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L 3 6.3 10 L 3 6.3 10 LAV 3 6.3 10
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=i 65 FHRM(R) BEFHGE TREEIE%)
BUERF DD F1)7 (%) BUERFH DD F1)7 (%)
L 1.0 20 4.2 L 1.0 20 4.2 B 1.0 2.0 4.2
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5mmHg 1963 1965 19.66 19.68 16.50 16,50 1649  16.49 160 160 161 162
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F1. BINTHWSTWS 3 FRERO T

(D Global Activity Limitation Indicator (GALI)
For at least the past 6 months, to what extent have you been limited because of a
health problem in activities people usually do ?

1. severely limited / 2. limited but not severely / 3. not limited at all

@ Life expectancy in good perceived health (LEGPH)
How is your health in general ? Is it...

1. Very good 2.Good / 3.Fair / 4.Bad 5. Verybad

@ Chronic Morbidity
Do you have any chronic illness or condition?
1.Yes / 2.No

1. REREMOFEERHR (77 2DH)

Life Expectancy at age 65 and expected years Waomen
Without activity limitation

With moderate activity limitation

With severe activity limitation Men

Life Expectancy at age 65 and expected years Women
Without chronic maorbidity
# With chronic morbidity

Men
ancy at age 65 and expected years Women
In very good or good perceived health
£ In fﬂir perceived health ...............................................
# In bad orvery bad perceived health Men . 7 ‘_? _______________
5 D 2z 4 & 3 i3 12 14 1;3 18 feit s 22 24
= provisional values Expected yesrs



April 19, 2012
JA-EHLEIS

Healthy Life Expectancies
in Japan

Toshiyuki OJIMA, MD, DrPH

Professor of
Department of Community Health and Preventive Medicine,
Hamamatsu University School of Medicine, JAPAN

Organizations dealing Health Statistics in Japan

* Statistics Bureau, Ministry of Health, Labour and
Welfare, Japan
— Mainly conducting routine national statistical surveys
* National Institute of Public Health
— Becoming smaller because of national budget limitation
¢ Many research groups funded by Japanese
governments
— Mainly formed by researchers in universities
— Challenging various new problems
» Health Bureau, Ministry of Health, Labour and Welfare,
Japan
» Making health policy

Research Group about
Healthy Life Expectancy in Japan

¢ Started from 2007

(Started from 1997 for the past research
group about health measures)

* Funded by Ministry of Health, Labour and
Welfare, Japanese government

 Calculating and investigating healthy life
expectancy in Japan

Selected other research groups

» Japan Gerontological Evaluation Study (JAGES)
from 2003
— Focused on SES, social capital, and care prevention
— Collaborating with WHO Urban HEART project

¢ Research Group about Social Determinants of
Health is started from April, 2012

Life expectancy in Japan

Life expectancy

Data Source: Demographic Yearbook, UN

Health Japan 21 (2000)

* 59 target measures was set

* Principal concept was to prolong healthy
life expectancy

¢ But, no target measures about healthy life
expectancy
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The Next Health Japan 21 (2012)

¢ National committee is currently discussing
the draft

¢ Summary measures about healthy life
expectancy will be set as target indices

— Disability free life expectancy (without
activity limitation)
—Life expectancy with self-perceived health

»Gap (range) of the indices between
prefectures

Healthy Life Expectancies
calculated by the research group

* Disability free life expectancy (without care need)
BELEFHENBILTOSEREDTEY
— Using Long-term Care Insurance Data
— Using self-administered questionnaire data

* Disability free life expectancy (without activity limitation)
BEEFICHIROGEVHROFY
— Using self-administered questionnaire data

* Life expectancy with self-perceived health
BATRRTHDIEERELTLSHRDFY

- Using self-administered questionnaire data

Long-term Care Insurance System
in Japan

e Started in 2000
* All of the people 40 years or older are
insured
* Number of people
—Elder people insured: 29 million
—Eligible for benefit: 5 million
(December 2011)

Disability free life expectancy in Japan
(without care need)
using Long-term Care Insurance Data

30

« Disablity Free Life Expectancy xpected Years with Care Needs

25

20

15

10

2005 2006 2007 2008 2009
Male

2005 2006 2007 2008 2009

Female

Life expectancy at 65 years old

Comprehensive Survey
f Living Conditions

Questionaire

Technical Report

Disability free life expectancy in Japan
(without activity limitation)

90 . withou :rtiuih,l limitation. with nrﬁ\lify lim.

2004

2001 2004 2007

Male

2010 2001 2007 2010
Female

Life expectancy at 0 year old
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Life expectancy with
self-perceived health in Japan

100
90 Healthy_# Not healthy

PO F— A
70 & . .
60 -
50 -
40 -
30

20

10 e e

2001 2004 2007 2010 2001 2004 2007 2010
Male Female

Life expectancy at 0 year old

April 20, 2012
JA-EHLEIS

Development of SMPH
in Japan

Toshiyuki OJIMA, MD, DrPH

Professor of
Department of Community Health and Preventive Medicine,
Hamamatsu University School of Medicine, JAPAN

Outline

* Technical issues about calculation
—Long term care data
— Self-administered questionnaire data

* Conceptual development

* Request for my assignment

Healthy Life Expectancies
calculated by the research group

* Disability free life expectancy (without care need)
BEEFEMENBILTLSHROFEY
— Using Long-term Care Insurance Data
— Using self-administered questionnaire data

* Disability free life expectancy (without activity limitation)
BEEFICHIROGOER DT
— Using self-administered questionnaire data

* Life expectancy with self-perceived health
BATRERTHHEARLTLHHRD TN

- Using self-administered questionnaire data

Healthy Life Expectancy
Calculation

* Using the Sullivan method
¢ Using data of

—Census

—Vital statistics

—Various data for disability and
health as following

Long-term Care Insurance System
in Japan

e Started in 2000
* All of the people 40 years or older are
insured
* Number of people
—Elder people insured: 29 million
—Eligible for benefit: 5 million
(December 2011)
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Long-term Care Insurance Data

* Report Survey on Situation of Long-term Care
Insurance Service

NEREFERKIBERE
— Municipal officers report to the government

» Survey of Long-term Care Benefit Expenditures
NERTEREHAE
— Semi-automatically added up from the claim
— Detailed data, but sometimes with error

Long-term care classification

¢ Level 1 long-term care: partially need support for daily
living (32 min+)

¢ Level 2 long-term care: need support for standing and
walking (50 min+)

¢ Level 3 long-term care: need some care for daily living,
sometimes cannot stand and walk (70 min+)

¢ Level 4 long-term care: totally need care (90 min+)

¢ Level 5 long-term care: totally need care, and limitation
for understanding (110 min+)

( ): required care time per day
» We use Level 2 or higher as disabled people

Proportion of acknowledged elders in each month

Proportion of acknowledged elders in each months

3 summing various care level % (sum of Level 2 to 5)
9
14
WM
12 =
—a—Age
10 =5 adjusted
s ot e e S I B A ol S Grude
6 L S R A s | 35
B ~=4-5
2
o b it
Loz Y = ¥ - 2w o= 9=
g & 8 & % i1 8 5 g & YeorMooh
& 8 8 8 &8 8 8 g8 & 8
~N o~ o~ N N
Year-Month
e
Ojima, 2008. in Japanese technical report of the research group Ojima, 2008. in Japanese technical report of the research group
Disability free life expectancy in Japan
Coefficient of variation summing various care level (Without care need)
0.12 using Long-term Care Insurance Data
0.10 = 30
0.08 ;\\/ / = Disablity Free Life Expectancy = Expected Years with Care Needs
0086
0.04
0.02
0.00

-+Prefectural variability ~—~Time variability

Ojima, 2008. in Japanese technical report of the research group

2005

2006 2007

Male

2008 2009 2005 2006 2007 2008 2009

Female

Life expectancy at 65 years old
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Comprehensive Survey
of Living Conditions

* Conducted once in 3 years for health
questionnaire survey

(in 2010, 2007, 2004...)
* Cluster random sampling in all over Japan

* Placement survey with self-administered
questionnaire

* Sample: 289,363 households,
(about 750,000 people)

* Valid respond: 228,864 households
(79.1% in 2010)

Question for self-perceived health

Q8 How is your health status now. Select
applicable one choice.

1 Good 2 Rather good 3 Ordinary
4 Rather not good 5 Not good

We have used this choices since 1986, the
current style survey started. It would be hard to
change this choices.

In the question sentence, “recently” was used
instead of “now” in 1986.

Question for activity limitation
Q6 Do you have any health problem which affect
daily living now?

1 Yes 2No

Q6-1 How is it affect ? Select all of applicable
items.

1 Activity of daily living

2 Going out

3 Working, housekeeping, studying
4 Physical activities

5 Others

Question sentence and choices have been changing over time.

Subjects

¢ All of members of selected households
except absent persons below:

a business bachelor, an emigration, under
long business trip (three months or more),
studying abroad, in social welfare facilities
(a long-term care insurance institution is
included), under long-term hospitalization,
in putting out in a foster home, under
imprisonment, other separation

Supplemental data

* Patient Survey
—For patients admitted to hospitals and
clinics
* Survey of Institutions and
Establishments for Long-term Care

—For elder people admitted to facilities
who needs nursing care

Disability free life expectancy in Japan
(without activity limitation)

# withou. activity. limitation with activity. limitation.

2001 2004 2007 2010

2001 2004 2007 2010
Male

Female
Life expectancy at 0 year old

,457




Life expectancy with
self-perceived health in Japan

100
90 Healthy_# Not healthy

0 T S — - 199113331308
70
60 -
50 -
40 -
30
20
10 g

2001 2004 2007 2010 2001 2004 2007 2010
Male Female

Life expectancy at 0 year old

Outline

* Technical issues about calculation
—Long term care data
— Self-administered questionnaire data
* Conceptual development
* Request for my assignment

Criteria of health indices
(by research group about health
measures in 1998)

* Validity

* Availability

* Reliability

* Understandability

Fukutomi, 1998. in Japanese technical report of the research group

Criteria of health indices
(by JAGES in 2011)

e Accuracy
— Validity (bias, confounding), Reliability (feasible sample size)
¢ Comprehensiveness
¢ Social acceptability
— Understandability, Interpretability, Cultural acceptability
* Scientific novelty
¢ Changeability
— Presence of effective action for change, Sensitivity for change
¢ Availability
* Political significance

Ojima, 2011. in Japanese technical report of the research group

Various Healthy Life Expectancies

¢ Without worry or stress

¢ Without economic worry

¢ Without pain

e Without renal failure

¢ Without depression

¢ Without metabolic syndrome
* With 20 or more teethes

* With hobby

¢ With volunteer activity

Ojima, 2009. in Japanese technical report of the research group

My ideas about new SMPH

* Happiness
e \With 20 or more teethes

,467




EEFBHFMREMPE (ERFRE - BMRAFETEERARRETERER)
MEHES

NERESNENMBRHED 5 FRICE T DNEERBISOLT

MRHBAE Mk Sk
MERERE HBF B=

BAMRERE IR
BRERREERZEFNEEFBERR

HMREE ZMBRATICHW T, 20054FERFZ AT S EE T - 7265 ~THR DR AN DN, 2005
FE10 A B CEAERE L2 ZIT T T=E3IIAD20105E10H  (5EH%) OEN#EEOHER L. FE%
BT DRI O OF 1= 2B R ET ORI ONWTIHRE Lz, fE. B, 5F% L ES
FERRER D N5 ANH60N (41.4%) | ZIEITANTF 114N (65.5%) Thoiz, Fiz, H-IZHE
M CENERE SNZEIE, B152A, K228 ANTH -7, WIC, ERICENERENT > T-H L
WMo 7o F A 20064 R i CEAERE R ORENEE Ch oo B OEIGTHET L, BT
X EFREAR Y 7345, 0%, REEE L 2340. 0%, [FEEICEZTIX, F8EA V5L 8%, RBEEEL43.3%
EMHEDOITEWARD bz, ZNHOME LY, Aill@inE B 2\ EE R EHF O =
A= MEBEAT O Z &%, REETBIEER O P EEONRHED B & 2 D ATREMD B 5

ZENPIRRE N,

A. BIREM

2000 I/ ERRAVEA Z AL, T2 10 4
DL E2RE Uz, CRBRIEE H (1L, ERICHESE
\ZiR%E, EE L, RREREO—DE LTH
R ICBOTEORRE LT 2 &ENIIEF I
REWEWZ D, Flo, 2@ bOREITIC
F O NHERBERER ITFEAHIML Y, 2o
OMFNE, ZORKE BB DHZ ENBEX
LD,

ZO LD IRILE I E 2, 2006 FITITIiE
TRBRIIE O— IR ED 72 SH, AREH B3
HRIEED—>2E LT THFEEE GO
AR EEOEADIT O E R, Ll
NE, BURAEE~OBMENHM LN &
R, FEDFHENFFFICEH L&D, F
EDILRPE A TRV DONER & Bbh b,

2T, AW TITAER RIS < MR
TEH DI HERRIEE DI E OHER R
B VT, RIETBIFESI#E T FEOR
FLHE A~ O RS ATREMEIC DUV THRET L 72 0 T
HT 5,

B. MIXAE

EELE LTk, AR ATHADRG 76 T A
DM, 2005 4E L 2010 =045 10 A 1 HEES T,
NERBRIEIC RS S ENEREEZ T TV
OHT, 20054 10 A 1 AR (LU, 2005 4F)
DEEHERD 65~T4 1% T >72 319 AL 2010 4=
10 A 1 AL (LU, 2010 45) TT70~79 T
o7 549 NEXktG L LT,

FENTITIEIE, BRI, AR, BRI, 4
B (65~69 %, T0~T4 1%, 75~T9 i%) Bl
DB B 2 R LT,

RIT, 2005 FEDOXREITOVWT, 2010 2T
DENHEREEY DF 174 AL ELDF 145 A
D 2 BT, B ABIT 2005 FEVR OB
MENEZRF L, S 512, 2010 FFTORE
HY OFIZOWTIE, 5 EMOBEN#EOHER
WZOWTHRET LT,

IRE. ARBFZE TR LIz xtgaE kO O @k
ENHEET — ZITHOWTIE, A TR Y
IV EZT b0 TH S, Fio, 2010
FETONEREE DN, 2005 FOIH#ERETT
FROFEZ DN TORAETT, HFEFEARANTLY

,477



bVt b O TIEAR < AT HRMH S 357
— 2 EEEEE LTV D RFER L VTR
72D THB,

(f B~ ELE)

AR TIL, SR ATREEA L S = BEFD
MEtE RO L E AW D720, EAFREEIZE
29 5 BT U2,

C. IRHBHR

7112 2005 4E & 2010 AED B 4hl, B D
BN EERBEER A TT,

2005 % ClE, B 145 A, L 174 ATH 5D,
FEERPERR R CIE, 65~69 S 122 A, 70~T74
W 197 N ThHDH, Y ADITxT 5B HER

EHDEIG BB LHNZHD &, 65~69 1% TlX.

B2.1%, %2.9%THV, T0~T4 % TiE, &
5.3%, % 6.6%TdH-7z,

2010 F-CiE, B 212 A, %337 ACTH 5D,
FEERBEEIRAICIE, TO~T4 573 213 A, 75~T9
w3 336 ANTHDH, Y ADITxT D E/HER

EHDEIG BB LHNZHD & T0~T4 1% TlX.

5 4.6%, %5.9%THY, 75~T9%Tix. B
8.8%. & 13.8% T -7,

F2— 1, 21220054 & 2010 4E00 B 4cHl,
FlBOBENHEEREERT, Flo, BNEE
SIATNTOUNT, B ORI A 78

(2010 FECITBELHE 1 - WHY) KOS
HELAZGHE (UT, KRENMEEETD) LE
BN Iz,

2005 4= ClE, AREFEHHIGI1L 66~69 5 T
1%, B 44.3%, £ 42.6%, T0~T4mTiX, B
40.5%., % 52.2% TH Y, T0~T74 mOFEHRE
WTHIGICB AN R i,

2010 4= ClE, ARENEHEFIGIL 70~T4 5T
X, 5 49.5%, #46.6%, T5~T9 % Tix. 5
29.9%., % 53.4% TV, 75~T79 K DOHFRHRE
B CEIGIZB LB TREREVR AL,

WIZ, 2312 2005 - TOHENHEREE DN,

BRI, ARSI, 5 AR BT AERRE O A

A0 2005 FEDOEFHEEEIS &R~ T,

B D 65~69 K OFEEFSHE T, 2010 FIZFE
TER D OF D 2005 F TIRES R CThH - 71-5
DEIFIL53.3%, BEMEL DHF TIEL35.5%T
BT, [FREIC. TO~T4 5% DIEEPER I,
REA Y OFIL36. 7%, EMEL DOF 1T 42.6
% TH Y., FhPEARIC L VEVHRLNL,

WIZ, D 2005 4 TORENH#EEEIEIL,
65~69 % TlL, FEA Y OF1T 40. 0%, 7diE
HELDOFIL AT. 6%, T0~T4 % TIE, BEAFY
DFIVL 58.1%., BEELDHIX 41.0% TH Y,
BIaEE, FERBERIZLVEVR AL, B
TIEE TS B sEmThoT,

F 412, 2005 FETOENHEREZ DN,
2010 FTOENHEREHR Y OF DB HEELED
HeRE 2T,

P THEENT L7, EN#EE S A&
B ERE S 2005 4R 6 2010 4R (S BE S ik
H LT L CWeHEEZRTHR, B 65~
69 5% TiX 28 AP 15 A (83.6%) | IR/
FOHTRDE 16 A9 AN (56.3%) . i
DS oE#EETIE 12 A6 A (50.0%) T
HD, T0~T4m%Tix, 256 AP 14 A (56.0%) .
KENEEDOHTRLE 11 A5 AN (45,5
%) . FNLSOENHEE TIL 14 AT 9N
(69.2%) ToH D,

FIRRIC, & D 65~69 /% Tix 35 A 19 A
(564.3%) | IRENHEEDOHLTRD & 16 AP
9N (56.3%) . ENLSNOENHEF TIL 19
A 10 N (52.6%) THDH, T0~T74 3% TiE,
74 N34 N (45.9%) | ARE R O TR
5L 43 A 24 A (55.8%) . TS DES
HEHTIE 3L AT 10N (32.2%) TH D,

KB H#ER & 2NN ONEFIZBNT, b
EHRONEENLED L ITHERFLTVWDED
FIE AT 5 & FlPEk 10~T4 5O H O
D ARENHEF AR E NSO EA T O
FISI#E NS ED L <I3HER L T 38 0%
BINEMNo T2, ZOMIT, RESFEE DS N
WEL L < ITHERF L TV 28 OEIG DS E ME

,487



Th-o7T,

D. #%%

AR TERE L THW I MERBRIZE S
B HEFREERICOWTIL, HH HIR RS
DI ERRE AR BEE L T0D e, #
HIZEREEIC BB T 5N AREL 725

MEHEMETH D, L, ZOBEFHE b,

HIBR ORI X - TIIREEEE & ORIc %k S
MOBRENEL DLGH BB ZLILHD, TR
PREEEF B HHER T2 BB IR DIkt
WTIESIEERE BTV O L HERI S
Do

AlEl, BHBREHIZOHS AT ZHIOT,
2005 4F 10 A 1 ABE, ENERELZ 25
o> 5 I 2 B D& A& B A
L7re EEMRBREIEEIC OV TIE, 2000 4F 4 A
WEAESIL, R R A IZZE ORIER RS,
A L, iU A TSR D R R EH O
R AR, UL EOBIGLEARL T, 8FER
W L7z DBRIRIE L ER RIS E > T D & &
zZb6nb?,

—J5. HIEE AL, 2006 4F (I3 ELRRIE
D—EREN B D B RSy b — T ALE L v e
SNz, Mz T, NETHHEERHITIERIC
MEST i, & HIBERIZB N T H &~ O K
DFHEZEN L2 BEEOR Y MBS, 4
PR RN R R FERE TR OB M Th 0D &
Ezohb,

