducing mortality4).  Our analysis revealed an in-

crease in mortality and a decrease in the early detection 

rate in the Noshiro medical area, but no other trends 

were seen.  We believe that all prefectures should work 

together to implement the tobacco control measures out-

lined in the third plan.

For female breast cancer, the SMR was notably high in 

the Ohdate medical area.  In addition, we found that both 

the SIR and SMR were both high in the Kita-akita medi-

cal area (population : 36,000) and that the early detection 

rate was low.  Early detection measures are greatly 

needed in these two medical areas in the north of the 

prefecture.  On the other hand, in the Yuri-Honjo area, 

both the SMR and SIR were low.  In the Daisen medical 

area (population : 134,000), the SMR was quite low and 

the SIR was also low, while rates of early detection were 

high.  A similar result was obtained in the Yuzawa medi-

cal area.  It will be important to analyze these good re-

sults from the south of the prefecture to identify benefi-

cial measures and to then apply those measures in the 

aforementioned areas in the north of the prefecture (Oh-

date and Kita-akita medical areas).

Cervical cancer has been on a downward trend for sev-

eral years nationwide, due in part to measures against in-

fectious diseases.  However, the incidences of cervical 

cancer have recently begun to level off in Akita prefec-

ture.  It goes without saying that the wide application of 

the human papillomavirus vaccine is the most important 

measure, and the country has begun to focus on vaccina-

tion, which was once stopped.  In the Yokote and Daisen 

medical areas, SMRs were substantially higher than in 

the prefecture as a whole, and early detection rates were 

low.  By contrast, in the Ohdte and Noshiro medical ar-

eas, SMRs were low and were accompanied by higher 

early detection rates.  It is noteworthy that in the Yuza-

wa area, both the SMR and SIR were low, and the early 

detection rate was high.  By analyzing these positive re-
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sults, it may be possible to develop more effective mea-

sures to further reduce the incidence of cervical cancer.

In this study, we found a gender gap in the SMR, even 

within the same medical area.  After dividing the Akita 

prefecture into 8 medical areas with small populations, 

further division based on gender make the number of 

subjects analyzed even smaller, making them unreliable 

low-power data.  Nevertheless, it has long been recog-

nized that there is a gender gap in cancer mortality, as 

was seen in the present study5,6).  Behaviors aimed at 

cancer prevention, including cancer screening, differ 

greatly depending on gender5,6).  Moreover, it is recog-

nized worldwide that the cancer mortality rate cannot be 

improved unless this gap is removed, and it is anticipated 

that interest in solving this problem will continue to grow 

in the future5,6).  In the present study, for example, the 

rate of early detection of lung cancer varied greatly be-

tween genders and was higher in females.  Differences 

in smoking rates appear to be the reason, though there 

were also regional differences in mortality.  On the other 

hand, in gastric and colorectal cancers, the early detec-

tion rate among men was relatively high but was not 

linked to a reduction in the mortality rate.  It is pre-

sumed that various complicating factors are intertwined 

in those findings.  Especially for cancers for which 

screening and prevention are effective, it is extremely 

important to improve behaviors aimed at early detec-

tion.  The results of this study linking early cancer de-

tection rates to both gender and area will be useful for 

reducing cancer mortality in Akita prefecture.

There are several limitations to this study.  1) After 

dividing Akita Prefecture, which has a small population, 

into 8 medical areas, the size of the analyzed sample was 

small in some cases.  2) In addition, the analysis ignores 

the background of the patients and the stages of their 

cancers.  3) The analysis is based on the patient’s place 

of residence and does not consider movement beyond the 

medical area.

Akita prefecture is large in area, and each region has 

its own culture and lifestyle.  Consequently, dividing the 

prefecture into eight medical areas provided a means for 

effective analysis, as the results show.  Based on these 

results, we are convinced that implementing more de-

tailed cancer control measures that target each medical 

area will be the most effective way to reduce the cancer 

mortality rate in Akita prefecture as a whole.
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