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Abstract This study aimed to examine characteristics of physical functions, physical activ-
ity, and cognitive functions among community-dwelling older people who stopped driving
automobiles. Participants were 589 community-dwelling older people (age: 65-89, 71.4 + 5.1
years; 403 men, 186 women). The participants underwent nine physical assessments—hand grip
strength, knee extension strength, timed up-and-go test, chair stand, one leg standing with open
eyes, functional reach, vertical jump, preferred gait speed, maximal gait speed—and were evalu-
ated for physical activity; and five cognitive assessments—the Mini-Mental State Examination
(MMSE), Logical Memory I and II (WMS-R LM-I, LM-II) subtests of the Wechsler Memory
Scale-Revised; and Trail Making Test A and B (TMT-A, TMT-B). They were divided into cur-
rent driver (379 men, 169 women) and driving cessation (24 men, 17 women) groups. Among
men, the driving cessation group had poorer vertical jump, TMT-A, and TMT-B results, while
women had poorer hand grip strength, one leg standing with open eyes, WMS-R LM-II, and
LM-II results, and longer inactivity time, compared with the current driver group and adjusted
for covariates (P < 0.05 for all). The findings suggest driving cessation among community-
dwelling older people is significantly associated with poorer physical functions, physical activ-
ity, and cognitive functions compared with those in current drivers.
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7,963 living among Nakagawa Study participants (age: 65-99
years)

1,778 excluded
-publicly certified as under long-term

care

|

6,185 sent letter

-hospitalized
-deceased
*moved away

484 excluded '

+149 excluded via self-report and

1,073 participated

covariate data unavailability
276 not experienced drivers

(21 men, 255 women)

59 not driving with a driver’s license
(35 men, 24 women)

589 with data availability in
this study (age: 65-89 years)

403 men, 186 women

Current driver; n=548 (93%)
379 men, 169 women

Driving cessation; n=41 (7%)
24 men, 17 women

Fig. 1 Study participant recruitment flow chart



184 wE, ok, IHH, KHEH, B, R, ok, fEE, Hh

Tr0aFI)—F UNMICTHBEAYEOESET
ZhLEB el ok NaMBESEEFLRERD,
i % e KB TR\ A, F O EhEREEZ FHI L
7o, 2MEM L, RAMEEERE L.

FEEHKY IHICERIES (2 v~ 7-MD, TKK5406
Prpies TSI 2B A1), WP YT
Tevifik b o7z, MEZEM L CBEE L, o E)iikEE
ZEHL 72 FHANZ 2 AT Wi K2 3R L 72,
SHITRE  WEATEE, RASTHEEO 2 A HE
L7z, Bkl (it &2-3m) &, 17 (10 m) %@
WORITHE R R RKOBITHE TR L) IBRL.
HEDER &AL 6 mXBOFZERMZFHIL, &
FRIIm/ B CHEE L7

BREEHE FAREEEOFMGICIE, 3 #inEEET (ac-
timarker, EW4800, Panasonic 1) % 7z, xF5#13210
H, DEREERE 2250 L7z, BRI % &1 24
Wef & L7z, 72720, BE, o9, Kk EKPTo
BIEZ AL D B A TR & B C 7o R 2 49 & 9
feR L7, 7= 78, FIHROREH %2 < 8 HIH
L7z F72, 3004/ HAK, KUO2METs #8251
BRI A 10/ HUL T O H %2, IEEE % My sih/z e
R LR L7217 7 — 5 ORI, T — & BRI
WAHUEHFEST2E5 25 L L, SHUTThH-2H
DIFF—F RIFE LT o727 T, BfT
WEgE' 7 ICHE UCHEM L 7. BARGENE O FF M 4 H B
ThY), —HOVEEY, ANEFEHEEH (1.0 MET), R
FETGENRER (1.1-29 METs), 7 & ONZ i bl B G B RE [
(3METs-) & L7,

FARIMERE A MIREEE R R MR AS . Mini-Mental State
Examination (MMSE)®', ZERRYELIEMA: Wechsler
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i, ISP R OB & NZEEOF i, LR,
PERFOMEA 2 & I fm 2 s & LTiRA L.