— 5T, NHETBEEICBT D HEICDS
WL, ZORMEFIEAAREICR SN TV DD

TR A THRRE DN EEE TH DR,

Bz IR D3t R ORI B 2 K E T
HEHBZ O, TPHEE~OSMER DR NE
ZHREICLTYH, (M HOEEE AV CHEEEN
\ZF DOFFETM AT O FImD CTHREE L E X &
ns,

A2 1%, AHFFEOH T 65~69 i & 70~
TARE &V D 2 DOEEMERRRIEN 2 3% E L,
ZOERNCBT 2 ENEREET ORARE L £
OHRZ BT 2HFIC L0, HIsiCR T 5 4

FHELZOINE T FEEOIAEIHIH T
IR B XTI AT o T2,

FERI R L@ Y . BTk 2005 FIZRER
D DF 145 AOFT, 2010 FEHFREA W DF
1£60 ATHY ., ZO5ERTHIICNTHERE
BT 7o 152 N, 2010 FFRE SRR E R
DT11.7% T D, FERIZ, 2T, 2005 FiC
BEAY DF 174 N, 2010 FEHFREHF Y OF
114 N, 72 E# 1L 223 N, [FRBEE D
66. 1% T b,

NETHFEFOFENRICONTIE, 2D
P EEAEE & ZICE S DT RWICEROH D &
ZAThHD, METHEELMIT, MHEHREIC
ELEIEFEOEEE b L T EIENEE O
HEREE M BICEENE SN TND Z &
O, M B R 2R R EE O EHER
DI EIICEZDOIFIR L TRY R FIELIEE
IR, L L s, N#ETHFEEL I
DT LR BT EREE N ERTE S
RO, NHERER Lo THIRNEEDEET
MEFFENTNDZ LiE, TOFENRE L TH
WL CTHHRNBHENTRNE S ITEDbID,

I T, RN LEEEMEE 2010 F=CTO
WEDH A AL Z D £ LRDN,
2005 I E P ERRER T 2010 FRIC H EAGER
A Y DF 174 NOW, 2005 FFEOAFHEEE DMK
BENEECTHoTEIT, B 60 A 27 A (45.0
%) . 114 A 59 N (61.8%) THH, 5
HERIZRIE DTN - 7238 145 NIZEB T D RIEED
fES. %585 AH 34 A (40.0%) . Z 60 AH
26 N (43.3%) &HiT 5L, B Hits
R ENEREOREA D OF DN, Bl
HEH R DR FEH OFIG D 5~8%F2
EWEANBD b, O EERLORFR
HEDETER D &, BillmEmEE ICB VT,
FERBICHE 72 LT, ENEETHD
ZEIE S FRICBWVWTHEIEHMEEFALTND
AIREMED E < MERERONEENUED L
ITHERF S D FHEME D 5 Z & M HERI S 7z,

AL T, E L7oxtBEEM O 5 %O
EREIRLE ONEE DR 2 BT 5 2 ki

,497



Lo T, REFEXONETHREONENE
ZPHIEEE LT TERWINEE Z5ITR
FHL7z, — I, NEREE SNTENT] EH
A — HIRRICTEET 256 O BN #EREE D
NHEEZEAZDONTIE, LTFO LI TR T S
natE2on5, 772bb, ERESET
L0 B EIERR MY H LD, HEAAIS
K DI EREIEGL L 72 D IERRE & kLD
KA IXZTThHDH, RX3TI, 65mLL 1
DN AT A OEIG 23 B HBER I BV Tkt g
FHREEINRNZ & LD, ARFE A M
AW FEIC LT, REFEERONE TP
EONREHERT 5 HHTONEITo72L LT
HIEFIHENCEE T 560 & Ebitd 03, 65
A BN A OREAS ELEA) D 22 i s T
X, WMFEREOREGNREH D ICHI->T, —&
O Z O X O Iy ka5 2 &1
L0, N HERER ORERISCERER DO
FEDOHERBIRILD DI FEO R A HEWT 5 2 &
WABEIZR D D TRV EBZ TN D,

E. f&i

IERRICES S ENEREE R B LD
O S FEMOWREZITHA LT, RETHE
ERONE TP FEOFEM~DOHEHIZ DOV
ThEtE1T o 72, 65 %L E AR OKRE A H)
NN L ERHEE L, RS ISR D4
ER P A O B H OFBERILI O EE DO HE
BRI E D5 Z &1%, EREIEFRAREZ I

Lo L HRIETBIEE L ON#E TR HEIEDOL)
RHEEATOITHIY . AiERFERPIFOND
AIREMEDS & B Z & AR ST,

(51 3CHEk]

1) EAOFRE BT EHREAEOH R 2012 ;
59(9) : 236-48.

2) fREFEF A O MBI RE O KIZBIT 5
MR R 19 4F fedE - SRS E
WoeEs  BAE - EASBR R
ERBE G B A AR TE B R R SRR
BHFFEEZE 2008 : 16-34.

F. BIRHEX
1. FwsCHE
72 L,
2. WK
2L,

G. HMMEEEOHRE - E5RKR (PELE
)

1. HFErHUS

72 L,

2. FEMHEBE

72 L,

3. Zofh

7L,

,507



®1 FERA B, FabERA OENE

REAH

B{I(AN)
20055 EEEH 20105 ETEEHK
65~698F 70~74F  /MEF 70~748 15~798  /MEH
EEEN 61 84 145 95 117 212
8 A 0O 2,260 1,596 3,856 2,064 1,337 3,401
B1E (%) 2.7 5.3 3.8 4.6 8.8 6.2
REEH 61 113 174 118 219 337
g A 0O 2,091 1,711 3,802 2,015 1,592 3,607
EE (%) 2.9 6.6 4.6 5.9 13.8 9.3
BEEM 122 197 319 213 336 549
Bt A A 4,351 3,307 7,658 4,079 2,929 7,008
B1E (%) 2.8 6.0 42 5.2 115 7.8

,517



6. ~GL8E T¥EI0/01/010¢ M d4D Byl ~0L48% TEEI0/0L/010C * IdID

6¥G (L'€S) G6C L9 6G 29 L0} (€9%)¥SC 001 6L GL 12

LE€ (06F)G9l of 9¢ A% LG (O1S) 2Ll ¥9 G ¥S =Ny

612 (99%) 20l ve 0z 12 LE (¥eg) L1 A% Ge 8¢ mdin b2
8Ll (¥€5)¢€9 91 91 LL 02 (99%) 6§ 0z 61 9] [ dip

Zlz  (€19)0¢gl L2 €2 0¢ 0§ (L8g) 28 9¢ G2 4 =Ny

L1l (LoL)es 8l Gl L] A% (6'62)S¢ 8l 8 6 mdin L
G6 (G0G)8y 6 8 el 81 (G61) LY 8l Ll zl [ diH

12 (%)4E2\r CEUE VEEUE CEUF CEEUE (%)42\r  LEEUE BUEMHEE DED

) HBELEO¥AUY EEELET

Y) L)
FRUSSHEE [ xEOoRAEELLT0102 2—CE
Wyl ~0L8F T¥T10/01/600¢ : M dD HW69~Gollldy TKT10/01/600¢ : I diD

6Ll  (2¥S) €Ll K% €e 7 8G (86h) 9ol Xo] ! Gh 2

vLL (1'1S) 68 L] 91 ve A% (6'87)G8 96 62 $E87[r

gLl (8Ly)¥S L A L] 8l (272G) 66 6¢ 02 mdin b2
19 (¥'LG)SE (o] 14 L vl (92 ) 92 LL 6 [ dip

Gyl (6'LG) ¥8 vz L] Ll 92 (1'ey) 19 GY 91 1

¥8 (G6G)0S L] 8 Ll 14! (Gov) ve 92 8 omdin e
19  (L6G) e L 6 9 Al (evy) LT 61 8 [ dip

12 (%)4E8\r GELE VEUE CEUFE CEUE (%)42\r  LBEUE BUEMEE DD

) HBLFO¥TAIUS EEELET
Y)o}sE

ERUEBAES M rE0RTLREE L4600 L-CEF

,527



vyl ~0L%F TYE10/01/500C * M d4D 69~G9¢8+ TEEI0/01/500C t1dip

vLL (116)68 Ll 9l 7 4 (687)68 99 6¢ 12
L (8Ly) S L 4! L) 8l (225)65  6¢ 0z Ny
6 (06G) €T g y 6 g (0'Lv) 9l 6 L - T
vL (61Y) e ¢ 8 8 £l (185)er  0€ £l B %
19 (¥i5)se Ol y L vl (92v)9z LI 6 iCN7
1z (¥26) L1 g | 4 £ (9'Ly) 0L g G 2 [ dip
oF  (009) 2 g £ g H (ooy)9oL 2l y 2
GvL  (6L5)¥8 T L) L) 4 (Lev)lo  gb 91 2
¥8  (G6G)0§ LI 8 L yl (sor)ve 92 8 ICN7
vS  (VLS)1E Tl £ 9 0l (9zv)eec 6l y - T
0g  (€%€9) 6l g g g v (L9g) 1L L y 2 &
19 (LSS) e L 6 9 4! (evv)LZ 6l 8 ICN7
1€ (S%9) 02 g L £ g (66 ) 1 8 £ 2 [ dip
0e  (L9v) bl 4 4 £ L (£€5) 9l g g 5
1 (0)42\r SEVYE vEVUE CREUE cRUE (W 1EVE EUSEHTH TREPH6 .
_ EELFO¥TIUS U=
Y) i

SIEFREVE "H#HEIAHRBTLOE 70102 " [ HHEE " ORI HEELFEH00C X

,537



G/ ~0L88 FHEL0/01/500¢

TyL~0L983y TUE10/01/0102

6, ~G U84 D10/01/0l0z LMD 69 ~Goufd T%10/01/600z - 1 P
i 81 vl gl ¥4 91 el el IERN
vL ol 6 L vl Z1 L I Je\r mdin
z L I SEIE =
8 ; e vELE L
8 4 ! € 4 CEUE -
el 1% 9 | Z ZElE 04 md
0¢ | | 6 9 9 L LELE w W
el L I z 14 | v BEUEHEE X
or 8 g y L y 9 z Je\r 1 dip
G 14 L SEIE =
; : _ vELE L
G 4 4 | CEUE =
L z 4 I ¥ Z ZRUE m% 14D
Al G I g | LB E 7 O
14 L I | i BEUEHEE
09 zZ1 6 8 Z1 9 6 v IERNY,
0¢ 8 g g 9 | ¥ 1 TENT L))
G G SEIE =,
g ¢ | | vRLE ww
G Z | . | eELE =
14 1 L Z ZEUE 0 M Imdin
L e z Z LB E w o
v I z 1 BEUZHEE &®
0¢ v ¥ € 9 g g ) Je\r 1 dip
z z SEUE -
¢ _ _ VELE T
; _ ¢ eBLE
h _. _. _. .V NWM:GW O M H Q\_o
m | ¥ | g LB w 2
; : _ ¢ BRUENTH
1 CEIlUE VvEUE CEUE CEUE |2EUE CHIXE |HIXE W EE
- EHELEOZOL0Z
(Y)Y

BHOFBEUZFORONEIEHI0102 vE

,547



Myl ~0L8F T¥T10/01/600¢ 4D WW69~Goulldr TkKT10/01/600¢ : I diD
Gyl (98G) 68 L2 Gl 02 £z (v'1¥) 09 K7 61 1z
09 (L9G) ¥E ol G Ll 8 (eev) 9z vl Zl IENp
6¢ (06S) €2 G v 6 G (0Ly) 9l 6 L I din %
4 (v2G) L1 G L Z € (9°LY) 0l G G [diH
Gs (009) IG L) 0l 6 Gl (oov) ¥e L2 L 12\ *
¥G (¥'LG) L€ Al e 9 ol (92v) €2 61 v I din &
Ig (G¥9) 02 G L £ G (GGE) LI 8 g [ diH
vLl  (90G) 88 ! 8l 4 Geg (61 ) 98 09 92 1z
vl (28Y)SS L L el vz (81G6) 66 A% Ll IENp
vl (61) 1€ rA 8 8 el (185)¢r 0¢ el I din %
o (009) e G € G Ll (oov) 9l A v [diH B
09 (06G) €€ L L 8 Ll (0GY) LT 8l 6 IENp
0¢ (€€9) 6l G G G 14 (L9g) L1 L v I din &
0¢ (L9Y) v rA rA g L (€¢5) 9l Ll G [diH
° (%)42\r SEBUETE VELE CEEUE CEUSE (%) 42\ LB E BUENTE W HE TEE
) FELEO¥TIUZ EBELEY

CIEFBRVEOIEY "IH37E " 1H#HEAFEHB0I00QFAER L EHG00C SE

,557



EEFBHFMREMPE (ERFRE - BMRAFETEERARRETERER)
MEHRES

mET AR FFan (SRS S 1RET

mEHAHE T AR A R PR IR ERE T

B i HERRREERIR

RE BRI HERRFHERRIE

AXH &R HERRFEEREER

TE EB¥ HEREREEREME

HH gt EREMXKEERMIEFEH

MESEE EE Kz ELRENXZEREUIEFHR

MREE BEEMCORNDIEREZREFT 57200, RTHERES LON#EREE#RE AV,

FRRA R IC BT, TTBTRERE Sy & L C6550> D O F L IR &2 5B BT Blc & Lz, 1R
BIRICE T 5 S, BYETI7. 244F, &MET20. 63FETh o7, FHHMIHM R R b E
W] E WO 2L, BHET2. 984FC, L TlE2. 534 Th o7z, Tl OFE H LI O
BWE, BT EENEORAIC L WV EEE SR LI 2 A, I DHEN, ENECLDIY
BICHARREL, BHICBWT, AEEIERORERN & OBREA L bz, ST, BT
DNELE DFEEIEIZHSUNT, Monte Carloy X = L—3 3 YA HWEHliZ T o -5, AO DA 7
WITTETS . HALICALE T HTINE L, B OWEMEA @ & 28 5 233 . NERL & AV 7 3l

T EORENVETHL LB LN,

A. BIREM
R CTREAE AT LI LT, ERHELOEN

THY ., EEFEMOMEMIT, RISV ThH,

RS VRO KBIED 1 > Th D,

SRR 24 4 6 A 1 AR FR s Hls R e
T RS A (S B3 1T D KB B I BRI e e
DAREZT, EREMICRKERITERNEE -
ThY ., BHREICBNTYH, BREFEm R J UM
FRF M ORI D2 MR D ERIZOWTE, K&
RBELNEEDLEZATHD, EHITHORND
BRIORFEZAT 5 LT, N ET R Fm
DIEREPAEHATH 253, #E RSO
FLEARML & U 7 (B RATE A A 1, TR 4y
BrafBE Lz b O TRz, B BTG
Ffn & A CF1EIC L0 iR Bl o g o B

IREECH D, Z DD, AFFRIENAAE LT,

MR EEREH WD FIEIZLED 65 5% 5D
SR SEAR A sRed . THRTRREE R F (55 IR

TIE “BEHEET LEWE) ORANDIRGLIZ S
WOR L, RE RN ORI 31T 2 R & FH 0
PRI OWTHER L 7=,

Fio, EHASHIEICH T AT & EED
RS, X OO FEERIZ SV THRRET 21TV,
TR O B XL OO 7273 5 B R FF
EO—B LT 21T, LIZUIR AL O
BZzDOHO L0 HELAEE S TR ONEN O
WEMWEIZDOWT, T2 ATV . BT 217 9
L TORERERTT S,

B. BIXAE

1. METRIOFEHBIHFEOEH

YL TR O ERREH MM OBETIEH A
T KRR R — L= 2B N TAERLT
WHHEHRMORE Y — bW Hikic Ly
HTHRI D 65 sk hs b D2 F SR O B 217

277,

,567




ZOREIZEB VT, 2009 2 HHEFE L L,
RBA B LOBMEAOHEEHZ LS 10 A1 A
BIEOHERHR A A, WA D#BBHREH L D
2008, 2009, 2010 4E> 1 A6 12 H DB,
e o] VAL [ PR R PR R (AR 5 2 SE TS e R S 1
BT 5 2009 4 10 AEAE S OFES i 2~5 DFR
EFE A W,

Fio, PFET, TRTE B E L TH RO
Y1 STHAR O BRI 2D T Pearson OFHBEfREL
RO,

R, R E LI OARICH =D |
WA LIS AR T 2 & & b,
AR RAF R ORI ISV TR E 2 B LT,
2. FHEINHBOEEERDH R

VR E I, EAEEIS & RGO
HrEEATREEIECTH D, 2T, RIS
& RAR L DR HSIHIF OEVITHOWT, 3K
CEENEORED I, EHLLNEDREKR
XV EFHIT 572D, FECE I OE #EIC
LW BORE I EZNENRD,

BRIIE, BECORE) IconTE, X4
LT DA R BERRBIPE 1 2 % AR O i ik
BIFE L & i X 7= 356 O A ST A 3R
B, WAKOFEEE S & OEZFEL LT,

FERIC, TEMEORE) [ZOV T, Y%
TTTH] DAFfnB k| B R e HI A & R AR D4
PSR B R E RS & B X TR ST
W%k, RAEROEE NI & &L K
O,

Fo, FRR2OOFBOKRE SEFMET 572
», Pearson OFHRARE A R T,

3. FHELHMEICEET SERDEK

VAN L O, ERL 2 TROH D
S FEOREICBIE Y 5 R A T 5
felz, RIRIO FEEME A ZJE U 7 AT &
LT, FrEZORMEK (A 2RV v 7 el
(BLF. AZR) 5%4, miEE, JEEREIE
) ZOWT, AERELIE T b & R UEHRE IR
L0 el R AR U U 7 TR B (L%
W AR, Y SLHISE & ORSE % Pearso
n OFBIFREE VTR 7=,

4. BEOEREREOHES

HTHTBISEY A ST EI ONENL O FRENMEIZ ST
Monte Carlo {5 (X = bL—373 ) (L0 FH
117,

Monte Carlo 51X, EE ORI 725340 IOV
THRHTHI 2R E DS HE L WIEA IV B LD HiE
T, HBEERAWEY I 2 Lb—va Sk o
EROET D HETH D,

Nl Gl B S LTI AR S 0% Va2 |1 [ SN o
EY— MTEoTHELN, EHASLHIF O R

HEEME g1, 6 L O BHEE ORI [L,,U, |2 5K

D 5312 A H LI 00 5y B
ol ={U, - L,)/(1.96x 2)}* & F\ N IEML A
N, o2 JWhE D LAUE L, HRTBICHSTICELEK
ERAEISEELNALEEED LI, T ED
NEAL D FEENE: % 3 L 72,

FREBRIEIZOWT, 10,000 & v b OELEREA
AT TRTBIDNEN. D3 A & b £ 1T, 2.5 78—
U A ANEBLONIIS X=X ANV EE IS
WAEHRIA & LT, 95%EBXM ORI ZIT-
7o

2B, WITHOMBEREOREIZS ., Fisher
D 7EHAERNTE Y, HLEEAITIE, SPSS16.
0J =Mz,

(fiw 2 i ~ DB )
ABFFETIX, ERE A ATREEA L S LT BEFD
HaTEE DLz Vo720 EAEHRIREIZE
PRI D RBEIZAE Trvy,

C. IRHBHR
1. HETRIEH BIEEOER
65 kN b OB E SCHIRIE, RBERICB W
T, BME17.30 45, £ 20.68 FETH o7, T
BB OfE R Tix, BBV T, BT 08 23 19.0
SAELRLEL, LEWITI & & bEVITET
DFT 2.8 FThoTe, ZHEIZIBWT, B 10
M2L6TFEHERBELS, HOEWINIIE & bHHE
Wil DX 2. 53 FFCTh -7, (X1, 2)
B Az O LI OFBIFRE T, =0. 30

,577



ThH . PREOHBENA LI,
2. FHBRIHBOEEERD SR

YR ESIHIRIC DWW T, SR & B R
ZR, FERFELOMBEICONT, R1ITR

L7,
B b iz, FHEHSHRE &R OREICE
WTHRWHBE N A B vz, (B4 r=0. 95, #&

PE r=0.87) —J T, FHJHLHIM & #ED
EEIZBO T, BV TOHRFRVFHET A
B iz, (BYE r=0. 35, 2tk r=0. 62)

