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0% HARAHE

1 17
®1 AWy A 7(E
¥k e %5
R (&K R d
% 161.1 cm LAI'F
4 146.6 cm LAF
BMI_204K i 20 kg/m2 P ST
. > 20 kg/m? DA E
BMI_20L) [-254 % ke/m? K ith
. : 25 kg/m? L) I
BMI_25L) E30K# 30 kg/mz Et
BMI_30LL F 30 kg/m? Ak
e P&l JE PR a
H 85cm Lk
7 90 cm LA
ME7IVT IV AKE E7 VT IV b
3.8 g/dL LA'F
AR IERB A PR IMLEREL c
5 435 (10%/uL) LIF
4 386 (10%/uL) LAF
MBS _ =l Z2JERERE 126 mg/dL LAk a
HbAlc 6.5% L\ OR &/
G e fiE PR (TG) a

300 mg/dL LAk

HDL_{K&f&

HDL-C 34 mg/dL LL'F

LDL_/& il

LDL-C 140 mg/dL LA E

Non_HDL_E{#

Non-HDL-C 170 mg/dL Ak

a

I _ e IAEAIMAE 140 mmHg PL E a
PEEEMIME 90 mmHg DAL OR 44k

AST_@E i AST (GOT) 51 U/L B4 a

ALT_gifE ALT (GPT) 51 U/L UL | a

y-GTP_= i

»-GTP 101 U/L L) I

PRI _=iE JRE 8 mg/dL Ll | b
PRYE_+ DL E PREE + DLk b
W7 v7F=v_ MEI7V7F=v b
e il % 1.1 mg/dL Mk
% 0.8 mg/dL A L
eGFR_{& A eGFR 45 mL/%/1.73 m? LA a
REH_+HE REH +HE b
A FZ7 Uy P _KE NTFZU b c
5 40.7% LT
7 35.1% LT
ISR (KA IIREES a