FEETLEE X SPSS ver.24 for windows 7%y 77— (IBM
) EHV, EEKEIZS% AL L7

B/ R

EER kIR (Fig. 1) Wit 7u—F v — b %Fig. 1
R L7z, B EERER D B 5135894 (65-897%,
714515, BrE4034%, ZM186%) Tho7z. 9 b, H
TETERE 2 ke L TV A # 135484 (GEsZAkRiR:: BE379
%, wE169%) Th Y, BAEIERE Pk L2 3414
GEgmr BT BE24 44, 174) Th o7z

B R ORIt FHEDONRESM (Table 1) Efinfk
Tl LB R FE O R % Table 11IR L7z, &

O ORI 185

RITIZBWTIE, MEL TV LIEDVPHAEEICERMEZ KL
72 (p<0.05). W TIIFER (P<0.01), HERKEOBE
(P<005) %o WNIMEHEOEE (P<001) PEEICHE
xR L7, T ITo7-L 25, BUECIIHEESE
BIZB 2 EMEIER L7 (P>0.05).

EELH ORI B A s ok L 2RI, A H
BAEAEDIN: B2 4 (8 %,ﬁ@3%<m%,¥$
- TR Bk 3 44 (13%), 1 44 (6 %), 1 4E L L :
BYE194 (79%), 134 (76%) THh -7z,

SHES 2 FBACB W T, lfmrh BRI E Rk R (2 T
LT, BT, (4, AEE, MAOER S 531255,

57 =RONZAOFAPRERT (P<001). &MICH
T, HEzE, A0S 532D KUY ADF]
mﬁéﬁf%ot(ﬁwm)

BRI EREDSHEARE (ICH L C, BT, FrAEE b: EEnfkit R ORI E O SR, SHEEIE R UERAIE
=< (P<0.01), %k*ﬁiﬁfﬁﬁi < (P<0.05), Bt (Table 2) Table 2121, EERMKFERE & OVE iz 1k
MEREDEAEIFEICEMEZR L2 (P<001). ?in REIC BT 2 Srfhbne, REAIBERE L O IRiE @ E 2R L7z,
Table 1. Physical attributes and physical history, based on driving status
men, n=403 women, n=186
current cessation current cessation
Variables n=379 n=24 n=169 n=17
Physical attributes, mean+SD
Age (yrs) 71.6 £ 5.1 783 £ 6.9 ** 69.8 £ 3.7 73.0 £ 4.3 **
Height (cm) 163.1 £ 5.5 162.4 + 54 151.3 £ 5.0 149.9 £ 3.6
Weight (kg) 63.2 + 8.5 62.4 £ 9.1 53.1+ 7.8 535 + 74
BMI (kg/m?) 23.7+28 23.6 £ 3.1 232 £ 3.1 23.8 £ 3.5
Education (yrs) 124 £ 2.7 11.0+29 * 119+ 19 113 £ 1.2
GDS (score) 26=*24 29+24 22+23 32 +£23
Physical history and status, n (%)
Stroke 14 (4) 3(13) * 0(0) 0(0)
Cerebral vascular disease 47(12) 5(21) 6(4) 1(6)
Hypertension 255(67) 18(75) 78 (46) 8(47)
Diabetes mellitus 64(17) 3(13) 12(7) 424y *
Hyperlipemia 75(20) 3(13) 38(22) 4(24)
Living alone 13(3) 4(17) 22(13) 5(29) **
Working 165 (44) 521) * 148 (88) 12(71)
Time since driving cessation, n (%)
Within a half-year 2(8) - 3(18)
Half-year to 1 year 3(13) - 1(6)
Over | year 19(79) 13(76)
Usual mode of outdoor transportation
Walking 125(33) 16 (67) ok 49(29) 8(47)
Bicycle 82(22) 13(54) *E 13(8) 5(29) **
Driving (oneself) 379(100) 169 (100)
Driving (other driver) 11(3) 6(25) ** 13(8) 7(41)  **
Taxi 10(3) 3(13) ok 3(12) 1(6)
Bus 99 (26) 16 (67) *x 43(25) 10(59) **
Train 42(11) 3(13) 16(9) 2(12)

Physical attributes: *P < 0.05, ™P < 0.01 significantly different vs. current drivers, by unpaired t test; 7P < 0.05,
significantly different vs. current drivers with data adjusted for age, by analysis of covariance (ANCOVA).
Physical history and status, and usual mode of outdoor transportation: *P < 0.05, **P < 0.01 significantly dif-

ferent vs. current drivers by x* test.