Fo. Bl b, L EBENHEOHEDR
Kﬁk%@%@ﬁﬁ%h@#oto(%@rw.
05, %ot r=0. 14)

3. FHELHMEICEET SERDEK

SR E ST KON ST OB, EN#ED
WEIZOWT, TTRIBIREREZ DGR & OB
FR 21N LT,

FBHEIZBWTIE, P E B KO T o
PEIZBWT, AXREYE, BEARE.
MR R FEEA WA, BEAREE &Ry RIS
o, —h., BT, WThots
S BRVMABI AN L & v 72 v o 7,

4. BEOEREREOHES
3B MEDTTRTBIDNANE D siHe el I LY

JBAZD 95%fEfEKM 2~ LT, Bz TiX

Wﬁ8@ﬁﬁ %%%ﬁEW:%lﬁ%@hﬁo

Rk WO R AR LT, 2otk
kwfi\mmi#4o®$mf%%h@E
B a3 AT,

NAP/NE 22T BT, BN O EIE 2
BRI R & < BYETH 02 128 W T, &K T2
PEDND 33 WL E TOFBMEN A ST,

BYEZRBWT, AR FALOTHRNIZ BN T,
NEAL DX OWEANA L, il & OFERY
N BT, OB OB L, Bk
L DI/NEot=,

D. ¥

1. TETAIOFEHBIHBOEH

TR DY) F ST 2 B L 72/, B
W, T T—EDE LY RA L, T

Yy SEHIRIS 3 5 ARTE B IE SRR 72 & o
U 72 FEBE D AFAEDS O S R T2,
2. FHEINHHEOEEERDD#E

TR R D) F ST OEV T DWW T, BT
EENFOWRMNG, BOGREIT-To L 2
A, BEREFM O, SETROBD DTN,
BN HEREROBD L VBN RENWEEZD
iz,

Fio, L ORE L B H# OB OM O BH
IZOWTIE, Bl bic, MOBER R LR
MoloZ e, TbIk, BN 2 2R
ELTEZXDZENTE, FHHTORIUTIET
T, BEEOBD O DOEY AL, EN#ED
WD D DI T2 & R DIEHIZ
DRMWHIY B D F AR R > TS HHD
EEZLND,

3. FHELHMEICEET SERDEK

FBREIZBOTIEL, P E NI, BT O
& R RIS OFE BT B THERSRV VA RBE 23 22 &
iz, BNEORELFFERZOBRIIBNT
1T, WA A SN o Tl d, A X R
YO ILESE S O A TEEER A, SEC RO
Z i U Cs B LI ORI ST 5 6
LEZLND, o, BB TORMR A
BRZL-HEE & LT, FrEfE2OMRER
(40~T4 %) &, FETRZ IR, ZPEICk
NEHELTWAH Z ENRBZ LD, THEIZBN,
TiE, AFEEEBRUAOERICONTHERD
R MEL L EZ LA, BB T,
AETE BRI O T B 73 115 B SEMIR O RERIZ D7
MHEZEZLND,

4. BEOEREREOHES

TR DNERL OFFE X O )L <. %<
DOTENICB N T, BN OREIMEN SN &89
MMNZ T,

Brio, HALICALET 5% < OENCBE T 5 X
ﬁ%m@%#k%<\mﬁmkiﬁbﬂgﬂo
2 &L, 2SO DNERIZ DV T,
BN RENEEZLND,

Fo, AORDRWTENZEB TR, FEK
OB AN T2728, S ORI 2N T

,587



1, NBALOREROM AR S 572 5 B G 5
ThHD,
5. F&H

TR B SEEIR OB L, RS Ay D i
W, ZOBEREZHET 5 BT, REF AR
RiE & 2oz,

SR NI A S R & B ERRE DR
iR, MOBER & ORSE A P L7 2 L Xk
V. BRI I T D A I 0O 72 @ DO B
D IFEMEIZ DN TORT Z ENTE T,

LoxL, AAA/NSWHTRNZB W T, %
HASZHRRCNAM. OF X EIRA L 72 0 | B E
EEDEIFEDIRTR, UiLFICB T 22N H#
DEERRENWZ EEFETERNWEED, 20
BN ATLINOR B SRERVA 1 [Ny E b SIANG =
P8 ol AL 7 SHEHGTT T BANL T ORGSR, T
Wbl D BALOFMZITH 2 EMBELNEE
zHivd, R, TEBIOIERLIZ DV TiE,
MAZH DTN E, BN X PR B XD
nNoZe%x, HEHERETOINERS S,

E. #&

Frl B2\ TSRO E ST 2 A
U, fEEEFH G oMl 2 845 2 LN TX
TolEM, BT EMEOHREN S | THT O R
FRIRO T E R LN TE T,

Fio, MR & OB IS NEGL I, RS
PER K E W2, BN T OFHMEC R HIR 72
Az 5 2 ENEE LV EEZ DN,

F. BIRHX
1. @R
2L,
2. FERE
2L

G. HMMBMEEDOLRE - ERKE (FEEET)
1. FFEFEUS

2L,

2. FEHREE

72 L,

3. FOfh

72 L,

F= 1 B, S E S &SRS S~ O BER O K& X L O
T BT HR. &R ELNEE TS SEE I . S
THETHE FETEE ENEEE  Tuvasus ETHE ENERE
g o) = k-] 1.00%* - 1.00% - -
THERIHAMICHTIRTCDOEE (RTDOFE) 0.95* 1.00% 0.87* 1.00% -
THEITHBEICHTIENEOEE(ENEOELE) 0.35% 0.05 1.00* 0.62* 0.14 1.00%*
*p<.05 FisherZIRE HilTH=35
&2 BRI, S E SR E & REE 2R R O TR & oFFE
HO 2T B R R R RO T =E
THETHm FETEE ENEEE  Tyvasus ETHE ENERE
ARG Y E -0.42%  -0.44*  -0.05 -0.01 -0.05 0.07
BLEERE -0.35%  -0.41* 0.11 -0.08 -0.19 0.15
EEREEARE -0.37%  -0.44* 0.09 -0.14 -0.28 0.15
HERFAERE -0.29 -0.29 -0.05 0.29 0.23 0.20
B -0.33 -0.37* 0.03 -0.17 -0.24 0.04
BIERBEE -0.44%  -047%  -0.02 -0.15 -0.17 -0.01

*p<.05 FisherDZIRE il #=35

,597



BRRE
19. 055

E3Z

=2

&
17. 244

B

22
20

HFow - F-o
B-r~ | Eor~
[l NN - g o
oo |Eow
Erw o
oo | E-
- B
Eow Foo
- &~ |
oo '~
o lEe-o
B~ @.ﬂl\_ﬂ {For~
Foe lEow
g-~ 1€ &~
E-e & [~
Fox ﬁ F oo
B-< % B~
E—o© ._U_ Eov
~ - o o w
geor~ & L E-e
go- £ lEeo-
o~ lE-o
o~ E I E-
g-o iHow
EFox | g o
£-o B
Foo ® | B~
'~ ém | Eox
Eowo WM#G | g o™
Eow ﬁm | Eo<
Fow ljgEo®
Eoo | §ow
Eow m Foo
® e s o 2 I S & ® e b3 o 2

,607

M2 mWEAFEHEIBEOSH (L)



Fow
' -~
oo
Eoo
E-w»

oo

-
Eow
g -
Eoo
E~o
E-o
Foo
Eeo
E-o

W,04.

E-<
E-c©
Fow
B~
For~
Eor
For
B
o~
g -o
Eo<x

-0

Foo
E--
oo

I ow

Fow
Fom
Eow

i

X &

95%

10

15

20

25

30

35

2% (B

LD

B

X3 TWHTAIFEELHREOIE

E-o
Eor~
For-
Eoo
E-o

Er-o

oo
Eoo
E-o
B -~
E-o
Eor
IE oo
E-<

IE o

F oo
B oo
Fow
B~
Eow
g -
B~
Fo-

E~-o

B~
F ow
F oo

+m11.

B~
Eow
Fowm

Fox

Foo
Fown
Foo

S

FHIX TR

95%f|

&

E—

10

15

20

25

30

35

o (ki)

LD

B

X4 THHETRIFEE RO

7617



EEFBEUEMAEGUE FERHFRE - BREFLETTERARBEMRER)
MEHES

REFGODETEHEEFRER - HERESH

MERERE BF B=
mESEEFE  HE HF

BRREEEXRFEFHHEFBERR
BEEMKRFHREFBEERRAHMPERR
BE #ez EREMXERERMSIEZEE

i B REAEXRFREREFRFRMARBEZSHFHR
MEHAHE NIF Rdid BREREGEXRZEFZNEEFHEELD

WHE #H  EEREHEXRFEFIGEFBENK
e BxX HREREFEXZFERNFHNEEFHEM
o EE RERIEMAXZFEEFIMFERNPEE
mE Bk EBANREREUHEHRE

HMREE MHEFMOBES LT THEAEICHROZWEOYYE)) | THSRERERTHD &
HRE LTSI OYY ) & THEARBENSHNL LTI OVY) 20 B, Z0Esk
EREHEARER - e - R LT, BEIRIIEREBEHEORMEBE L THATZ &0
KOIEEZHND, EEEERE LT, ERAGEMHE (EE5EE ) DR EAREE B
0419%515, FR24F4A19R) L NMERROE#RZ &2 FHWT, $&r LICREFIEIC Lo THEE
OFRHER BUREEZ ) CHERES Mz Rk, [TAFEEGICH RO W OE) ) 12
DUWT, FTIE200145T69. 44, 20044 T69. 54, 20074 T70. 34, 20104 T70. 44- T, & TiX
TNENOERTI2 T, T2. T, T3.44E, T3.64ETH D . kL & HICHEMT A EFA L B
Too TERPMERETH S LB L TWDHIM O] TIIERICHE S 2343 L b i T2
Sfc,  THEAEHENRHSL L TV BRI ONYE] TlE2007~2010F 252 LA, & HIoiiss
BT A ENEELEEZ LN, WTNOBE LEEMRMZEN AR E 0 ~7, BlEk
0. fEEEAAR2L (BE2ik) IZHBWT, EREMOIRIE L T OBREOFEAN TR L /0D & & biT,
BB R VR B RS G (A TR R R R O BURIE N IRt S hc 2 B2 b D,

A. BIREM

[ZA—tftic s 25 ZRERERE-S3<Y
HEE) (fEFEAA2L GE2R) ) 1 IZBNT,
TRy D B & 18570 BARAD 722 BA O &
S B LT, BREFMOMBEOEAN L ZOILR
EORENTEREL 725, Tz, BB IR AR
HEFHE A AR E LT, #E RO F 6 O BLR
EEEETDHZLENEETH D,

WRAEE £ CTOMIRIC L » T, THEAEFICH
RO O | THOGBMERETHD &
HE L TWDEIRORY) & THEEEEN
HSZL TW DI O] I2oWT, EREHR

EFENED HIDH L LB, EOEEREEN
HESNTET,
AAFFETIX, T SO 3FEIZHSOWT, BiE
FEEHER - gl - T D & & biID, Bk
B (BLRMEZGT) LEERNRIMEZRE L,
KGR E LT, THEAIFIZHIRO 72
DY) L THRBPREETHLEHRLTWD
HIM DY) Tk 2001 « 2004 + 2007 + 2010 4F,
[HEAREEN S L CO A IO T
1% 2007 + 2008 + 2009 - 2010 FE & L 1=,

,627



B. iRAE

1 IClEFREEmO 3TREOMELRT, [H
HATEICHIRO 2V O ) TH M
ECThHEHRLTWOHIFOYY & THE
ATEEMES B LTV D IR O ) & EIC
WL M AEEREERRB] OSE TR E L OEEIZIG U
TEAREREEIS 2 o, bkl E 0~4, 5~
9, -+ -, 80~84, 85 L ELE LT, TR
& RIEFEERIG D B % 15 5 72 D O REE L

L7 GRS RIoRT) . ZORE
EEAWT, 3 EIEOFRIER & J BN R A
R,

PIF, 3R 2 LSO 3R & REEREEIA O
HEERE & FHREA T, Z2°7C, 2001 - 2004
+ 2007 - 2010 4F 0 [ RATE AR &I R4S
B D DR E =T T (EA 5783 FHk 0419
W1s, FR 2444 H19R) HHLE,

1. THEATEIZHIBRO 2O HH O )

TR ATFICHIR O 22 WHIR O | x5
AEERIX 0 ik, RPERAEIRIT 2001 - 2004 - 2007 -
2010 4R & U7e, BRI LT, ZFEOLE
EEBERFIRBIO A O EFETEES L O 5 Ak
DAL E EHANOER W, £2EO AN
2001 - 2004 - 2007 4ECTIXHEFF A OO AARAAN
N4, 2010 FF CIXEBGREDO HARAANR (1%
SER) ERAGTE (Wb A DB T
) o EBEAFRO A DT 2010 4E TIXESGHE
DHARAND (FRH3EH) %, 2001 - 2004 -
2007 4TI 2000 « 2005 - 2010 £E[EZGHAT D H
ARANO FEo35EH») ORBENFREIC X 5 H#HEG
xR, 2EEEEMROETEITA D)
DN SY =y

NERERIG D4R L X E i, BRA
TEEERETRA O B FATEOHIBRICET 2 - (3
1 Z2Z8) (T 2EEFRLOGE (H&ERL
OFEEEHICED ) & THIRH Y | OlF
BEBE Uiz, 72721, 0~5 s al&ct5sh
D, 0~4 % & 5~9 m%lL 6~9 HD A &
E Lz,

2. THODPERETHS EHR LTV AHIRO
]

THAMBERETH S L HRE L TV 2 B0
)| OXBAFRIL 0 sk, XFEFEWRIT 2001 -
2004 + 2007 + 2010 4E & L7-, FE@EEEIE LT,
KEORE EFEMERNOAD LR THB LW
G EMEBEOAAE L EFAODER N, W
b THEAECHEO Z2WEI O] & [F
L& L7,

MMEREIG DL ixEnEh, ERA
TEIERERA O B RIS 2EM (F1 %
ZH) xS EEFEROAF (BE R LOF
WXEEFIZE D) & TRV ORI
FHE Ui, 72770, 0O~B s m& Rt L4 0
7o, 0~4 % & 5~9 5kl 6~9 D AN &K
ELT,

3. THEABEESHSL L T2 BB O

(A ATRENME H AL LT 2 B o0 8 |
DX RAERRIL 65 7% & 0 F%. ATZAERIT 2007 -
2008 + 2009 - 2010 & L7, &R LT,
BAEORE EHEMER OO SR TEB LV
G EMEBEOAAE L EFAODER N, W
b THEAGICHBO 22V OFE) &
KL LT,

TAEEEEI G D4 FHE 0~64 5% TIXA D, 65
WA ECIEER 1 SRR E S Lie, 31 5k
TREREEN TR IR R DR S (B9 A)
DFEEEEAENE - PSRN A 0 TR LT
HER L 7=,

LRI G D5 FIXEN 3 2~5 OFBEHEE
& L7z, 65 kLl BT, IR gER I
H (BHEI A5 OFMERE. M - Tk
BN AR T B e A s (B4 10 ASEE
53) OB CH Sy UTHER L=, 0~39 5% Tl
0] A& Lz, 40~64 % ClE, iR
WIS (B4 9 A) OFNEREY. MBI
IR SRR A W (B4F 10 A%ED)
OB THAY Ly & DITAFRPERBNBEE D E|
HTHS L CHEE LT, BEEDOHIG & LTI,
2010 4F O [E RANE SRR A S O GG R

,637



EBEICLT, 40~44 5T 0%, 456~49 T
10%, 50~54 5% T 10%, 55~59 % T 20%. 60
~64 7% T 60% LEDT,

(f B~ ELE)

AR TIL, SR ATREEA L S = BEFD
MEtE RO L E AW D720, EAFREEIZE
29 5 BT U2,

C. IRHBHR

1. R OB E ik

F2 LR3I, BFEFMOREEE L KHHEE
EOFEMZ R, EREFFmORIEEIL 5 DDB
Bneind, T7bb, OFFROHEH, @4 m
KOFE, OFEFE - NMEFROEMEBEDOFHRE, @
feEF MmO R, OREHFMOXMHEETH D,
OFHE O TIL, IGERMO IG5
R ERMEREGEZRDD & LB, RED
TGRS D EH AN DA &R RO IERE
R D, EEAOAOMEREIL. EmED
AFHBRORICET 20 THY, Fro
EMBIEOMELRE “2” & LTHilgEMET
INKBERENTWD, flilgAEME & ITF Ik
1 akEIRR T2 <L b akEIRRE 7R & DIETRIZH
SHDOEIEL, AER R AEMEBAELIT
bb, BURAOMELEEIL, HIEEE @
P30 T & 2RV (85 mkLA B L)
DIEEE L TELASNTNEHLDOTH D,
T 2T, EEAODHOMIEREE &b,
LR OMIEAREE 3~ COF A& 5
52 &L T (EEIREROEH AR
EARE A BRS) | BREMOIETENRE D
FNERUE &, HEREHAD VYRR EED
EEEROZIC—ET D LoICL TN,
QEMEBOFETILZ, Ml EME CIEERNIC
RENTWDAF ¥ roEmEiEL2 WS, 3
THE EEERHOMEMRKTIRLEZLD) b
FEHER 2RO, RSk T, B, B
ANAZRD D, OFEFE - NEROAME DR
TiE, U ANRUIEERWD, R T LT,
EWmANOIZ (1 —REFREEE) 23 CCTREED

EWANOZ, EFHANOICAREREEASZR TR
fREEDEFH AN ZRD D,
@EFEHEMOF R TIX, EWAD, fEOE
WAD & ARREDER ANOEZENENEFHT
BrRU T, SERAa, MR HIR O & AR
MM ONE) 2 KD D, O A O XRHEE
TIE, SRR, R EIE 0 R & AR 7R
HIF Oz HNT, HBoHEEREE HWT,
EBLTEUT £ 0 S 72 95% EEIX i & ko
Do

2. fEFEm OFEIRHER & HOE RS
(1) THEATECHIBRO 22 HH 01 )

F A4 TREATEICHIRO 22 W o 8 )
DOFEREE (2001 + 2004 « 2007 - 2010 45, #5
BB &7,

A EATEHIRO 722 IR O | 12D
T, Bk, 2EEIX 2001 T 69. 4 4, 2004
T 69. 5 4F, 2007 4E T 70. 3 4F, 2010 4£ T
0.4 Th Y, TR Th o7, ARENR
EIXZFNZNOER T 69. T~T70. 74, 67.6~
70.5 4. 69.0~71.9 4F, 69.0~71. 7T ETH Y,
HRIE AT IR ZE D BB K & v o 72,

T, AFEMEIE 2001 £ T 72. 7 £, 2004
T T2, T 4R, 2007 4EC 73,4 4F, 2010 4£ T
3.6 THY | R Th o7, ARENFR
EIXENENDOERT 71, 3~T74. 8 45, 70. 9~
74.6 4. T2.1~T5.5 4F, 72.1~75.5 ETH Y |
B L RRRIC, EBTE IR ZE A A R & Do 72,

(2) TAGBRETH D EHREL TV HHH
DRSS
512 THODMEETHDL EHRLTNDHI
MO OBEEFER (2001 « 2004 + 2007 -
2010 4, ARERFRB) 2R,
THAMBERETH S L HRE L TV 2 B0
B izonT, Boik, £FEEX 2001 £ T
69. 6 4F, 2004 4FC 69. 8 4F, 2007 4T 69. 4 4,
2010 4E T 69. 9 FE T~ 7=, FEFFIREIZZ
FIOER T 67. 2~70. 6 4F, 68. 0~T71. 4 4,
67.6~T71.04E, 68.6~T1.6 ETd V. EBENFF

,647



IRFIZEM R R & v o 72,

#ZTIE, 2EfEIE 2001 4T 72. 9 45, 2004
T 7344, 2007 H-C 72. 7T 4, 2010 AT
3.3 FETh T, FHEMBEIZZENENDE
KT T1.6~T5.5 4F, 71.8~T75.6 4F, 72.2~
TA 58, T1.9~T5.3FTh, B LFERIC,
ABE AT IR 2223 FEES ) R & v o 72,