5 12 g/dL LIF
%7 11 g/dL LUF

a PR OZ LRI E & LI RRE
b AARAR F v 7 2 OHIEX 520214 BRI & 21238

¢ HARRKRARERHS

T H O AR EERTPH 150 % 2103 E

d 20194F [ R R - SRFEFM A D80 LL LDy & K& JEIC
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N BMEH (EE) N BMER (EE)
75~795% 24,909 12,433(49.9%) 28,742 13,989(48.7%)
80~847% 8,195(32.9%) 9,509(33.1%)
85~897% 3,435(13.8%) 4,077(14.2%)
907K~ 846(3.4%) 1,167(4.1%)
BMI_20 1 24,868 2,900(11.79%) 28,657 5,604(19.6%)
BMI_20LA_F 255K 14,996 (60.3%) 15,912(55.5%)
BMI_25L 3047 6,443(25.9%) 6,214(21.7%)
BMI 3014 529(2.1%) 927(3.2%)
HE_&HE 24,869 11,676 (47.0%) 28,668 11,121(38.8%)
e P i 10,747 5,700(53.0%) 12,878 2,977(23.1%)
mE7IVT I v _KfE 3,621 301(8.3%) 4,539 303(6.7%)
AR EREL_AEAE 11,361 4,687(41.3%) 13,101 2,495(19.0%)
MBS fiE 24,384 3,779(15.5%) 28,058 2,716(9.7%)
FR e il 24,873 362(1.5%) 28,686 235(0.8%)
HDL_{&{i 24,873 672(2.7%) 28,687 186(0.6%)
LDL_& 24,870 3,368(13.5%) 28,685 5,491(19.1%)
Non_HDL_Z 809 100(12.4%) 547 90(16.5%)
=i 24,874 9,258(37.2%) 28,677 11,274(39.3%)
AST_iE{E 24,876 508(2.0%) 28,686 394(1.4%)
ALT_EE 24,876 521(2.1%) 28,686 318(1.1%)
y-GTP_E il 24,874 855(3.4%) 28,687 277(1.0%)
PRI S i 4,938 152(3.1%) 5,830 55(0.9%)
REE + 1) | 24,744 1,838(7.4%) 28,487 866(3.0%)
M7 V7= EfE 16,726 3,236(19.3%) 19,335 4,603(23.8%)
eGFR_{KAH 17,172 1,988(11.6%) 19,842 1,991(10.0%)
REH +LE 24,744 2,571(10.4%) 28,489 1,827(6.4%)
AT 7Yy b EfHE 11,356 3,340(29.4%) 13,099 1,254(9.6%)
JiiIREEN (-] 11,359 936(8.2%) 13,101 825(6.3%)
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20 F70% BAARA#E F15 20234F 1 A15H
=3 AHFE-BHUE (1F)
H oA i e ? “
W= e LA R LRI AR E R
BMI_20K i 1 0.973(0.966-0.979) 0.956(0.947-0.964) 0.991(0.988-0.993) 0.974(0.969-0.978)
BMI_20L) 254 1 0.989(0.987-0.991) 0.979(0.977-0.982)  0.996(0.995-0.997) 0.984(0.982-0.986)
BMI_25L) 304 1 0.993(0.990-0.995) 0.983(0.980-0.986) 0.996(0.993—0.997) 0.984(0.981-0.987)
BMI_30LA 1 0.992(0.973-0.998) 0.981(0.961-0.991) 0.993(0.984-0.997) 0.978(0.965-0.986)
S _KE 0 0.990(0.987-0.991) 0.982(0.979-0.984) 0.996(0.995-0.997) 0.988(0.986-0.990)
1 0.987(0.984-0.989) 0.973(0.970-0.976) 0.992(0.990-0.994) 0.972(0.968-0.975)
NEPE_ 0 0.983(0.978-0.987) 0.974(0.969-0.979)  0.995(0.993-0.996) 0.982(0.978-0.984)
1 0.993(0.990-0.995) 0.983(0.979-0.986)  0.996(0.993—0.998) 0.984(0.978-0.988)
ME7IVT I v A& 0 0.989(0.983-0.992) 0.980(0.973-0.984) 0.996(0.993—0.998) 0.986(0.981—0.990)
1 0.948(0.911-0.970) 0.920(0.880-0.947) 0.958(0.921-0.978) 0.928(0.887-0.954)
AR IMEREL_AKAE 0 0.993(0.990-0.995) 0.986(0.982-0.989)  0.996(0.994-0.997) 0.988(0.985-0.990)
1 0.983(0.979-0.987) 0.968(0.962-0.973) 0.987(0.981—0.991) 0.965(0.957-0.972)
ks S A 0 0.988(0.987-0.990) 0.978(0.976-0.981)  0.995(0.994—0.996) 0.985(0.981-0.984)
1 0.987(0.982-0.990) 0.973(0.967-0.978)  0.993(0.988—0.996) 0.977(0.969-0.982)
b HE RS i 0 0.988(0.986-0.990) 0.977(0.975-0.979)  0.995(0.994-0.996) 0.982(0.980-0.983)
1 0.995(0.968-0.999) 0.995(0.968-0.999) 1.0002 0.969(0.935-0.985)
HDL_ffE 0 0.988(0.987-0.990) 0.978(0.976-0.980)  0.995(0.994-0.996) 0.982(0.980-0.983)
1 0.986(0.974-0.993) 0.971(0.954-0.982) 0.987(0.950—0.997) 0.959(0.916-0.980)
LDL_EfH 0 0.988(0.986-0.989) 0.977(0.975-0.979)  0.995(0.993-0.996) 0.981(0.979-0.983)
1 0.990(0.984-0.993) 0.981(0.975-0.986) 0.995(0.993-0.997) 0.985(0.980-0.988)
non_HDL_ &l 0 0.993(0.983-0.998) 0.979(0.962-0.988) 0.994(0.973-0.998) 0.981(0.960-0.991)
1 1.0002 0.984(0.894-0.998) 0.979(0.861-0.997) 0.967(0.867—0.992)
I _ & A 0 0.987(0.985-0.989) 0.976(0.974-0.979) 0.994(0.993-0.995) 0.981(0.979-0.983)
1 0.991(0.989-0.993) 0.980(0.977-0.983)  0.996(0.994—0.997) 0.982(0.979-0.985)
AST & 0 0.988(0.987-0.990) 0.978(0.976-0.980) 0.995(0.994-0.996) 0.982(0.980-0.983)
1 0.981(0.959-0.991) 0.967(0.944-0.981) 0.984(0.962—0.994) 0.975(0.951-0.987)
ALT /i 0 0.988(0.987-0.990) 0.978(0.976-0.980)  0.995(0.994-0.996) 0.982(0.980-0.983)
1 0.984(0.965-0.993) 0.974(0.954-0.985) 0.993(0.974—0.998) 0.983(0.960-0.993)
y-GTP_EfH 0 0.989(0.987-0.990) 0.978(0.976-0.980) 0.995(0.994-0.996) 0.982(0.980-0.984)
1 0.973(0.957-0.983) 0.961(0.943-0.973) 0.982(0.957-0.992) 0.960(0.924-0.979)
PRI e 0 0.987(0.983-0.990) 0.976(0.971-0.980) 0.994(0.992-0.996) 0.983(0.979-0.986)
1 0.965(0.918-0.985) 0.966(0.921-0.986) 1.0002 0.962(0.857—0.990)
RAE L) 0 0.989(0.987-0.990) 0.979(0.977-0.981)  0.995(0.994—0.996) 0.985(0.981-0.984)
1 0.983(0.974-0.988) 0.965(0.954-0.974) 0.993(0.982-0.997) 0.966(0.950-0.977)
mE7 V7= &fa 0 0.991(0.989-0.992) 0.983(0.980-0.985) 0.996(0.995-0.997) 0.986(0.984-0.988)
1 0.983(0.977-0.987) 0.964(0.956-0.970) 0.992(0.989-0.995) 0.976(0.971-0.980)
eGFR_{EAE 0 0.991(0.989-0.992) 0.982(0.979-0.984) 0.995(0.994-0.996) 0.986(0.984-0.987)
1 0.979(0.971-0.985) 0.956(0.945-0.965) 0.989(0.982—0.993) 0.963(0.952-0.971)
REE +LHE 0 0.991(0.989-0.992) 0.981(0.979-0.983)  0.996(0.995-0.997) 0.984(0.983-0.986)
1 0.968(0.960-0.975) 0.949(0.939-0.958) 0.983(0.976-0.989) 0.953(0.941-0.962)
A7 Uy b _KfE 0 0.993(0.991-0.995) 0.985(0.982-0.988)  0.995(0.993-0.996) 0.987(0.984-0.989)
1 0.979(0.972-0.983) 0.962(0.954-0.968) 0.984(0.975-0.990) 0.951(0.937-0.962)
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Health check-up results, death, and occurrence of the need for nursing care among