(3) TH®EAEIENHS LT 2B O
)
F6-11265 1% [HEATEEEN UL LT
WA O] ORGERER (2007 - 2008 -
2009 - 2010 4=, HBENFEBD) ZRT,

[H B ATREIEN H 3L LTV D B o) |
\ZDWT, 65 DB Tk, £EMMEIX 2007 T

17. 0 4F, 2008 4EC 17. 0 4F, 2009 4EC 17. 3 4F,

2010 4E T 17. 24ETh » 72, FEFFERMEIZZ N
FHOERT 15, T~17. T4, 15.6~17. 7 4,
15.7~18. 0 4F, 15.9~18.24ETH V) . EHEFF
IRFIZEM R R & v o 72,

T, AFEMEE 2007 ££C 20. 3 4E, 2008
FEC 20, 3 4F, 2009 4E T 20. 5 4E, 2010 4EC
20. 5 FTh o7, ABEMRMEIZZENEILOE
KT 19.8~21. 2 4, 19.5~21. 34, 19.6~
21,44, 19.6~21.34TH V., FLFEKRIC,
ABE AT IR 2223 FEES ) R & v o 72,

#6-212 0k [AEAFEENEHLLTY
2 MM O] ORERS (2007 - 2008 - 2009
- 2010 4, #RESFRA) 2T,

(R AIREIEN H L LTV A IR o8
IZDOWT, 0D B TIE, 2FEfEIE 2007 4£C

77.7 -, 2008 4-C 77.8 4=, 2009 4=C 78. 1 4F,

2010 £ T 78. 2 FETH » 7o, HEFIREIZZN
ZFIOER T 75.5~T79. 1 4F, 75, 6~T78. 8 4,
75.5~79. 1 4, 75.8~T9.54ETH Y . HBENT
WL ZEM B R & Do 72,

LTI, AEMEIE 2007 45T 82, 8 4F, 2008
FEC 82,9 4F, 2009 4E T 83.2 4E, 2010 4E T
8.2 Th o7, ABEMREIZZN LN OE
R T 82.2~83. 8 4F, 81.9~83.9 4F, 82. 1~
84.2 4, 82.0~84. 04 TH V., F LFEKRIC,

BB TR ZE N U R & o T,

D. &%

ARFFETIE,  THEAFICHEO 22 WHIR O
S, THODERETHLEHR LTS
MO & THEATEEIENS HAL L TV 25
DO 1D\ T, HEEEE TOMIZL S
ERERESEEZME LT LT, ZO5MA 2
mUT, £ 3IREOERMERE BUkEEZ S
Te) LHEGENESAZRDZ, Sk,
FEAA 21 (55 2 ) 128\ T, fEfEHMOH
L ZOBURMEOE AN FREE 720 | R
DIEA % 27> BARAY 72 BERICALE ST 5 2
ENTEDLEERDOND, £/o, ZZTTHRRL
T ABTE N OFRAE D BUIRMEIL, ABE AT b A Y
EFEICFATE S THA I,

TR ORI, W, BSHE, ek
EREETERSIND, BEOMSHESL LT,
FH A ATEICHITR O 22 WHIR O ) 13RI
THAMPERETH D & HR LTV 2D B O
EEER.  THEAEISEED H S LTV 2 I
DY) XFBHTH D, & ANORERRAEDH]
EEE LT, TRHEAFBICHIRO WO
B & THOBMMERTHD EHRE LTV
OFL ) FH RS, TREAEEBENSHN L
TWDLHIB O] | (I ERROEN#ETH D,

BT OENR D Y | EFRE L R e
ERELCHAT I ENREIEEZLND, &
EITEORHEICIT, SEREER, XIGUFER, R4
i, SISEMBET LD, EfEEE LT
. TA®AETEICHIBO 20RO ) &
THAMPERETH D & HR LTV 2D B O
TIXERAEEHAE (32U HET 250
) b, THEAEEEIENH L T 5 HH
DN T ERBROFERNSHEOLND, %
GUEIR & LR, BRI 3HRIE & b 2010 4F
DBEERRE L T D,  THFEAEFICHIBRO 20
O & TASMEECTHH EARLT
WH IR O Cik, R R T ERA
TR O FEREER S, 2001 + 2004 - 2007
c 2010 FFRB L RZED®R 3HFET LD RIAHRTH

,657



%o THEAEEENHANLL T2 HIH DY
TUE, SRR EE O E R E O B FE R L)
5. 2005 FELIBER ETH D,

MEAFER S L X, TR EAETERICHIBRO 720
M OEY ) & TASMEETH D EAR LT
WA O] ik 0k, R EAEREERN
HI L TV D HIF D)) Tl 653k E 7213 0
e (BUEDEE) Thbd, B, TOREE L
TIE, 0~39 /DB & 40~64 DT E AL
UInEsiz > THET 2L E O Z(ITE R T 5 IR
RORRBFLN) ZEFE (1) 7RiE L s
TLEThHD, HEEHAE LTEL. TREAR
WZHIR DR WHIRI DY) ) & TH AR TH
5EHRELTCWDHIMOEY)) ClERARFRE
WA AR T 25 GIITEENR E 720 |
MR ATEEIEN H L L T A IO ) T
BB OB RIS 2 L BENERTFIR &
HlF CTh 5,

EIROFERESRZ 25 &, TREAEICHIR
DRI ONEY) | 138 4 & HICIEMEA Th
S, THOPEETHD EHR LTV
DL ) 130T L b B2 7 TR o7z,
TAUTIE, EROBLEREDEY (BB L T
Bl BERLTWDEE LR WS, R
FHTHD, THEAEIIENHLL THDH]
MDY | 1% 2007~2010 4E & B AEL . &
SICBEOKGENEZETH A 9,

IR OHEER R i a A5 & THEATEIC
HIBR O 72 DY) ) 1355 2 & b ICHRENT IR
MZEN AR & o To, 25 OFBIE IR
ZENITRR 2 RBEEDBPRL TV D EBZBND
. BEMARERIIAHTH D, TS O
ECHEEFRBEZEN B R E ot &6
WG EED D Z EREETHA D,

E. #&iR

(A& AEFRICHIRO 2 W OFEE) . TH
SIMERETH D EHR LTV AEIMOEY) &
A AETEEIED 1S LT A I O ) 1
DNWT, EFREBEHELEEM - 8 - 1R L
Too BIEEITER L BEEHTEORMEBE LT

FHTHZERREEEZBND,

MR ATEICHIFR O 22 WIS | 1250
T. B TIL 2001 4EC 69. 4 45, 2004 4E T 69. 5
. 2007 4£7C 70. 3 4=, 2010 45C 70. 4 4= C,
T CIEZENENDOERT12. T4, 72. T4,
T34, T6ETHY | FkE & HITHEMT
HEmMAHELNTL, THAPEFETHH AR
LTWAHIM O | CIAFERIZEE S A3 24
TLOLHM TR oz, THEATEIEN AL
LTV D HIRMI O] Tk 2007~2010 FF& 5
LT, SHICBIEEMRT 2 2 LN EE L
B2 O, WTILOEE LA E R ZED T
IR E o7z,

bk, fEERK 21 (B 2 &) I2BWT,
fREEFH fn OFEIE & £ OBLRIE OB A FTRE & 72
D& L b, BB RS 2R AT R
R OBRER RSN L EBEZ BN,

F. BIRREX
1. FwSCHER

1) Hashimoto S, Kawado M, Yamada H, Seko
R, Murakami Y, Hayashi M, Kato M,
Noda T, Ojima T, Nagai M, Tsuji I. Gains
in disability-free life expectancy from
elimination of diseases and injuries in
Japan. J Epidemiol 2012;22:199-204.

2) Seko R, Hashimoto S, Kawado M,
Murakami Y, Hayashi M, Kato M, Noda T,
Ojima T, Nagai M, Tsuji I. Trends in life
expectancy with care needs based on long-
term care insurance data in Japan. J
Epidemiol 2012;22:238-243.

2. FR¥E

D BAE . EAFmOMES & IEIEOEE.
A ARG EMERE, 2012;:59 (RERIIfTEE)
:65.

2) i REE, WHEZER, NFEmRL, BARE
=, NEEESL, M EsE, K EFgE, R
A, IFHEER, BEZZ, 3+ —B. &
FEIRIRITEL S < B FEEE R O B )

,667



Mok, AARNREEAMRE, 2012;59 2L,

(FERIfTER) :218. 2. FEREEEE
2L,

. FRBEEOWHRE - BHRKRE (FPEZE 3. o

) 2L,

- FEEP AT

,677



& 1. BERETRA OFRE

[H A ATEIZHIBR O 22 W O 28
TR RAE A . HEARTEICHIBRN 202 & EHET 5, BMOM 1Icxd 2 (720 ORI AR
IREE, T %) OB EREREREE TS5, B 21XE8 2L OHIROFELFX TS FEEOFHEA
WCHWRW) , IEBIORNEN LA T, ZORBITERRIEBEOTHONE T OMEL & b, My
2 L ATEENRY e AETE OMERIZBAR T 5,
M1 &RITHIE, BFE EORETHEATEICANEER S Y £30,
1 »5 @) 72
M2 FIUIEDL IR LICEERLV ETH, HTUTE A2 TR TOEFICOEDITTLEEN,
(1) AHEAFRSE GER, KIREN., BF. ARRE)
(2) S (REFEZE R EAHIR S0 D)
() fhd, FHF, FFE (HFHSEEESHIBEIND)
(4) HEH) (RR—Y Z2E&T)
(5) ZDfth

THOBEEFRTHD EHREL T HHIROFY)) -

TR/ RIER . HONMERETH L EHRLTVWAZ & EHET S, BR~DOEZIIHLEIR—TH 5,
EZRED T() L) TR FELIW) & [TQR) 5D ORIZEZERERIEE L, T4 HED L7220
& 1) X< 72w oBZEE2REFEIREE T 5,

M Hl OBRIEOEEREBIZN DA TT 0, HTUIEDLES 1 DICOZ 2T TSN,

1 X 2 b I (3) »o9
4) HEY L2 (B) <72

A AETREEA H S LT B I O )

fEEEZREE R . AR ATEEMENENL L T D Z & EHIET D, MR O ENFHEE O N 2~5 &
ARERE (FEHE) 7RHEE L, 2SNV ERERE (HS0) ZRiBE 35, AR (B H#) RiEE
RO ENEE CHET 28l & LTiE, M#ERROENERENRE TR - OEETIEMmMENT
WHZE, ZFOT—ZNEETELLAFARERTHLIZ ENETFOND, £/, B 12 LEN#
1 AR (B ZDREBICEDRVEBE L X, BB -2 08 EN#ICEENRT, NMETHHO
RBTHDHZ L, BIO, T | NER2 LRBEOAEISHEREL L ThoZ L EThs, =
DHEIEEIIIEB RGOSR H DL DD, —EDZLEERH B LW 5,

IFERR O ZIFE L 65 L LOFE DG TH 5, 40~64 sITMEIZ L > TET 2 LH OEkIZH
K9~ 5 P98 DR BE TR G RE v, 0~39 ki gsCth b, Tz, 65 L x4 L LT,
65D THEAEIEEENRHN L T AR OFYE)] ZHWDHERARTH D, 0 mUBEOEELZEE
T2%E. 0~39MOEE L 40~64 % DIT & A E N> THET 2 0E OZEAIZEE R 255 D
TRABELSN) ZMEEE (M) ZRE L ET 5,

ZOEET PEYASCEIE] EFESZ & B TE D,

,687



2. LG ORIEL

CAEES (22T 0, 5, -, 85IROWVT DY)
D BeHAFRY (22Tl w = 857%)

ne : FEESROE (ZZ2 T, x<w DL X n, =5, n, =)
Dy :x~(x+n,) AT OBILE SN IETE

m, :x ~(x 4+ n,) AT O IE ST

T, 1 x ~(x 4 ny) i O NS

N, :x ~(x +n,) A ORNEEREE SO

L x AT

G X ~(x + ny) WA O =R

Ly :x~(x+n,) mARmOER AO

a, :x~(x+mn,) A OER NN HORIERK
ey XIS

& xR OEEFE R I O

Ny @ x DR B O

O FE U
ANHA., Dy, Ny, m. BEO, EEOFCRLEAGREREHND,
mOMIESNTHTRE, (D, ANA) / GECRHAOMIERE) koo,
T RAOMH TR, 2EOLTRICE T HERME sl TRk 5,
EEOECROHEHMEIT, EEOAMBEOLEFKEEEAANLRD S,
a, DEFHNOHOHESRE (x <w)&, 2EOEFEN LI CHEREZRD,
FNHEEFAONLRDD (XN1E2SH) | a,=1L7 5,

QAMmEDFHH
Q% myla, b TR TRDB,
Ny "My
=1+nx-(1—ax)-mx
qw =1
lo =100,000L < (FEEDETEL ., @EFMOBEEFRITHELRY)
Lz, lylgnb FRTRkD S,
lx+nx =11 _qx)
L%, L qe. a5 FUTRD B,
Ly=n, L {(1—-q,)+a, q} (x<w DL &) 1)

Ly =1,/m,

OfEEE - REFOAEMBOFHE
R & RNMEREDOER AR &2 FTTRD 5,
x ~(x + ny) AT OBEREOEFH AL =L - (1 —my)
x ~(x + ny) AT DO AEEEDETF AA =Ly -my

DR FHa DA
exs & B FARTRDD, 22T, S idy2x0faEET,
ex ={XLy} /1,
$ = {ZLy ' (1 _”J/)}/lx
M ={XLy m,} /1y

b=l
(it}
ao
R

qx x<w DL x)

,697
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#4. THEAEGICHRO 2V OYYE | OREESR (2001 + 2004 + 2007 « 20104F, HEFFIRBI)

5 LS
HAERF | HE AR HIBRO 220 H BT IR O & % H TG IR 0D 720 H BT IR O & %
IR B O¥Y (4F) B O¥Y (4F) B O¥Y (4F) W O (4)
20014F | 20044 [20074F | 20104F | 20014F [ 20044F | 20074F | 20104F [ 20014F | 20044F | 20074F | 20104F [ 20014F | 20044F | 20074F [ 201 04F
[E [69.40 169.47 [70.33 |70.42 | 8.67 | 9.17 | 8.86 [ 9.22 |72.65 [72.69 |73.36 [73.62 [12.28 |12.90 [12.63 |12.77
JbifEE |69. 40 |69.70 |70.23 |70.03 | 8.63 [ 8.59 [ 8.49 | 9.24 |72.25 |72.55 |73.12 |73.19 [13.10 [13.43 |13.10 |13.37
HAx [68.29 [67.64 |69.41 |168.95 | 7.56 | 8.34 | 7.57 | 8.36 [73.32 |72.38 |73.56 |73.34 |10.60 [12.14 [11.67 [12.11
45T [68.16 |68.52 [70.28 |69.43 | 9.28 [ 9.04 | 8.03 [ 9.14 |72.39 [72.64 |72.92 |73.25 [12.30 |13.03 [12.80 |12.71
EYR169.72 [69.48 |69.67 [70.40 | 8.40 | 9.15 | 9.37 | 9.34 [72.34 |72.57 [73.43 |73.78 |12.88 [13.23 |12.64 [12.69
KM |68.70 |69.16 [69.59 |70.46 | 8.53 | 8.13 | 8.10 | 7.79 |72.86 [73.07 |73.03 [73.99 |11.77 [12.15 [12.38 |12.09
I [69.69 |69.33 [70.20 |70.78 | 8.06 | 9.30 | 8.84 | 9.19 |73.09 [73.27 |74.60 [73.87 [11.93 |12.40 [11.67 |12.57
EE [69.30 [69.39 |70.04 |169.97 | 8.18 | 8.31 | 8.53 | 8.95 [73.61 [74.30 |73.30 |74.09 |10.84 |11.05 [12.36 [12.08
KIR |70.10 |70.14 [71.12 |71.32 | 7.51 | 8.26 | 7.56 | 7.82 |74.77 [74.61 |74.74 [74.62 | 9.74 [10.67 [10.85 |11.22
WiA [69.33 [70.20 |70.75 |70.73 | 8.23 | 7.84 | 7.82 [ 8.41 [73.11 [74.30 |74.59 |74.86 |11.30 |10.90 [10.62 [10.87
TS |70.12 |70.24 [71.387 |71.07 | 8.17 | 8.51 | 7.92 | 8.39 |73.48 [73.59 |73.83 [75.27 |11.39 [12.04 |12.04 |10.61
¥iE |69.56 |70.51 [70.83 |70.67 | 8.95 | 8.65 | 8.70 | 9.04 |71.67 [73.70 |73.58 [73.07 [12.95 [11.59 [11.91 |12.86
T-#  70.69 [69.61 |71.20 [71.62 | 7.93 | 9.29 | 8.23 | 8.33 [72.98 |73.31 [75.31 |73.53 |11.87 [12.29 |10.69 [12.70
B |69.37 |69.98 [70.47 169.99 [ 9.10 | 9.40 | 9.20 | 9.88 |71.33 [72.07 |72.36 [72.88 |13.38 [13.51 [13.54 |13.56
431 [70.44 [70.02 |71.01 |70.90 | 8.21 | 9.62 | 8.99 | 9.46 [73.26 [71.89 |72.63 |74.36 |11.91 |14.15 [13.76 [12.38
B [70.39 [69.33 |70.42 169.91 | 7.54 | 9.19 | 8.61 | 9.59 [73.75 [72.60 |74.06 |73.77 |11.74 |13.41 [12.33 [13.24
Il 169.85 [69.53 |70.44 [70.63 | 8.83 | 9.45 | 8.93 | 9.10 [73.38 |73.23 [73.92 |74.36 [12.16 [13.00 |12.62 [12.41
A1l 168.96 |69.78 [71.18 |71.10 | 9.34 [ 9.29 | 8.53 | 8.65 [72.70 |73.45 |75.46 [74.54 [12.88 |13.00 [10.88 [12.27
f&HE |70.03 169.07 [71.08 |71.11 | 8.93 | 9.95 | 8.91 | 9.41 |73.52 [73.46 |74.04 [74.49 [12.38 [12.92 [12.32 |12.49
1AL [69.34 [69.83 [71.32 |71.20 | 8.81 | 9.23 | 8.41 | 8.39 [74.03 [74.01 |74.69 |74.47 |11.52 |12.32 [11.78 [12.16
FUF 170.41 |69.57 [71.38 |71.17 | 8.97 [10.04 | 9.15 | 9.81 [72.57 |71.82 |73.82 [74.00 [12.78 |14.51 [12.82 [13.23
I B 170.10 [69.74 |70.57 [70.89 | 8.37 | 9.32 | 9.01 | 9.11 [73.05 |72.53 [74.41 |74.15 |11.87 [13.02 |11.55 [12.16
Epfw®  170.04 [70.21 |71.88 [71.68 | 8.43 | 9.34 | 7.95 | 8.35 [73.82 |73.92 [74.94 |75.32 |11.38 [12.18 |11.44 [10.90
FH |70.57 |70.05 [71.67 |71.74 [ 7.87 | 8.91 | 7.76 | 8.04 |72.52 [72.69 |73.64 [74.93 [11.99 [12.70 [12.12 |11.32
=T |69.30 [70.24 |70.26 [70.73 | 9.01 | 8.58 | 9.21 | 9.00 [73.13 |72.45 [73.37 |73.63 |11.68 [13.20 |12.42 [12.52
W [69.84 [69.61 |69.90 |70.67 | 8.84 | 9.82 [10.08 [10.01 [72.68 [72.50 |73.59 |72.37 |12.50 |14.08 [12.96 [14.38
HAL 169.47 69.52 [70.02 |70.40 [ 9.11 | 9.71 | 9.66 | 9.89 |72.63 [72.11 |72.85 [73.50 [12.63 [13.69 [13.19 |13.07
KB |68.14 [68.56 |69.12 [69.39 | 9.25 | 9.56 | 9.58 | 9.68 [71.93 |72.53 [72.33 |72.55 |12.43 [12.70 |13.14 [13.35
JeiE |69.02 |68.62 [69.07 |69.95 [ 8.87 | 9.94 [10.05 | 9.71 |71.55 [71.63 |72.12 [73.09 |13.05 |13.89 [13.69 |13.00
£ [70.19 [69.44 |70.00 |70.38 | 8.32 | 9.67 | 9.89 [ 9.85 [73.05 [71.75 |73.17 |72.93 |12.19 |14.05 [13.09 [13.69
Foefkil 168.10 [68.48 169.95 |70.41 | 9.16 | 9.31 [ 8.52 | 8.65 [72.22 |72.09 |73.34 [73.41 |12.00 [13.12 |12.17 [12.26
EEL [68.72 [68.81 |69.55 |70.04 | 8.94 | 9.48 | 8.88 [ 9.05 [72.80 [72.68 |73.17 |73.24 |12.68 |13.25 [13.01 [12.84
AR [68.42 |67.71 |69.39 [70.45 | 9.73 [10.55 | 9.30 | 9.09 |73.13 |72.77 |74.46 |74.64 [12.78 |13.53 [12.44 |12.40
[ (L [69.07 [69.52 |70.01 |69.66 [ 9.04 | 9.61 | 9.74 [10.15 |73.16 |73.17 [73.92 |73.48 |12.39 [13.20 [13.04 |13.42
JIRE |68.53 69.29 [69.27 |70.22 [ 9.68 | 9.72 [10.28 | 9.75 |72.43 [72.57 |72.62 [72.49 [12.94 [13.58 [13.86 |14.55
I 169.37 [68.87 |70.06 |70.47 | 8.10 | 9.10 | 8.40 | 8.57 [73.11 |72.64 [72.72 |73.71 |11.95 [12.87 [13.07 |12.35
5 [67.85 167.98 [69.69 169.90 | 9.39 [10.14 | 9.17 [ 9.56 |72.10 [70.85 |73.41 [72.73 [12.68 |14.63 [12.98 |13.54
Z)I168.93 69.21 [70.10 |69.86 | 9.40 |10.01 | 9.17 | 9.91 |72.04 [71.81 |73.19 [72.76 |13.10 [13.65 [12.81 |13.54
el 168.37 |69.07 [69.54 169.63 [ 9.18 | 9.11 | 9.06 | 9.60 |72.99 [71.53 |72.86 [73.89 [12.01 [14.02 [13.35 |12.77
% 166,71 [67.98 169.02 [69.12 [10.25 | 9.75 | 9.19 | 9.83 [72.15 |71.28 [73.33 |73.11 |13.04 [14.19 |12.76 [13.45
&M |68.63 |68.57 [69.97 169.67 | 8.99 | 9.55 | 9.04 | 9.69 |72.83 [72.34 |72.48 [72.72 |12.35 [13.45 [13.50 |13.77
= 67.67 [69.00 [69.11 [70.34 | 9.56 | 9.09 | 9.48 | 8.99 [72.74 [72.81 |73.04 |73.64 |12.62 |13.06 [12.90 [12.96
Ry |67.74 169.12 [69.27 |69.14 [10.06 | 9.17 | 9.25 | 9.75 |72.14 [72.62 |73.61 [73.05 [12.98 [13.02 [12.40 |13.27
REA 169.93 |69.57 [70.59 |70.58 [ 8.92 | 9.58 | 9.09 | 9.75 |73.51 [73.85 |73.97 [73.84 [12.15 [12.72 [12.56 |13.29
K4y 169.10 [69.54 |70.55 [69.85 | 9.55 | 9.08 | 9.21 |10.30 [73.48 |72.83 [74.19 |73.19 |11.49 [12.96 |12.33 [13.89
EIF 169.22 |69.58 |70.62 |71.06 | 8.54 [ 8.81 | 8.41 | 8.70 |73.59 |74.60 |74.17 [74.62 [11.45 [11.78 |12.07 |12.12
IR [69.41 |69.55 [70.09 [71.14 | 7.84 [ 8.34 | 8.31 | 8.09 |72.73 |74.01 [73.88 |74.51 [12.13 |11.53 [11.75 |11.83
Blisi 70.12 |70.27 [71.49 |70.81 | 8.03 | 8.08 | 7.53 | 8.61 [74.70 |74.08 |74.96 |[74.86 [11.14 |13.10 |11.90 [12.04

,717




#5. THOPRETHIEHERLTWHHRMOEY ) OB ERHR (2001 - 2004 - 2007 + 201045, FPHEFFIRBI)

5 S
g | APVRETHL AR | ANPRETHL AR | ANVRETHL AR | ANVRETHS AR
1B LT 2 M0 LT 2R o7 LT 2 M0 LT 2R o7
(F) (F) (F) (F)
200145 | 20044F | 20074F: | 20104F: | 200 14F: [ 20044F [ 20074F [ 20 104F [ 200 14K | 20044 | 20074 | 201045 | 200145 | 20044F | 20074F: | 20 104F
AE 169.55 |69.78 [69.43 [69.90 | 8.51 | 8.86 | 9.75 | 9.73 |72.94 |73.38 |72.66 |73.32 |11.99 |12.21 |13.33 |13.07
JbyEE 169. 72 169.52 169.59 [69.33 | 8.30 | 8.76 | 9.12 [ 9.93 [72.90 |73.16 |72.02 |73.08 |12.46 |12.82 |14.21 [13.49
%Eﬁ 67.46 168.04 |68.37 [68.89 | 8.39 | 7.94 | 8.61 | 8.42 [73.02 |73.08 |72.26 [73.46 [10.90 |11.44 |12.96 [11.99
SF 168.49 168.92 [68.54 [68.81 | 8.94 | 8.65 | 9.78 | 9.76 |72.38 |73.04 |71.49 |72.40 |12.30 |12.63 |14.23 [13.55
E."’byjz 70.19 [69.79 |69.21 |70.80 | 7.93 | 8.83 | 9.83 | 8.94 |72.74 |73.25 |72.72 |73.35 |12.47 |12.55 [13.35 [13.13
K H 68.76 168.72 |68.16 [69.56 | 8.47 | 8.57 | 9.53 | 8.70 [73.06 |73.17 |71.82 [73.07 |11.56 |12.05 |13.60 [13.01
I 169.60 [69.82 [70.02 [70.81 | 8.16 | 8.81 | 9.03 | 9.16 |73.07 |73.76 |74.35 |73.44 |11.95 |11.91 |11.91 [12.99
?E,% 70.31 [70.10 |69.57 169.66 | 7.17 | 7.60 | 9.00 | 9.26 |73.31 |74.65 |73.03 |73.58 |11.14 |10.70 [12.63 [12.59
ﬁbyjz 70.48 [70.58 |70.26 |71.09 | 7.13 | 7.81 | 8.42 | 8.05 |74.73 |75.23 |74.46 |73.99 | 9.78 |10.05 [11.13 [11.85
1‘)}'57I< 69.94 170.34 |70.00 [69.94 | 7.62 | 7.70 | 8.57 | 9.20 [73.65 |74.40 |73.74 [74.33 [10.77 |10.80 |11.47 |11.41
TR [70.46 [70.01 [69.96 [70.35 | 7.83 | 8.74 | 9.33 | 9.10 |73.92 |73.53 |72.54 |74.77 [10.94 [12.10 [13.33 [11.12
B [70.06 [70.68 [69.96 [70.62 | 8.45 | 8.48 | 9.57 | 9.08 |72.96 |73.15 [73.32 [72.98 [11.66 [12.14 [12.17 [12.94
T-# |70.55 |70.45 [70.25 |71.32 | 8.07 | 8.45 | 9.18 | 8.62 [73.01 [74.39 |74.47 [73.53 |11.84 |11.21 |11.53 |12.70
W [69.90 [70.50 [69.74 [69.89 | 8.57 | 8.88 | 9.93 | 9.98 |72.14 |73.52 [72.30 [73.08 [12.56 [12.06 [13.60 [13.36
$EP%§JII 70.42 [70.99 |70.23 |70.85 | 8.23 | 8.64 | 9.78 | 9.50 |73.00 |73.89 [72.68 |74.12 |12.17 |12.15 [13.71 [12.62
%ﬂ% 70.56 [69.54 |69.08 169.36 | 7.37 | 8.97 | 9.95 |10.14 |73.64 |73.59 |72.37 |73.92 |11.84 |12.42 [14.02 [13.08
=il 70.03 [69.45 |68.56 [69.42 | 8.65 | 9.52 [10.82 |10.31 |73.17 |73.67 |72.66 |73.72 |12.36 |12.56 [13.88 [13.05
£ [68.79 |70.29 |70.12 |70.12 | 9.51 | 8.79 | 9.59 | 9.63 |73.35 [74.28 [74.09 |73.18 |12.23 [12.17 [12.25 |13.63
tHHE [70.37 [69.86 [70.55 [70.23 | 8.59 | 9.17 | 9.44 |10.29 |73.82 |73.77 |72.39 [74.34 [12.08 [12.61 [13.97 [12.64
IJ_@Q 70.59 [71.43 |70.82 |70.49 | 7.56 | 7.62 | 8.91 | 9.09 |74.65 |75.21 |74.47 |74.77 110.91 |11.11 [12.00 [11.86
U5 [70.44 |70.22 |70.82 |70.76 | 8.94 | 9.39 | 9.71 |10.22 |73.41 [72.39 [74.19 |73.56 |11.93 [13.95 [12.44 [13.67
IRz B |69. 44 169.89 [69.29 170.32 | 9.02 | 9.17 [10.28 | 9.68 [73.13 [73.29 [73.24 [73.29 [11.79 |12.25 |12.72 |13.02
%%Iﬁ 70.19 [70.78 |71.02 |71.01 | 8.28 | 8.78 | 8.81 | 9.03 |73.90 |74.31 |74.12 |74.86 |11.29 |11.79 [12.26 [11.35
ZH [69.74 [69.76 [69.90 [70.60 | 8.69 | 9.20 | 9.52 | 9.19 |72.20 |72.76 [72.29 [73.37 [12.30 [12.62 [13.48 [12.88
= [69.76 |70.22 [69.16 |70.21 | 8.55 | 8.59 |10.31 | 9.52 [73.46 [73.81 [72.76 [73.07 |11.35 |11.85 |13.02 |13.08
ﬂﬁ 70.05 [70.11 |69.69 |70.10 | 8.64 | 9.32 [10.29 |10.58 |72.66 |73.17 |72.66 |73.03 |12.52 |13.41 [13.89 [13.72
f}i%ll 69.56 170.02 |69.30 [69.56 | 9.02 | 9.21 |10.38 [10.73 [74.15 |73.01 |71.20 [73.31 |11.12 |12.79 |14.84 [13.27
KB |68.17 |69.12 |68.42 168.69 | 9.21 | 8.99 [10.28 [10.37 [72.11 [73.20 [71.41 [72.12 |12.25 |12.03 |14.06 |13.77
It [69.53 [68.60 [68.84 [68.98 | 8.35 | 9.96 |10.29 |10.68 |72.80 |72.91 |72.49 [72.72 [11.80 [12.61 [13.33 [13.37
2B |70.30 |70.52 |70.12 |71.10 | 8.21 | 8.58 | 9.77 | 9.13 [73.28 [73.34 |72.96 |74.03 |11.96 |12.45 |13.30 [12.60
Foakil 169.13 169.48 [68.91 [70.44 | 8.13 | 8.31 | 9.56 | 8.62 |72.87 |72.96 |72.48 |73.76 |11.35 |12.24 [13.03 [11.91
/%ﬁ 68.77 169.10 |68.71 [69.67 | 8.89 | 9.19 | 9.72 | 9.42 [72.99 |73.71 |72.39 [72.67 [12.49 |12.22 |13.79 [13.40
BB 168.57 168.05 |68.41 |69.62 | 9.58 [10.21 [10.28 | 9.91 [73.37 |73.14 [73.29 |74.23 |12.54 |13.16 |13.61 |12.82
[l 169.23 [69.97 [69.38 169.20 | 8.88 | 9.16 [10.38 [10.60 |73.48 |73.84 [73.65 [73.73 [12.07 |12.53 |13.31 [13.18
B [68.37 [69.13 [68.18 [68.97 | 9.84 | 9.89 |11.37 |11.01 |72.26 |73.02 |71.24 [72.59 [13.11 [13.13 |15.23 [14.45
W 68.85 168.94 |68.15 [68.92 | 8.62 | 9.03 |10.31 [10.12 [72.94 |72.67 |71.64 [72.24 |12.11 |12.84 |14.15 [13.82
B 168.03 |68.37 [68.51 [69.03 | 9.22 | 9.74 [10.36 [10.43 |71.90 |72.33 |72.24 |72.45 |12.89 |13.15 |14.15 [13.83
)l [68.91 [69.61 [68.64 [69.27 | 9.42 | 9.62 |10.63 |10.51 |72.54 |72.50 [72.28 [72.86 [12.59 [12.96 [13.72 [13. 44
=% 69.04 [69.04 [68.10 [68.70 | 8.50 | 9.14 |10.51 |10.53 |72.55 |72.36 |72.71 |73.45 [12.44 [13.19 [13.50 [13.20
0 |67.24 168.60 |67.61 168.64 | 9.73 | 9.12 |10.60 [10.30 [72.32 [71.75 [71.87 [71.92 [12.88 |13.72 |14.22 |14.64
e [68.38 [68.76 [68.94 [68.89 | 9.24 | 9.36 |10.07 |10.47 |72.75 |72.84 |71.41 [72.14 [12.43 [12.95 |14.57 [14.35
1EE 68.11 168.96 |68.22 [69.80 | 9.12 | 9.13 |10.37 | 9.52 [73.47 |73.77 |71.92 [73.28 |11.90 |12.10 |14.02 [13.33
FIgy [68.10 [68.37 [68.58 [69.19 | 9.70 | 9.93 | 9.93 | 9.70 |71.56 |72.52 |72.21 [73.73 [13.56 [13.12 [13.80 [12.60
AEA [70.30 [69.83 [69.53 [69.66 | 8.56 | 9.31 |10.16 |10.66 |73.53 |74.03 [72.87 [73.76 [12.13 [12.54 [13.65 [13.38
K4y |69.15 169.62 [69.22 169.13 | 9.50 | 9.00 |10.54 [11.01 [73.08 [73.02 [72.55 [72.85 |11.89 |12.77 |13.97 |14.23
E’.“Ill%} 69.37 169.82 |70.18 [71.55 | 8.39 | 8.57 | 8.85 | 8.20 [73.33 |74.98 |74.42 [75.31 |11.72 |11.40 |11.83 [11.42
HEVE B [69.39 [70.33 [69.88 |70.77 | 7.86 | 7.56 | 8.52 | 8.46 |73.88 |75.54 |73.65 [74.70 [10.98 [10.00 [11.98 [11.64
T 70.09 [70.46 |69.63 |70.46 | 8.06 | 7.88 | 9.40 | 8.95 |75.48 |75.57 |73.80 |73.84 |10.36 |11.61 [13.06 [13.05

,727




#6-1. 655D [HEEGEENA Y. L TV DM O] OB EHR (2007~20104F, HBEFFIE5])