Japanese older adults: Analysis using the Kokuho Database system

Atsuhiro KURITA* and Yosikazu NAKAMURAZ*

Key words : KDB (Kokuho database), late-stage older adults, integrated implementation, health check-up,

serum albumin, hemoglobin

Objectives The study aimed to clarify the association among health check-up results, death, and occurrence
of the need for nursing care among Japanese older adults.

Methods The participants were 24,909 males and 28,742 females. A medical system for late-stage older
adults in the Tochigi Prefecture (Japan) insured, not qualified for long-term care insurance certifi-
cation, and participated in health check-ups from April 2020 to March 2021. We recorded the occur-
rence of death and loss of independence from the date of health check-ups through the end of August
2021. Furthermore, we divided the participants into two groups based on the judgment value of
medical consultation recommendations for the specified medical check-ups. In addition, we calculat-
ed 1-year survival and independence rates using the Kaplan—Meier method and estimated hazard
ratios (HRs) of death and loss of independence using the Cox’s proportional hazard model.

Results During the follow-up, 424 cases of deaths (281 males and 143 females) and 1,011 cases of loss of
independence (529 males and 482 females) were identified. In addition, 1-year survival and in-
dependence rates for low serum albumin were 0.920-0.958, with the lowest in both the sexes. The
Cox’s proportional hazards model after adjusting for age, body mass index , and responses to the
late-stage older adult questionnaire revealed that HRs of death (3.05 [2.00~4.64]) and loss of in-
dependence (2.58 [1.87-3.56]) for low hemoglobin were the highest in males, and those of death
(5.87 [2.45-14.07]) and loss of independence (3.00 [1.70-5.29]) for low serum albumin were
particularly high in females. In a previous study analyzing the loss of independence among older
adults who participated in health check-ups, HRs of death for low serum albumin and hemoglobin
were 2.7 [1.2-6.0] and 1.8 [1.1-2.9], respectively, and the current study results showed a higher
tendency than that in the previous study. In addition, previous studies showed an association be-
tween low serum albumin and stroke and low hemoglobin and death. However, in the current
study, HRs for low serum albumin and hemoglobin could be particularly high because the Tochigi
Prefecture has a high age-adjusted mortality rate for cerebrovascular and cardiac diseases, in addi-
tion to low nutrition among individuals with risk factors for these diseases.

Conclusion This study found that low nutrition among older adults in the Tochigi Prefecture was highly as-
sociated with the occurrence of death and the need for nursing care. In addition, the trends in mor-

tality and the risk of loss of independence among older adults differed by region.

* Public Health Service Division, Tochigi Federation of National Health Insurance Organiza-
tions
2* Department of Public Health, Jichi Medical University