5 LS
HERT | HEAREERBSI LT | HEARIERBZLT | HEARIEPB LT | HEAFRIMERBZLT
IR WD IR O () WD O (4) WD IR O () WD O (4)
20074F | 20084 [ 20094F | 20104F | 20074 [ 20084F | 20094F | 20 104F [ 20074F | 20084F | 20094F | 20104F [ 20074F | 20084F | 20094 [ 201 04F
A[E [16.95 |16.99 [17.26 |17.23 | 1.61 [ 1.61 | 1.62 [ 1.63 |20.25 [20.27 |20.53 |20.49 [ 3.34 | 3.37 | 3.44 | 3.41
dbyfgaE |17.07 |17.05 |17.12 |17.27 | 1.47 [ 1.53 | 1.60 | 1.60 |20.99 |20.89 |20.93 [20.94 | 2.99 | 3.12 | 3.37 | 3.41
H4 [15.67 [15.62 |15.68 |15.88 | 1.65 | 1.70 | 1.83 [ 1.76 [19.78 [19.52 |19.63 |19.69 | 3.16 | 3.48 [ 3.78 | 3.71
4T [16.54 |16.54 [16.55 |16.84 | 1.51 | 1.58 | 1.63 | 1.66 |20.43 [20.44 |20.27 [20.41 | 3.06 | 3.35 | 3.40 | 3.40
EYR |17.04 [17.23 |17.30 [17.34 | 1.45 | 1.53 | 1.57 | 1.58 [20.68 |20.66 [20.64 [20.62 | 2.98 | 3.09 | 3.30 | 3.17
FKMH  |16.13 |16.36 [16.31 |16.46 | 1.55 | 1.67 | 1.70 | 1.70 |19.98 [19.92 |19.96 [20.07 | 3.16 | 3.48 | 3.78 | 3.73
I [17.09 |17.01 [17.14 |17.25 | 1.49 | 1.59 | 1.58 | 1.57 |20.69 [20.52 |20.55 [20.88 | 2.94 | 3.03 | 3.19 | 3.26
EE  [16.64 [16.84 |16.87 |16.97 | 1.47 | 1.53 | 1.58 | 1.57 [20.35 [20.40 |20.66 |20.48 | 2.91 | 3.07 | 3.38 [ 3.22
KIR |17.02 |16.82 [17.00 |17.21 | 1.32 | 1.36 | 1.45 | 1.42 |20.67 [20.46 |20.43 [20.47 | 2.69 | 2.77 | 2.94 | 2.99
WiA [16.78 [16.87 |16.94 |17.01 | 1.34 | 1.41 | 1.44 | 1.40 [20.26 [20.34 |20.37 |20.29 | 2.65 | 2.87 | 3.07 [ 3.02
TEE |17.12 |17.08 [17.21 |17.31 | 1.38 | 1.44 | 1.50 | 1.53 [20.66 |20.68 |20.42 [20.31 | 2.89 [ 3.06 | 3.24 | 3.14
¥iE |17.25 |17.25 [17.32 |17.27 | 1.32 | 1.38 | 1.53 | 1.55 |20.43 [20.37 |20.19 [20.20 | 2.71 | 2.94 | 3.34 | 3.26
T |17.41 [17.51 |17.45 [17.53 | 1.24 | 1.33 | 1.46 | 1.53 [20.70 |20.50 |20.47 [20.44 | 2.69 | 2.89 | 3.26 | 3.24
B |17.34 |17.35 [17.35 |17.20 | 1.47 | 1.53 | 1.63 | 1.71 |20.31 [20.29 |20.29 [20.26 | 3.17 | 3.41 | 3.80 | 3.65
#L)I (1753 [17.34 [17.51 |17.46 | 1.51 | 1.57 | 1.73 | 1.73 [20.77 [20.53 |20.52 |20.53 | 3.20 | 3.36 | 3.78 [ 3.64
Bk [16.87 [17.11 |17.23 |17.19 | 1.57 | 1.67 | 1.79 | 1.71 [20.68 [20.81 |20.78 |20.67 | 3.27 | 3.56 | 3.66 [ 3.66
‘Il |16.86 [16.83 |17.10 [17.16 | 1.62 | 1.69 | 1.74 | 1.73 [20.61 |20.52 [20.59 |20.66 | 3.33 | 3.39 | 3.58 | 3.62
A 117.04 |16.99 [17.03 |17.25 | 1.59 [ 1.65 | 1.68 | 1.70 [20.66 |20.66 |20.61 [20.65 | 3.20 | 3.33 | 3.46 | 3.64
fEHE |17.30 |17.44 [17.44 |17.60 | 1.46 | 1.54 | 1.64 | 1.64 |21.07 [20.96 |21.02 [21.02 | 2.89 | 3.03 | 3.07 | 3.31
1AL [17.52 [17.41 |17.70 |17.45 | 1.42 | 1.48 | 1.64 | 1.51 [21.04 [20.73 |20.95 |20.86 | 2.99 | 3.04 [ 3.22 | 3.21
FUF |17.66 |17.70 [18.03 |18.18 | 1.53 | 1.58 | 1.67 | 1.66 [20.94 |20.82 |21.10 [21.08 | 3.02 | 3.16 | 3.45 | 3.34
I B |17.22 [17.14 |17.36 [17.48 | 1.41 | 1.52 | 1.60 | 1.63 [20.53 |20.46 [20.48 |20.50 | 2.90 | 2.99 | 3.35 [ 3.22
Epfm |17.40 [17.16 |17.44 [17.52 | 1.43 | 1.41 | 1.49 | 1.50 [21.05 |20.78 [20.93 |20.69 | 2.85 | 2.87 | 3.13 | 3.01
FEH|17.09 |17.00 [17.33 |17.18 | 1.36 | 1.40 | 1.55 | 1.52 |20.45 [20.30 |20.38 [20.40 | 2.80 | 2.90 | 3.24 | 3.17
=T |17.03 [16.85 |17.19 [17.15 | 1.61 | 1.61 | 1.74 | 1.66 [20.19 |20.15 [20.09 |20.15 | 3.06 | 3.20 | 3.51 | 3.36
W [17.18 [17.22 |17.50 |17.55 | 1.52 | 1.61 | 1.72 | 1.75 [20.78 [20.62 |20.60 |20.61 | 3.08 | 3.12 | 3.35 [ 3.40
HAL |17.00 |17.04 [17.07 |17.38 [ 1.61 | 1.71 | 1.79 | 1.93 |20.26 [20.17 |20.01 [20.00 | 3.35 | 3.56 | 3.85 | 3.91
KB |16.65 [16.55 |16.60 [16.60 | 1.53 | 1.58 | 1.77 | 1.83 [19.92 |19.77 [19.68 |19.61 | 3.24 | 3.42 | 3.84 | 3.84
Jei |17.06 |17.18 [17.28 |17.29 | 1.37 | 1.40 | 1.49 | 1.53 |20.46 [20.30 |20.47 [20.34 | 2.88 | 2.96 | 3.28 | 3.23
&R (17,41 [17.43 |17.57 |17.50 | 1.45 | 1.45 | 1.62 | 1.49 [20.62 [20.41 |20.74 |20.58 | 2.91 | 3.01 | 3.37 [ 3.30
Foefkil |16.24 [16.34 |16.37 [16.68 | 1.59 | 1.63 [ 1.61 | 1.69 [20.05 [19.84 [19.77 [19.98 | 3.26 | 3.30 | 3.48 | 3.52
EHEL [16.60 [16.69 |16.90 |16.84 | 1.56 | 1.75 | 1.78 | 1.72 [20.60 [20.59 |20.68 |20.78 | 3.26 | 3.28 | 3.59 [ 3.47
AR [16.97 |16.90 |17.07 [17.26 | 1.65 | 1.75 | 1.76 | 1.75 |21.04 |20.82 [21.16 |21.09 | 3.25 | 3.16 | 3.38 | 3.40
[ Ly [17.28 [17.01 |17.37 |17.25 | 1.68 | 1.66 | 1.71 [ 1.76 |20.72 |20.54 [20.69 |20.51 | 3.38 | 3.46 | 3.78 | 3.64
JRE |17.33 |17.09 [17.40 |17.51 [ 1.56 | 1.55 | 1.62 | 1.68 [20.69 |20.66 |20.64 [20.89 | 3.13 [ 3.18 | 3.44 | 3.54
[ia |16.81 [16.84 [17.00 |16.96 | 1.26 | 1.32 | 1.40 | 1.44 [20.56 |20.60 [20.59 [20.69 | 2.73 | 2.85 | 3.12 | 3.13
5 |[16.78 |16.71 [16.98 |17.03 | 1.65 | 1.65 | 1.86 | 1.77 |20.59 [20.29 |20.52 [20.33 | 3.24 | 3.34 | 3.63 | 3.52
F)N O |17.44 |17.37 [17.47 |17.50 | 1.35 | 1.50 | 1.56 | 1.63 |20.75 [20.56 |20.60 [20.55 | 2.82 | 3.01 | 3.28 | 3.30
Bl |16.93 |16.97 [17.21 |17.18 | 1.61 | 1.63 | 1.65 | 1.69 |20.57 [20.44 |20.57 [20.68 | 3.14 | 3.39 | 3.60 | 3.52
% |17.06 [16.76 |16.93 [17.06 | 1.61 | 1.61 | 1.74 | 1.70 [21.03 |20.80 [20.86 |20.75 | 3.12 | 3.09 | 3.37 | 3.39
f& |16.94 |16.99 [17.13 |17.15 | 1.38 | 1.39 | 1.50 | 1.51 |20.70 [20.76 |20.79 [20.70 | 2.86 | 2.97 | 3.22 | 3.28
= |16.94 [16.99 [17.35 [17.25 | 1.32 | 1.37 | 1.45 | 1.38 [20.88 [21.02 |20.87 |21.10 | 2.70 | 2.78 | 2.92 [ 3.08
R |16.93 |16.91 [17.10 |17.26 | 1.40 | 1.46 | 1.51 | 1.50 |20.76 [20.74 |20.87 [20.82 | 2.80 | 2.96 | 3.28 | 3.28
REA |17.47 |17.52 [17.65 |17.89 [ 1.44 | 1.51 | 1.60 | 1.62 |21.22 [21.10 |21.43 [21.33 | 2.88 | 2.95 | 3.28 | 3.41
K4y |17.41 [17.42 |17.61 [17.65 | 1.49 | 1.57 | 1.57 | 1.62 [21.08 |20.90 [21.07 |21.06 | 2.91 | 2.96 | 3.41 | 3.36
Ef |17.55 |17.16 |17.38 |17.44 | 1.43 [ 1.46 | 1.58 | 1.61 |21.18 |21.15 |20.95 [21.13 | 2.76 | 2.95 | 3.08 | 3.14
IR E [16.82 |16.85 |17.27 [17.22 | 1.43 | 1.49 | 1.60 | 1.58 |20.60 |20.53 [20.60 |20.80 | 2.82 | 2.96 | 3.19 | 3.24
Blisi 17.47 |17.41 |17.47 [17.52 | 1.66 | 1.82 | 1.93 | 1.99 |21.15 [21.32 |20.85 |20.67 | 3.47 | 3.79 | 3.87 | 4.08
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#6-2. 0D [HHARIIENREY L TWD M O] OREFHR (2007~20104, #EFFIR5I)

5 LS
HERT | HEAREERBSI LT | HEARIERBZLT | HEARIEPB LT | HEAFRIMERBZLT
IR WD IR O () WD O (4) WD IR O () WD O (4)
20074F | 20084 [ 20094F | 20104F | 20074 [ 20084F | 20094F | 20 104F [ 20074F | 20084F | 20094F | 20104F [ 20074F | 20084F | 20094 [ 201 04F
AE [77.74 |77.83 [78.12 |78.17 | 1.45 | 1.45 | 1.47 | 1.47 |82.83 [82.86 |83.18 [83.16 | 3.16 | 3.19 | 3.27 | 3.23
AbyfgaE |77.41 |77.54 |77.78 |77.83 | 1.31 [ 1.36 | 1.43 | 1.43 |83.40 |83.23 [83.35 [83.36 | 2.82 | 2.94 | 3.18 | 3.21
H4x |[75.53 [75.62 |75.47 |75.77 | 1.45 | 1.50 | 1.60 | 1.54 [82.24 [81.94 |82.13 |81.98 | 2.98 | 3.28 | 3.56 [ 3.47
=T [76.95 |76.70 [76.78 |77.07 | 1.37 | 1.42 | 1.46 | 1.49 |82.82 [82.89 |82.70 [82.76 | 2.90 | 3.17 | 3.22 | 3.20
EYR |77.73 [77.99 |78.36 [78.30 | 1.32 | 1.39 | 1.44 | 1.43 (83.24 |83.27 [83.38 |83.45 | 2.83 | 2.94 | 3.15 | 3.03
KM |76.31 |76.79 [76.66 |76.75 | 1.37 | 1.50 | 1.50 | 1.51 |82.43 [82.44 |82.33 [82.56 | 2.99 | 3.29 | 3.56 | 3.52
I [77.70 |77.85 [78.14 |78.53 | 1.35 | 1.44 | 1.44 | 1.44 |83.46 [83.18 |83.35 [83.34 | 2.81 | 2.88 | 3.05 | 3.09
W [77.25 [77.49 |77.29 |77.50 | 1.32 | 1.38 | 1.42 [ 1.41 [82.89 [82.96 |83.13 |83.11 | 2.77 | 2.92 | 3.20 [ 3.06
KIR |77.49 |77.38 [77.53 |77.86 [ 1.19 | 1.23 | 1.30 | 1.28 [83.05 |83.08 |83.08 [83.01 | 2.54 [ 2.64 | 2.79 | 2.84
WiA [77.37 [77.62 |77.69 |77.89 | 1.20 | 1.27 | 1.30 | 1.26 [82.69 [82.70 |82.74 |82.88 | 2.51 | 2.71 | 2.89 [ 2.85
TS |78.03 |78.14 [77.95 |78.08 | 1.26 | 1.31 | 1.36 | 1.38 |83.14 [83.22 |83.03 [82.91 | 2.73 | 2.90 | 3.06 | 2.97
¥iE |78.32 |78.25 [78.33 |78.30 | 1.20 | 1.26 | 1.39 | 1.40 |82.92 [82.92 |82.87 (82.83 | 2.57 | 2.79 | 3.17 | 3.09
T-H#  |78.30 [78.44 |78.47 [78.55 | 1.13 | 1.22 | 1.33 | 1.39 (83.43 |83.11 [83.22 |83.15 | 2.57 [ 2.75 | 3.10 | 3.08
B |78.34 |78.45 [78.48 |78.33 | 1.33 | 1.39 | 1.48 | 1.54 |82.89 [82.90 |82.95 [82.98 | 3.01 | 3.23 | 3.60 | 3.45
431 [78.63 [78.58 [78.82 |78.78 | 1.37 | 1.43 | 1.58 [ 1.58 [83.35 [83.19 |83.22 |83.28 | 3.04 | 3.19 | 3.59 [ 3.46
By [77.62 [78.06 |78.23 |77.95 | 1.41 | 1.52 | 1.62 | 1.55 [83.28 [83.57 |83.62 |83.51 | 3.11 | 3.38 | 3.48 [ 3.49
il |77.90 [77.65 |77.99 [78.16 | 1.48 | 1.53 | 1.58 | 1.57 [83.37 |83.06 |83.38 [83.33 | 3.17 [ 3.20 | 3.41 | 3.44
A 178.27 |78.18 [78.18 |78.22 | 1.44 [ 1.50 | 1.53 | 1.53 [83.31 |83.66 |83.41 [83.36 | 3.03 | 3.18 | 3.29 | 3.45
fEHE |78.65 |78.73 [78.63 |79.02 | 1.34 | 1.41 | 1.50 | 1.50 |83.62 [83.85 |84.03 [83.83 | 2.74 | 2.89 | 2.93 | 3.15
1AL [78.45 [78.00 [78.55 |78.23 | 1.29 | 1.33 | 1.48 | 1.35 [83.63 [83.69 |83.72 |83.57 | 2.85 | 2.92 | 3.08 [ 3.05
FUF 179.12 |78.77 [79.13 |79.46 | 1.41 | 1.44 | 1.52 | 1.52 [83.74 |83.65 |83.97 [84.04 | 2.90 | 3.02 | 3.30 | 3.19
I B 178.28 [78.20 |78.61 [78.51 | 1.30 | 1.40 | 1.46 | 1.49 (83.21 |83.15 [83.24 |83.23 | 2.75 | 2.85 | 3.19 | 3.08
Epfm  178.52 [78.23 |78.67 [78.67 | 1.31 | 1.29 | 1.37 | 1.37 (83.67 |83.49 [83.67 [83.36 | 2.71 | 2.74 | 2.98 | 2.86
FH|78.18 |78.10 [78.52 |78.40 | 1.24 | 1.28 | 1.41 | 1.39 |83.09 [83.00 |83.08 [83.23 | 2.67 | 2.77 | 3.09 | 3.02
=T |78.00 [77.77 |78.28 [78.22 | 1.46 | 1.47 | 1.58 | 1.51 [82.86 |82.98 [83.04 [82.95 | 2.93 | 3.07 | 3.36 | 3.20
¥ [78.59 [78.65 |79.13 |79.08 | 1.40 | 1.47 | 1.58 | 1.60 [83.61 [83.55 |83.57 |83.50 | 2.94 | 2.99 | 3.21 [ 3.25
AL |78.21 |78.16 [78.40 |78.54 | 1.47 | 1.55 | 1.63 | 1.75 |82.86 [83.04 |82.89 [82.85 | 3.18 | 3.39 | 3.67 | 3.72
KB |77.33 [77.29 |77.37 77.43 | 1.37 | 1.42 | 1.58 | 1.63 [82.41 |82.22 [82.31 [82.26 | 3.06 | 3.23 | 3.63 | 3.63
JujdE |77.89 |78.14 [78.33 |78.28 | 1.24 | 1.27 | 1.35 | 1.38 |83.08 [83.01 |83.19 [83.02 | 2.74 | 2.82 | 3.12 | 3.07
£5E [78.57 [78.53 |78.72 |78.86 | 1.32 | 1.33 | 1.48 | 1.37 [83.48 [83.37 |83.58 |83.48 | 2.78 | 2.88 | 3.22 [ 3.15
Foekil |77.03 [77.06 |77.26 |77.55 | 1.44 | 1.45 [ 1.45 | 1.52 [82.43 [82.24 [82.61 [82.35 | 3.08 [ 3.11 | 3.32 [ 3.32
BEC [77.02 [77.21 |77.52 |77.54 | 1.41 | 1.57 | 1.61 | 1.55 [83.11 [83.00 |83.34 |82.82 | 3.07 | 3.09 | 3.40 [ 3.25
AR [77.22 |77.45 |77.75 [77.95 | 1.46 | 1.57 | 1.58 | 1.59 |83.80 |83.51 [83.93 |83.82 [ 3.10 | 2.99 | 3.23 | 3.22
[ Ly |78.22 [77.98 |78.45 |78.21 | 1.53 | 1.52 | 1.55 [ 1.59 |83.72 |83.11 [83.62 |83.43 | 3.24 | 3.29 | 3.62 | 3.47
JIRE |78.14 |78.06 [78.31 |78.46 | 1.41 | 1.41 | 1.46 | 1.52 |83.49 [83.28 |83.41 [83.66 | 2.99 | 3.03 | 3.28 | 3.37
W |77.33 [77.77 |77.61 |77.74 | 1.13 | 1.21 | 1.26 | 1.30 [83.20 |83.26 [83.08 [83.11 | 2.59 | 2.71 | 2.95 | 2.95
5 |[77.38 |77.63 [77.68 |77.87 | 1.49 | 1.50 | 1.68 | 1.59 |83.30 [82.92 |83.13 [82.92 | 3.09 | 3.17 | 3.45 | 3.35
Z)I |78.04 |78.31 [78.24 |78.31 | 1.22 | 1.36 | 1.42 | 1.47 |83.33 [83.18 |83.20 [83.16 | 2.68 | 2.86 | 3.12 | 3.15
Bl |77.17 |77.67 [77.68 |77.72 | 1.43 | 1.48 | 1.48 | 1.51 |83.23 [82.83 |83.16 [83.32 | 2.98 | 3.20 | 3.41 | 3.33
g |76.82 [77.41 |77.23 [77.46 | 1.39 | 1.43 | 1.52 | 1.49 [83.15 |83.01 [83.13 |83.35 | 2.94 | 2.91 | 3.17 | 3.21
f& e |77.76 |77.74 [77.94 |78.00 [ 1.25 | 1.25 | 1.35 | 1.36 |83.25 [83.29 |83.52 [83.38 | 2.72 | 2.82 | 3.07 | 3.11
=8 |77.41 [77.51 [77.99 [78.08 | 1.17 | 1.23 | 1.30 | 1.24 [83.38 [83.47 [83.89 |83.69 | 2.55 | 2.61 | 2.79 | 2.91
FIfy |77.26 |77.38 [77.74 |77.55 [ 1.25 | 1.31 | 1.36 | 1.34 |83.34 [83.28 |83.31 [83.23 | 2.67 | 2.80 | 3.11 | 3.09
REA |78.38 |78.19 [78.78 |78.84 | 1.31 | 1.37 | 1.46 | 1.48 |83.79 [83.71 |84.16 [83.91 | 2.74 | 2.80 | 3.13 | 3.23
K4y |78.41 [78.45 |78.22 [78.68 | 1.35 | 1.42 | 1.40 | 1.47 [83.75 |83.41 [83.85 |83.87 | 2.78 | 2.81 | 3.25 | 3.21
Ef |77.76 |77.72 |78.08 |78.31 | 1.27 [ 1.31 | 1.41 | 1.44 |83.62 |83.33 |83.44 [83.75 [ 2.62 [ 2.78 | 2.92 | 2.98
R R [77.12 |77.44 |77.85 [77.82 | 1.28 [ 1.35 | 1.44 | 1.41 |82.96 |83.03 [83.10 |83.27 [ 2.67 | 2.80 | 3.02 | 3.07
Blisi 77.56 |77.46 (77.28 |77.67 | 1.47 | 1.60 | 1.67 | 1.74 [83.59 |83.88 |83.30 [83.06 | 3.27 | 3.58 | 3.66 | 3.84
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X 1.

MR ORET w7 T L) © MERFGGORER) ¥ — b OB

XNBEMOEEEBOAN [HE L]

EEOAREHOAS [HEaEL]

X 2 (RHBEMEFE—FK)
A T T
LRI ERRGR A0 FE 15 %i) ﬁi? FERERER | AD T H i R | EFAD
7 77

(%) ON) (A) (N) (N) (%) (A) N x Ix Tx
5 0~1 53256 29 53256 0 0~41 2689162 1873 0 100000 | 7963518
5~9 56543 6 56543 0 5~9 2841813 261 5 99661 7464920
10~14 59297 6 59297 0 10~14 3013782 350 10 99614 | 6966743
15~19 57170 19 57170 0 15~19 3096387 941 15 99557 | 6468797
20~24 53284 38 53284 0 20~24 3228469 1962 20 99403 5971330
25~29 67089 45 67089 0 25~29 3642952 2412 25 99118 | 5474998
30~34 77585 60 77585 0 30~34 4180032 3177 30 98795 [ 4980198
35~39 90947 86 90947 0 35~39 4926663 4867 35 98421 4487127
40~44 80663 114 80663 0 40~44 4381848 6629 40 97925 | 3996178
45~49 76008 158 76008 102 45~49 4015388 9566 45 97174 | 3508304
50~54 76376 284 76376 102 50~54 3807362 14638 50 96004 | 3025136
55~59 87172 522 87172 205 55~59 4296539 27134 55 94164 | 2549369
60~641 98927 833 98927 617 60~641 4936772 46155 60 91282 | 2085238
65~69 78932 1124 78795 1255 65~69 3933785 57468 65 86929 1639074
70~174 65484 1425 65368 2136 70~74 3235341 73470 70 80842 | 1218817
75~179 53661 2072 53275 3346 75~179 2593169 102673 75 72127 835000
80~84 37102 2590 36836 4172 80~84 1700191 119801 80 58934 505129
85~ 23337 3432 23171 5579 85~ 1052072 159813 85 41062 253559
% 0~1 50998 32 50998 0 0~1 2565299 1509 0 100000 | 8638891
5~9 53248 2 53248 0 5~9 2708194 219 5 99709 | 8140093
10~14 56334 5 56334 0 10~14 2870493 203 10 99671 7641653
15~19 53954 9 53954 0 15~19 2932213 481 15 99634 | 7143382
20~24 51365 11 51365 0 20~24 3076411 791 20 99554 | 6645388
25~29 62301 16 62301 0 25~29 3511714 1025 25 99431 6147923
30~34 72633 31 72633 0 30~34 4033928 1660 30 99286 | 5651111
35~39 85951 46 85951 0 35~39 4761382 2688 35 99084 | 5155164
40~44 77333 53 77333 0 40~44 4268754 3533 40 98801 4660406
45~49 74348 91 74348 80 45~49 3950745 4966 45 98385 | 4167367
50~54 76109 147 76109 80 50~54 3800955 7376 50 97757 | 3676902
55~59 87858 235 87858 160 55~59 4359516 12192 55 96820 | 3190334
60~64 101741 403 101741 481 60~64 5117803 19941 60 95500 | 2709350
65~69 85861 516 85709 1066 65~69 4296437 25619 65 93592 | 2236330
70~74 75759 726 75622 2037 70~74 3752050 36778 70 90872 1774737
75~179 69931 1200 69432 4219 75~T79 3379056 60415 75 86507 1330308
80~84 56957 1963 56552 7570 80~84 2663083 91456 80 78971 914910
85~ 59664 6364 59241 21500 85~ 2761968 292332 85 66190 549344
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B 2. MERGFGMORET v 7T L) O EREMOFER) ¥ — bOEH (FEx)

G OB R [ (e ] # PHRGIHT BHIE
| TE R T 7 IR 0 72 TR B O T35

) [P 95 % (B T L) O5%ERII | (%) & () 95 % EMAIXT | (%)

L) 0 80.08 79.86 80.30 78.68 78.48 78.89 98.3 1.40 1.37 1.42 1.7
5 75.29 75.08 75.50 73.89 73.70 74. 09 98. 1 1.40 1.37 1.43 1.9

10 70.33 70.12 70. 54 68. 93 68. 74 69.12 98.0 1.40 1.37 1.43 2.0

15 65. 36 65. 16 65.57 63. 96 63.77 64. 15 97.9 1.40 1.37 1.43 2.1

20 60. 47 60. 27 60. 67 59. 07 58. 88 59.25 97.7 1.40 1.38 1.43 2.3

25 55. 66 55. 48 55. 85 54. 26 54,08 54. 43 97.5 1.41 1.38 1.43 2.5

30 50. 84 50. 66 51.02 49. 43 19. 26 49. 60 97.2 1.41 1.39 1.44 2.8

35 46. 03 45. 85 46.21 44.61 44, 45 44. 77 96.9 1.42 1.39 1.44 3.1

40 41.24 41.06 41.41 39.81 39. 65 39.97 96. 5 1.42 1.40 1.45 3.5

45 36. 52 36. 35 36. 68 35.08 34.93 35.23 96. 1 1.43 1.41 1.46 3.9

50 31.88 31.72 32.03 30.43 30. 29 30. 58 95.5 1.44 1.42 1.47 4.5

55 27.43 27.28 27.57 25. 96 25.83 26. 10 94.7 1.46 1.44 1.49 5.3

60 23.17 23.03 23.31 21.67 21.55 21.79 93.5 1. 50 1.47 1.52 6.5

65 19. 09 18. 96 19.22 17. 56 17.45 17.67 92.0 1.53 1. 50 1. 56 8.0

70 15. 30 15.18 15.41 13.74 13.63 13.84 89.8 1. 56 1.53 1.59 10.2

75 11.76 11.65 11.86 10. 19 10. 10 10. 28 86.7 1.57 1.54 1. 60 13.3

80 8.73 8.65 8.82 7.18 7.10 7.25 82.2 1. 56 1.52 1.59 17.8

85 6.38 6.18 6. 57 4.84 4. 69 5.00 75.9 1.54 1.48 1. 59 24. 1

* 0 86. 46 86. 26 86. 66 83.51 83.33 83.69 96. 6 2.95 2.92 2.99 3.4
5 81.73 81.55 81.91 78.77 78.61 78.93 96. 4 2.96 2.93 3.00 3.6

10 76.74 76. 56 76.92 73.78 73.62 73.94 96. 1 2.96 2.93 3.00 3.9

15 71.78 71.60 71.95 68.81 68. 66 68. 97 95.9 2.96 2.93 3. 00 4.1

20 66. 83 66. 66 67.01 63. 87 63.71 64. 02 95.6 2.97 2.93 3. 00 4.4

25 61.90 61.73 62. 07 58.93 58.78 59. 08 95.2 2.97 2.93 3.01 4.8

30 56. 98 56. 81 57. 14 54. 00 53. 86 54. 15 94.8 2.97 2.94 3.01 5.2

35 52. 09 51.93 52. 25 49.11 18. 97 19. 25 94.3 2.98 2.94 3.02 5.7

40 47. 23 47. 07 47.38 44. 24 44. 10 44. 37 93.7 2.99 2.95 3.03 6.3

45 42. 38 42.23 42.53 39. 38 39.25 39.51 92.9 3.00 2.96 3.04 7.1

50 37.63 37. 49 37. 77 34.62 34.50 34. 74 92.0 3.01 2.97 3.05 8.0

55 32.97 32.83 33. 10 29.93 29.82 30. 04 90.8 3.04 3.00 3.07 9.2

60 28.37 28.24 28.49 25.30 25.20 25.40 89.2 3.07 3.03 3.10 10.8

65 23.90 23.79 24.01 20.79 20.70 20.89 87.0 3.11 3.07 3. 14 13.0

70 19. 54 19.44 19. 64 16. 40 16.32 16. 49 83.9 3. 14 3.10 3.18 16. 1

75 15,37 15.28 15. 46 12.22 12. 15 12.29 79.5 3.15 3.12 3.19 20.5

80 11.53 11.46 11.60 8. 40 8.35 8.46 72.9 3.12 3.09 3.16 27. 1

85 8.24 8. 05 8.43 5.25 5.12 5.37 63.7 2.99 2.91 3. 06 36.3
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ABSTRACT

Background: Although disability-free life expectancy has been investigated in Japan, gains from elimination of
diseases and injuries have not been examined.

Methods: We used data from the 2007 Japanese national health statistics to calculate the number of years with and
without activity limitation that could be expected from eliminating 6 selected diseases and injuries.

Results: At birth, the number of expected years of life without and with activity limitation was 70.8 and 8.4,
respectively, in males and 74.2 and 11.8 in females. More than 1.0 expected years without activity limitation were
gained from eliminating malignant neoplasms and cerebrovascular diseases; smaller gains were observed after
eliminating other diseases and injuries. Elimination of cerebrovascular diseases, dementia, and fracture decreased
expected years with activities of daily living (ADL) limitation, and elimination of shoulder lesions/low back pain
decreased expected years with non-ADL limitation.

Conclusions: Elimination of diseases and injuries increased expected years with and without activity limitation
among Japanese, which suggests that improved prevention of those diseases and injuries—including cerebrovascular
diseases and dementia—would result in longer disability-free life expectancy and fewer years of severe disability.

Key words: disability-free life expectancy; healthy life expectancy; life expectancy; activities of daily living; health

statistics

INTRODUCTION

Improvement of disability-free life expectancy requires
evaluation of the impact of diseases and injuries.!
Disability-free life expectancy gained from elimination of
diseascs and injurics was proposed as an indicator of discase
burden and has been investigated in several countries.'™®

In Japan, life expectancy at birth is now the longest in the
world, and gains in years of life due to elimination of causes
of death are reported annually in official statistics.”® Recently,
expected years of life with and without activity limitation have
been studied, but gains from elimination of diseases and
injuries have not yet been examined.’

In the present study, we used 2007 Japanese national health
statistics data to calculate gains in years of life, with and

without activity limitation, that would be expected if selected
diseases and injuries were eliminated.

METHODS

Data

We used data from life tables, the population, and number of
deaths in Japan in 2007.3'%!! Data on activity status and
disease status for persons living at home were obtained from
the 2007 Comprehensive Survey of Living Conditions of the
People on Health and Welfare, which was a self-administered
questionnaire survey distributed to about 760 000 persons in
households randomly selected nationwide.!? Data for patients
admitted to hospitals and clinics were from the Patient
Surveys of 2005 and 2008, which included information on

Address for correspondence. Shuji Hashimoto, PhD, Department of Hygiene, Fujita Health University School of Medicine, 1-98 Kutsukake-cho, Toyoake, Aichi

470-1192, Japan (e-mail: hasimoto@fujita-hu.ac.jp).
Copyright © 2012 by the Japan Epidemiological Association
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more than 3000000 patients who visited hospitals and clinics
randomly selected throughout Japan.'? Data for Japanese who
were admitted to healthcare and welfare facilities for elderly
requiring long-term care (hereafter, “residents of long-term
elder care facilities”) were from the 2007 Survey of
Institutions and Establishments for Long-term Care.'* Data
from the 3 surveys were used with permission from the
Ministry of Internal Affairs and Communications and the
Ministry of Health, Labour and Welfare of Japan.

Activity limitation

The activity status of persons living at home was evaluated
using responses to the questions: “Is your daily life now
affected by health problems?” and “How is it affected?”.!?
The second question was for persons replying “Yes” to the
first question. The responses to the second question were
“activities of daily living (ADL) (rising, dressing/undressing,
eating, bathing, etc),” “going out,” “work, housework, or
schoolwork,” “physical exercise (including sports),” and
“other.” We accordingly classified the responses into 3
levels of activity. A person replying “Yes” to the first
question and “ADL” to the second was classified as having an
ADL limitation. A person replying “Yes” to the first question
but not “ADL” to the second was classified as having a non-
ADL limitation. Respondents with other replies were
classified as having no activity limitation. Inpatients in
hospitals and clinics and residents of long-term elder care
facilities were considered to have an ADL limitation.

LRIy

Disease status
We selected 6 diseases and injuries: malignant neoplasms
(International Classification of Diseases, 10th Revision
[ICD-10] code: CO0—C97), ischemic heart discase (120-125),
cerebrovascular diseases (160-169), dementia (FOO0-F03;
G30), shoulder lesions/low back pain (M54.3-M54.5; M75),
and fracture (S02, S12, S22, S32, S42, S52, S62, S72, S82,
S92, T02, T08, T10, T12, T14.2).!1:13

Disease status for persons living at home was evaluated
using responses to the questions: “Do you now go to a
hospital, clinic, or facility of Japanese traditional massage,
acupuncture, moxibustion, or judo-orthopedics for diseases
or injuries?” and “What are your diseases or injuries?”.!?
The second question was for persons replying “Yes” to the
first question. The responses to the second question were
39 diseases and injuries that were encompassed by the
abovementioned 6 diseases and injuries, “other disease or
injury”, and “unknown.” A person who indicated in the
second question that they had any of the 6 diseases and
injuries was classified as an outpatient with that disease or
injury. For inpatients in hospitals and clinics and residents of
long-term elder care facilities, the primary disease or injury
was used to determine the presence or absence of the 6
diseases and injuries.'>'* Underlying cause of death was used
in the analysis.!!

J Epidemiol 2012;22(3):199-204

Calculation of gains in years with and without
activity limitation expected from elimination of
diseases and injuries
We calculated expected years of life with and without activity
limitation that would be gained from eliminating each of the
above 6 diseases and injuries in Japan in 2007. Gains were
defined as years after elimination minus those years without
disease elimination. The method used to calculate years with
no disease elimination was equivalent to one used in a
previous Japanese report analyzing the period 1995-2004.°
The previously used method for calculating years from
elimination of a specific disease or injury is described below.
A life table that eliminated deaths caused by disease was
constructed using data on number of deaths and life tables
without disease elimination.®!"!> The probability of survival
in age group x with the disease eliminated (p,°) was expressed
using the probability without disease elimination (py), the
number of deaths (D,) from all diseases and injuries, and the
number of deaths from the disease (D,°), as follows:

In(p,©) = (1 — D*/Dy) In(p,)

where In is a natural logarithm function and the age groups are
0to4, 5t 9,..., 80 to 84, and 85 years or older. Using
Chiang?’s life table method,'® the number of survivors () and
the stationary population (L,°), the effect of eliminating a
disease was calculated from the values of p,°.

We calculated 2007 sex- and age-specific prevalences
of ADL limitation and non-ADL limitation after disease
climination. The prevalence of ADL limitation after
eliminating a disease was based on the population after
excluding outpatients with the disease and ADL limitations,
inpatients with the disease in hospitals and clinics, and people
with the disecase who resided in long-term clder care facilities.
The prevalence of non-ADL limitation after eliminating
a disease was calculated from the population excluding
outpatients with the disease and non-ADL limitation. The
prevalence of inpatients in 2007 was estimated from those in
2005 and 2008 using lincar interpolation, and other 2007
prevalences were derived from the abovementioned data.

Using the Sullivan method,!” we divided years of life in age
group x (e,°) expected after eliminating a disease into those
with and without activity limitation, as follows:

e =¥, Ly /LS + (1 — ;)L /1,

where X represents the sum from age group x to the oldest
age group in the age group of y and m,° is the age-specific
prevalence of activity limitation after eliminating the disease.
In addition, we divided the years with activity limitation
expected after eliminating a disease into those due to ADL
limitation and those due to non-ADL limitation.

RESULTS

Tables 1 and 2 show death rates, prevalences, and proportions
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Table 1. Death rate, prevalence, and proportion of selected diseases and injuries by age group in males
Death rate Prevalence (per 1000 population) Proportion of outpatients (%)°
(per 100000 Residents admitted o . Nolimitation of ~Non-ADL ~ ADL
population) to facilies”  "PaUents’  Outpatients activities limitation  limitation
Age 0-64 years
All diseases and injuries 2511 0.1 53 227.5 741 19.0 6.9
Malignant neoplasms 88.4 0.0 0.5 1.8 55.0 36.1 8.9
Ischemic heart disease 18.0 0.0 0.1 5.8 64.9 26.4 8.7
Cerebrovascular diseases 20.3 0.1 0.4 4.3 50.6 232 26.1
Dementia 0.1 0.0 0.0 0.2 326 38.6 28.8
Shoulder lesions/low back pain 0.0 0.0 0.0 26.7 69.9 22.8 7.3
Fracture 3.1 0.0 0.2 3.2 413 345 24.2
Age 65 years or older
All diseases and injuries 4010.6 12.6 33.0 654.8 67.0 19.1 13.8
Malignant neoplasms 1361.9 0.3 4.9 12.6 45.6 31.2 231
Ischemic heart disease 274.8 0.2 0.7 58.7 53.0 29.3 17.7
Cerebrovascular diseases 436.7 5.0 6.1 44.9 41.8 20.9 37.3
Dementia 18.7 2.8 2.0 10.5 18.2 17.4 64.5
Shoulder lesions/low back pain 0.1 0.0 0.0 96.4 52.3 295 18.1
Fracture 12.8 0.2 11 6.4 23.8 35.2 41.0
ADL, activities of daily living.
3Healthcare and welfare facilities for elderly requiring long-term care.
bInpatients in hospitals and clinics.
“QOutpatients in hospitals, clinics, and facilities of Japanese traditional massage, acupuncture, moxibustion, and judo-orthopedics.
Table 2. Death rate, prevalence, and proportion of selected diseases and injuries by age group in females
Death rate Prevalence (per 1000 population) Proportion of outpatients (%)°
(per 100000 " Resigents admitted | b quoatientse  NO mitation of  Non-ADL  ADL
population) to facilities? npatients utpatients activities limitation  limitation
Age 0-64 years
All diseases and injuries 120.6 0.1 4.3 266.9 734 19.6 6.9
Malignant neoplasms 58.7 0.0 0.4 4.2 61.0 29.6 9.3
Ischemic heart disease 4.4 0.0 0.0 2.7 64.8 24.2 11.0
Cerebrovascular diseases 9.2 0.1 0.2 21 47.7 271 25.2
Dementia 0.1 0.0 0.0 0.2 36.0 25.2 38.8
Shoulder lesions/low back pain 0.0 0.0 0.0 44.9 72.0 21.0 7.0
Fracture 1.3 0.0 0.1 24 37.8 34.3 27.9
Age 65 years or older
All diseases and injuries 2907.9 33.8 35.3 635.0 63.2 20.1 16.7
Malignant neoplasms 669.0 0.3 24 7.7 41.7 34.1 24.2
Ischemic heart disease 203.6 0.6 0.5 35.7 46.8 27.7 25.5
Cerebrovascular diseases 3921 8.6 7.2 21.7 34.2 22.3 43.5
Dementia 30.7 10.5 3.4 14.7 18.7 17.4 63.9
Shoulder lesions/low back pain 0.0 0.1 0.1 137.9 50.8 28.3 20.9
Fracture 13.4 1.5 34 13.0 25.0 24.9 50.0

ADL, activities of daily living.
aHealthcare and welfare facilities for elderly requiring long-term care.
bInpatients in hospitals and clinics.

®Outpatients in hospitals, clinics, and facilities of Japanese traditional massage, acupuncture, moxibustion, and judo-orthopedics.

of selected diseases and injuries by age group in males and
females, respectively. Malignant neoplasms, ischemic heart
disease, and cerebrovascular diseases were associated with
high death rates, whereas dementia, shoulder lesions/low back
pain, and fracture were associated with low death rates.
Among those aged 65 years or older, a large proportion of
residents of long-term elder care facilities had cerebrovascular
diseases and dementia and a large proportion of inpatients had
cerebrovascular diseases. Among those aged 0 to 64 years and
those aged 65 years or older, large proportions of outpatients

had shoulder lesions/low back pain. Among outpatients with
either dementia or fracture, the proportion of those with no
limitation of activities was low; a high proportion of
outpatients with dementia had an ADL limitation.

Table 3 shows baseline years and gains in years, at birth,
with and without activity limitation expected after eliminating
the selected diseases and injuries. Life expectancy at birth was
79.2 years in males and 86.0 years in females. There were
large gains in life expectancy from eliminating malignant
neoplasms, ischemic heart disease, and cerebrovascular

J Epidemiol 2012;22(3):199-204
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Table 3. Baseline and gains in years with and without activity limitation, at birth, expected from elimination of selected diseases

and injuries
Expected years at birth
Life expectancy
at birth Without activity With activity With non-ADL With ADL
limitation limitation limitation limitation
Males At baseline 79.19 70.80 8.39 4.60 3.79
Gains from elimination of
malignant neoplasms 4.00 2.78 1.22 0.48 0.75
ischemic heart disease 0.72 0.70 0.02 -0.11 0.13
cerebrovascular diseases 1.04 1.13 -0.09 0.10 -0.19
dementia 0.03 0.17 -0.14 0.02 -0.16
shoulder lesions/low back pain 0.00 0.59 -0.59 -0.51 -0.07
fracture 0.10 0.26 -0.16 -0.07 -0.09
Females At baseline 85.99 74.20 11.79 5.86 5.93
Gains from elimination of
malignant neoplasms 2.98 1.96 1.02 0.28 0.74
ischemic heart disease 0.56 0.42 0.14 -0.05 0.19
cerebrovascular diseases 1.13 1.04 0.09 0.15 -0.06
dementia 0.07 0.37 -0.30 0.06 -0.37
shoulder lesions/low back pain 0.00 0.82 -0.82 -0.79 -0.04
fracture 0.07 0.30 -0.23 -0.04 -0.19

ADL, activities of daily living.

diseases (0.6—4.0 years) and very small gains from eliminating
the other 3 diseases and injuries (0.0-0.1 years).

The number of expected years without and with activity
limitation was 70.8 and 8.4 years in males, respectively, and
74.2 and 11.8 years in females. Elimination of malignant
neoplasms greatly increased expected years without and with
activity limitation (2.0-2.8 and 1.0-1.2 years, respectively).
Elimination of ischemic heart disease increased expected
years without activity limitation (0.4-0.7 years), as did
elimination of cerebrovascular diseases (1.0-1.1 years);
however, there were only very small changes in years
with activity limitation after eliminating these diseases (<0.1
years). Elimination of the other 3 diseases and injuries slightly
increased expected years without activity limitation (0.2-0.8
years) and slightly decreased years with activity limitation
(0.1-0.8 years).

At birth, the expected years with non-ADL limitation and
with ADL limitation were 4.6 and 3.8 years in males,
respectively, and 5.9 and 5.9 years in females. Elimination of
malignant neoplasms and ischemic heart disease increased
expected years with ADL limitation (0.1-0.8 years). In
contrast, elimination of cerebrovascular diseases, dementia,
and fracture led to modest decreases (0.1-0.4 years).
Elimination of shoulder lesions/low back pain very slightly
decreased expected years with ADL limitation (0.0-0.1 years)
and decreased years with non-ADL limitations (0.5-0.8
years).

DISCUSSION

Elimination of malignant neoplasms, ischemic heart disease,
and cerebrovascular diseases greatly increased life expectancy

J Epidemiol 2012;22(3):199-204

at birth, whereas elimination of dementia, shoulder lesions/
low back pain, and fracture resulted in very small gains. These
differences correspond to known disparities between fatal and
nonfatal diseases and injuries.®'> Elimination of nonfatal
diseases and injuries, as well as elimination of fatal diseases,
increased expected years of life without activity limitation.
These findings were consistent with those of previous studies
in several countries and confirmed that, in Japan, the effects of
diseases and injuries on disability-free life expectancy differ
considerably from those on total life expectancy.!™!3

The results observed in the present study were due to the
prevalence of activity limitation from diseases and injuries as
well as death rates.2 As shown in Tables 1 and 2, individuals
with cerebrovascular disecases or dementia had a high
prevalence of low ADL.>*! Therefore, elimination of these
discases decreased expected years with ADL limitation and
increased years without activity limitation. Thus, improving
prevention of these diseases would be likely to increase
disability-free life expectancy and decrease expected years
with severe disability. Although elimination of these diseases
is unrealistic, these findings illustrate the current burden of
selected diseases/injuries on disability-free life expectancy
in Japan and provide considerable information for health
planning against diseases and injuries.'*¢20

There were some limitations in the present study.
We selected the abovementioned 6 diseases and injuries
because malignant neoplasms, ischemic heart disease, and
cerebrovascular diseases are the leading causes of death in
Japan,!! because dementia, fracture, and cerebrovascular
diseases are the primary reasons for residence in long-term
elder care facilities,'* and because shoulder lesions/low back
pain are the most frequently encountered medical conditions
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among outpatients in hospitals, clinics, and facilities
of Japanese traditional massage, acupuncture, moxibustion,
and judo-orthopedics.!> Treatment in acupuncturc and
moxibustion facilities, as well as in hospitals and clinics, is
covered by the Japanese national health insurance system.?!
Studies focusing on gains in disability-free life expectancy
from eliminating other diseases and injuries would provide
very useful additional information.

Underlying cause of death was used in the present analysis.
If deaths indirectly caused by a disease were not considered,
the overall effect of the disease on life expectancy would
be underestimated.'>*? Underestimation of some diseases,
including hypertension and diabetes mellitus, would be large,
while underestimation of malignant neoplasms, ischemic heart
disease, and cerebrovascular diseases (which were selected
in the present study) would be relatively small.>* The problem
of using underlying cause of death is a common one—even
in official statistics—in studies of life expectancy after
eliminating causes of deaths. 246815

In the present study, we analyzed the primary discase or
injury of inpatients in hospitals and clinics and residents of
long-term elder care facilities. This, too, might result in an
underestimation of the overall effect of diseases and injuries
on expected years with and without activity limitation.
Inpatient data were obtained from the Patient Survey, and
data on residents of long-term elder care facilities were
obtained from the Survey of Institutions and Establishments
for Long-term Care. These surveys include only the primary
discase or injury of the inpatient/resident.!>!* However,
underestimation is unlikely for outpatients because data on
the presence or absence of all diseases and injuries were
analyzed.'?

In many persons, activity limitations are associated with 2
or more diseases or injuries. For example, if a patient with
cerebrovascular disease sustains a fracture and subsequent
ADL limitation, cerebrovascular disease might be selected as
the primary reason for the ADL limitation. If such a selection
occurred relatively frequently and only data on primary
disease or injury were used, the effect of fracture on expected
years with ADL limitation would be underestimated. Another
possibility is that shoulder lesions/low back pain are more
frequent in patients whose activity had been limited by other
diseases or injuries. By not excluding the effect of such
diseases or injuries, gains in years without activity limitation
expected from eliminating shoulder lesions/low back pain
would be overestimated.

Data on the disease status of outpatients were obtained from
national health statistics, on the basis of responses from
patients or their family members, and were not classified by
ICD-10 code.'? The codes used for the response “shoulder
lesions/low back pain” were M54.3-M54.5 and M75 in the
present study, after referring to the classification of the Patient
Survey. The responses to the survey and the codes we used
might have been inaccurate. The effect of such errors on our

results is unknown. Data for inpatients in hospitals and clinics
and residents in long-term elder care facilities were based on
the diagnoses of health care professionals, were classified by
ICD-10 code, and are assumed to be highly accurate.'>'4

The prevalence of activity limitation after eliminating a
disease was calculated from the population excluding out-
patients with the disease and activity limitation, inpatients
with the disease in hospitals and clinics, and residents of long-
term elder care facilities who had the disease. Persons with a
condition of interest who were not receiving medical care
were not considered in our study because most would not
have been substantially affected by the condition. By not
considering those persons, the effect of medical conditions of
interest on expected years with activity limitation in the whole
population would be slightly underestimated.

Gains in life expectancy at birth in Japan in 2007 after
elimination of some diseases and injuries were reported
in national official statistics.® Those values, which were
estimated using complicated approaches, were very similar to
our estimates: 4.04 years for males and 3.01 years for females
from elimination of malignant neoplasms, and 1.06 years
for males and 1.15 years for females from elimination
of cerebrovascular diseases (the values in Table 3 were 4.00,
2.98, 1.04, and 1.13 years, respectively).

The method we used to calculate years of life with and
without activity limitation expected from elimination of
diseases and injuries was proposed in 1983 and applied in
several studies.>*® As mentioned above, in this method, the
use of life tables and prevalences of disability after eliminating
diseases and injuries requires application of the Sullivan
method. Although it is assumed that the age-specific preva-
lence of disability in a stationary population is equivalent to
that observed in the real population, the Sullivan method is a
common tool for estimating disability-free life expectancy
based on cross-sectional data on disability.!” It would be
helpful to use longitudinal data to estimate years gained from
eliminating diseases and injuries.">>

In conclusion, we estimated gains in years with and
without activity limitation expected from elimination of
selected diseases and injuries in Japan. Our results indicate
that improving prevention of some of these diseases and
injuries, including cerebrovascular diseases and dementia,
might increase disability-free life expectancy and decrease
expected years with severe disability.
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ABSTRACT

Background: Using a previously developed method for calculating expected years of life with care needs based on
data from the Japanese long-term care insurance system, we examined recent trends in expected years of life with
care needs by age group and prefecture.

Methods: Information on care needs was available from the long-term care insurance system of Japan. Expected
years of life with care needs by age group and prefecture in 2005-2009 were calculated.

Results: Expected years of life with care needs at age 65 increased from 1.43 years in 2005 to 1.62 years in 2009
for men, and from 2.99 to 3.44 years for women. As a proportion of total life expectancy, these values show an
increase from 7.9% to 8.6% in men and from 12.9% to 14.4% in women. Expected years with care needs did not
increase in the age groups of 65 to 69 and 70 to 74 years but markedly increased in the age group of 85 years or older.
Expected years with care needs increased in every prefecture during the period studied. The difference in 2005
between the 25th and 75th percentiles in prefectural distributions was 0.16 years for men and 0.35 years for women.
The difference remained nearly constant between 2005 and 2009.

Conclusions: Expected number of years of life with care needs increased among Japanese from 2005 to 2009, and
there was a wide range in distribution among prefectures. Further studies on coverage of care needs under the long-

term insurance program are necessary.

Key words: disability-free life expectancy; life expectancy; care needs; health statistics

INTRODUCTION

Life expectancy is a major indicator of population health.!
Among the aged population, life expectancy with disability or
care needs is important,>* as it provides information that is
valuable in formulating health policies for elderly adults.
Expected years with disability has been evaluated in several
countries.>®

A system of long-term care insurance was recently
implemented in Japan,” and a method for calculating
expected years of life with and without care needs was
developed based on data from this system.!%!! Expected years
of life without care needs was calculated and prefectural
distributions were reported in previous studies.!""!> However,

individuals with care needs were not sufficiently analyzed and
recent trends in this population have not been examined.!! The
recent gain in expected years of total life among adults aged
75 years or older in Japan was greater than that among those
aged 65 to 74 years.!> The proportion of elderly persons
with care needs increases with age.'* Thus, it is necessary to
analyze recent trends in expected years with care needs by age
group.

In the present study, we calculated expected number
of years of life with care needs among elderly adults in
Japan using a previously developed method based on
data from the long-term care insurance system. In addition,
we examined trends by age group and prefecture in
2005-2009.
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METHODS

Long-term care insurance in Japan

The Japanese government implemented mandatory social
long-term care insurance on 1 April 2000.>!'3 Every adult aged
65 years or older in Japan is eligible. Level of care need is
based on the individual’s physical and mental status, as
evaluated by the insurance system. The level determines the
extent of service coverage.

Data

We used Japanese population, mortality, and life table data
from 2005-2009.'%1%17 Excepting life tables, data were
available from all 47 prefectures. Data on care needs were
obtained from the Report on Long-Term Care Insurance
Services and the Survey of Long-Term Care Benefit
Expenditures at the end of each September from 2005 to
2009.'%41718 The former report is based on administrative
records of the long-term care insurance system and includes
the actual number of persons for cach carc need level, as
certified by the insurance system, in the age groups of 65 to 74
and 75 years or older in all prefectures. However, it does
not include separate values for men and women. The latter
survey is based on long-term care benefit statements and
includes the approximate number of persons for care need
level in S5-year age bands among men and women of all
prefectures. Values were estimated using the totals of
the actual numbers multiplied by the proportions of the
approximate numbers.

Calculation of expected years with care needs
We calculated expected number of years with care needs
by using the previously developed method, based on the
abovementioned data, as follows.>!" Care needs for persons
aged 65 or older were evaluated using the care need levels
certified by the long-term care insurance system of Japan.'®
A level 2 or greater care need was classified in the present
study as “having care nceds”; all other care-need levels were
classified as “no care needs” in our analysis. Sex- and age-
specific prevalences of persons with care needs were then
calculated for each prefecture in 2005-2009. The age groups
were 65 to 69, 70 to 74, 75 to 79, 80 to 84, and 85 ycars or
older.

Using the Sullivan method,'® we calculated expected
number of years with care needs at age x years during the
interval between age y and age z as follows:

ETC,‘L,‘/lx

where X represents the sum between y and z years in
age group i, m; is the age-specific prevalence of care needs,
L; is the stationary population, and I, is the number of
survivors in the life table. The underlying assumption in
this calculation is that age-specific prevalence of care needs
in the stationary population is equivalent to that observed

(years)
Men Women
3 @ Expected years
with care needs
2
1
0
2005 2006 2007 2008 2009 2005 2006 2007 2008 2009
Year Year
Figure 1. Expected number of years with care needs at

age 65 among Japanese men and women in
2005-2009

in the real population.’ Data from Japanese nationwide
life tables were available. Life tables for prefectures were
constructed using Chiang’s method, based on prefectural
death rates.?”

RESULTS

Figure 1 shows expected years of life with care needs at
age 65 years for men and women in 2005-2009. Expected
years of life with care needs at age 65 for men was 1.43
in 2005, and monotonically increased to 1.63 in 2009. The
values for women monotonically increased from 2.99 to 3.44
during the same period.

Table 1 shows total life expectancy and expected years
of life with care needs at age 65 in men and women in 2005
and 2009, by age group. The proportion of expected years
with care needs to total life expectancy at age 65 for men
was 7.9% in 2005 and 8.6% in 2009. The corresponding
proportions for women were 12.9% and 14.4%.

Among men, expected number of years with care needs in
2005 increased from 0.09 years for the age group of 65 to 69
years to 0.64 years for the age group of 85 years or older. The
numbers for women in 2005 and for men and women in 2009
also increased with advancing age. The difference between
2005 and 2009 was less than 0.01 years for the age groups
of 65 to 69 and 70 to 74 years, less than 0.05 years for the
age groups of 75 to 79 and 80 to 84 years, and 0.13 years for
men and 0.38 years for women for the age group of 85 years
or older.

Expected years with care needs at age 65 years in 2005 and
2009, by prefecture, are shown in Figures 2 and 3 for men and
women, respectively. The expected years with care needs for

J Epidemiol 2012;22(3):238-243
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Table 1. Total life expectancy and expected years of life with care needs at age 65 by age group among Japanese men and

women in 2005 and 2009

2005 2009
Sex Age group Life Expected years with Life Expected years with
(vears) expectancy care needs expectancy care needs
(years) (years) (years) (years)
Men 65-69 4.82 0.09 (1.8) 4.83 0.09 (1.8)
70-74 435 0.16 (3.7) 441 0.16 (3.7)
75-79 3.65 0.24 (6.5) 378 0.26 (6.8)
80-84 2.71 0.30 (11.3) 2.89 0.35 (12.1)
85+ 2.58 0.64 (24.8) 2.96 0.77 (25.9)
Total 18.11 1.43 (7.9) 18.88 1.62 (8.6)
Women 65-69 4.92 0.07 (1.3) 4.93 0.07 (1.3)
70-74 471 0.14 (3.0) 475 0.14 (3.0)
75-79 436 0.28 (6.5) 4.44 0.31 (6.9)
80-84 3.78 0.54 (14.4) 3.91 0.59 (15.0)
85+ 5.38 1.96 (36.4) 5.95 234 (39.4)
Total 23.16 2.99 (12.9) 23.97 3.44 (14.4)

Number of expected years with care needs as a proportion of life expectancy is shown as a percentage in parentheses.

Expected years with care needs in 2009 (years)

1 . . . . L . . . : 1 .
1 1.5 2
Expected years with care needs in 2005 (years)

Figure 2. Expected number of years with care needs at

age 65 among men for all Japanese prefectures
in 2005 and 2009

men and women increased in every prefecture from 2005 to
2009. Number of expected years with care needs in 2009
between 47 prefectures ranged from 1.38 to 1.96 among men
and from 2.92 to 4.06 among women.

Table 2 shows prefectural distributions of total life
expectancy and expected years with care needs at age 65
years among men and women in 2005 and 2009. The 25th and
75th percentiles of expected years with care needs at age 65
years were 1.36 and 1.52 years, respectively, for men in 2005.
The difference between these percentiles was 0.16 years for
men and 0.35 years for women in 2005, and 0.16 years for
men and 0.32 years for women in 2009.

J Epidemiol 2012;22(3):238-243
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Figure 3. Expected number of years with care needs at
age 65 among women for all Japanese
prefectures in 2005 and 2009

DISCUSSION

Expected years of life with care needs at age 65 years
increased in 2005-2009, as did the proportion of those years
to total life expectancy. These results indicate that the duration
of senior life with disabilities increased in the Japanese
population. An increase in the number of expected years
of life with a light or moderate disability to total life (ie,
including younger lives) was reported for 1995-2004 in the
Japanese population.® Prolongation of expected years with
disability has been reported in some countries, while a
decrease has been noted in others.’
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Table 2. Prefectural distributions of total life expectancy and expected years of life with care needs at age 65 for Japanese men

and women in 2005 and 2009

Prefectural distribution in 2005

Prefectural distribution in 2009

Sex Percentiles Percentiles
Difference® Difference®
25th 75th 25th 75th
Men Life expectancy (years) 17.95 18.30 0.35 18.58 19.03 0.45
Expected years with care needs (years) 1.36 1.52 0.16 1.55 1.71 0.16
Women Life expectancy (years) 22.92 23.60 0.68 23.64 24.20 0.56
Expected years with care needs (years) 2.78 3.14 0.35 3.23 3.55 0.32

aDifference between 25th and 75th percentiles.

We observed temporal trends in expected years with care
needs at age 65 by age group. Those years did not increase in
2005-2009 in the age groups of 65 to 69 and 70 to 74 years;
however, they markedly increased in the age group of 85 years
or older. Recently, life expectancy in the age groups of 65 to
69 and 70 to 74 years is very high in Japan.'> Because recent
gains in expected years of total life were very small (Table 1),
however, the absence of an increase in those with care needs
in these age groups would not be surprising. Nevertheless,
there were some gains in expected years of total life in the age
group of 85 years or older. The gains in expected years
of relatively older life (eg, age >90 years) would lead to an
increase in those with care needs in the age group of 85 years
or older.

Expected years of life with care needs at age 65 years
increased in 2005-2009 in every prefecture. The differences
between the 25th and 75th percentiles in prefectural
distributions was 0.16 years for men and 0.35 years for
women in 2005. Those differences remained virtually constant
between 2005 and 2009. Disparities in expected years with
care needs or disability by geographic area have been reported
in several reports. 311122122

There are many factors related to mortality and care needs
in elderly people. Correspondingly, many factors influence
temporal trends and prefectural differences in expected years
with care needs observed in the present study. There have
been influential studies of these factors that used correlation
analysis of prefectural data in Japan. One report found that,
among 181 factors related to demographic, socioeconomic
status, health status and behavior, medical environment,
social relationships, climate, and other areas, 3 factors were
associated with long disability-free life expectancy: good
self-reported health status, a high proportion of older workers,
and the presence of a large number of public health nurses.?®
Another report observed that expected years with disability
at age 65 years was negatively correlated with the rate of
elderly adults living with a son or daughter (among men),
the residential capacity of institutes for the elderly (among
women), and the availability of care services (among men and
women).>* A third study reported that disability-adjusted
life expectancy at age 65 years was correlated with the

overall unemployment rate.?® Other, similar ecological studies
found that disability-free life expectancy was associated
with illiteracy rate and the proportion of smokers (in Spain),
with social class (in England), and with economic status
(in China).?>?6?7 Prospective studies of persons aged
65 years or older indicated that active life expectancy
was associated with level of education, smoking status, and
physical activity.?®? These findings confirmed that several
factors, including socioeconomic status, are related to
temporal trends and prefectural differences in expected years
with care needs, as observed in the present study. Further
studies of determinants are warranted.

There were some limitations and problems in the present
study. We used Japanese long-term care insurance data, which
have been used to estimate disability-free life expectancy in
several studies.!® 2% Qur findings could be affected by
changes in the long-term care insurance system. Increased
insurance coverage of care needs would lead to incorrect
higher estimates of expected years with care needs. However, it
was reported that applications for insurance rapidly improved
during the first 3 years after introduction of the system and that
coverage of care needs in a ward in Sendai City in 2002 was
nearly complete.®' The coverage of care needs in 2005 should
therefore be sufficiently high and stable to accurately estimate
expected years with care needs of elderly adults in Japan.!!
The insurance system underwent a major change when new
preventive benefits were introduced in 2006.'> The goal of
these benefits is to prevent seniors from becoming dependent.
However, the target includes only seniors with lesser needs, not
those with a care need level of 2 or more, ie, those who were
classified as having care needs in our study. Information on
coverage of care needs under the insurance system would
not be sufficient for appropriate evaluation of temporal trends
in expected years with care needs.

We used actual numbers of persons with care needs from
the Report on Long-Term Care Insurance Services and sex-
and age-specific proportions of approximate numbers of
persons with care needs from the Survey of Long-term Care
Benefit Expenditures.'*'® When using only those approximate
numbers, as in another study, expected years with care needs
at age 65 slightly changed!!: 1.44 years for men and 3.03
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years for women in 2005, and 1.65 years for men and 3.49
years for women in 2009 (the respective values in Table 1
were 1.43, 2.99, 1.62, and 3.44 years).

As required by the previously developed method used in the
present study, we classified care need levels of 2 or higher as
having care needs, and other levels as having no care needs.!!
A previous report indicated that many public health workers
had accepted this classification for calculating expected years
of life with and without care needs.?? In addition, we used
the Sullivan method for calculating expected years with care
needs. Although it is assumed that age-specific prevalence
of care needs in the stationary population is equivalent to that
in the real population, this method is a common tool for
estimating disability-free life expectancy based on cross-
sectional data on disability.!? Life-table data for all of Japan
were available.!® Life tables in prefectures were constructed
using Chiang’s method, based on prefectural death rates.
Chiang’s method is a standard technique for constructing an
abridged life table.'!?* We observed expected years with care
needs in 2005-2009. When evaluating such trends, a longer
observation period might be more useful. We hope that future
reports of official statistics will include such information on
expected years with care needs.

In conclusion, expected years of life with care needs
increased among Japanese from 2005 to 2009, although there
was a wide range in prefectural distributions. Further studies
on coverage of care needs under the long-term insurance
program are necessary to confirm these findings.
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