SD: Standard Deviation; BMI: Body Mass Index; GDS: Geriatric Depression Scale.
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BY:oEiEd R R I LT, BT (P<0.05),
M)y (P<005), TUG (P<001), F =7 A% ¥ F
(P<005), BIRA L (P<001), FEBO (P<0.01),
wAHBATHE (P<0.05), MMSE (P<005), TMT-A
(P<0.05) KU'TMT-B (P<001) HEHIZL > T 7z,
HAE T (FFEE, WIMERBOMEEZ S ITHERR) %
L2 2 h, FEEBKY, TMT-A KO TMT-BAYH
HIZH o Twiz (P<005). ZMEicBwTid, Efndik
BTk I LT, 387 (P<00L), B (P<005),
FIIRA 2 S (P<001), MmEEBKD (P<0.01), WMS-
R LM-I (P<0.01), WMS-R LM-II (P<0.01) 7% & 8|2
TMT-A (P<0.05) #%->THY, MA<T, —HH47
D ORNEESEHOIERE (P<0.01), 725 IR EE
B (P<0.05) 2EEICEEYRL:. HEEEH
BLTL B, B, IR S, WMS-R LM-I,
WMS-R LM-II 7 & OV AR# B G B IRe ) LA = <
(P<0.05), AEBIRF I A ZICIERE L T 72 (P<001).
TERBREENE BRI BT 5 A AT L 72 (P=0.090).

B & hik U-¥H (Table 3) Table 312, dhifimH ik
FEoE OB RIL L2 BHICB W TR T
OHEHE LTEITON-0N, i (64, 25%), )
DOAM (44, 17%), R (34, 13%), HEtEREO=E
Z (2%, 8%), iBARkEDFEZ (1%, 4%) THoT-.
R DA O FH & L Cid, AFEOFEICE-T (24,
8%), HHIIHIHZ L72vh s, HFIAFMRET X 22w
Mo, FEOWE, HiEANBELEDS, FHidHhivs,
5, M0 FZhoronb (FNENRLL, 4%) THhole.
BT AR OBHE & LT, 04 (34,
18%), i (2 44, 12%), TFZe & IZ HARBEREIKT (£
NZEN14, 6%) Tholz. BEmUIOHE & LTI,
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TMT (FIBEZERERE) D% > Tz, Edim kA B
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NG VART) HE->THEY, HEREHEICB VT,
A H T % T L 72 R OANEERE A58 1004/ HIE &
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TEtkie) MEMEERL7.
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THIERAMNE LTWAIIZETIZ WD, MHERy
OSBRI IR TH 5.
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75 72 Shimada et al. DJEATHIZEY 123\ T, Eizd ik
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FLIERERE, SBINAYIEERREE (flanker task) 2YERITH -
722 &, HTh, RAEREeitod) (GUlERRE W
PRRES), FEATHRRE, 1= RE) % & ¢ flanker task i, &
RBRBER FIKIG BN I D M7 L C, &P ko Tl T
ThHholzZ EBHEENTVE, L Leds, FiEk
RER HREE = & Gh8, RRAMREEICB W THEHME L T
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Table 3. Reasons for driving cessation

Men (n=24)

Women (n=17)

n(%) reason
health problems (n=16, 66.7%)
6(25) age
4(17) vision problem
3(13) disease
2(8) declining physical ability
1(4) declining cognitive ability
non-health problems (n=8, 33.3%)
2(8) retired job
1(4) recreational alcohol consumption
1(4) trouble navigating geography
1(4) advice from family
1(4) rented a car
1(4) afraid of car accidents
1(4) by oneself

health problems (n=7, 41.2%)

3(18) vision problem

2(12) age

1(6) injured

1(6) declining physical ability

non-health problems (n=10, 58.2%)

5(29) not needed

3(18) car stolen or broken into
1(6) advice from family

1(6) driving-related anxiety

(TMT-A, TMT-B) KO &fkii2atksE (Five cogni-
tive tests) (2B HEBIIFED SN TV, FOHE
ELT, WREORMI L) BEA#EZ LRI &
2, TMT-BIZBU 25E&EmEHICY) 3 v M &R, 77—
AL B L DO TIEE W EREINT
VB Y RO RIE, HEBRARHTS 5%, #i
WiFZe O I B W OR SN R E2 LT 2R E o
7o o, BLHNKET T2 s, B0 ER
HEF I B W CIIRTEEEEREE (TMT-A, TMT-B) 7% -
TWhHZ L, oK@l kH 12 B W TdamE
HyELEREfE (WMS-R LM-1, WMS-R LM-1I) #%-
THBY), BLIZBWTRE TS 5 BHEREIC AR D 5
WREMEZHER L 72,

EErrhibEDOFRIEIEH & 5 UEEEETORE AifzEo
IR3iL, TEIEARERD & 2 WIS 2%, S IRkE R 32
HIBEREDREREIR T A HE L 7272012, Eimd kL2
ETholz. BRENS, MW TH O KRR
SITERV, LAL, i dik LT HE T
LI LT, WHEMT AT -y 2B ENTELLE
% z72. Table 3IZT/R L7z & 912, @Efing ik L7-BH &
LT [ SERET AR L2 & T, EiEz dik L7z
EMBEL7-EIEEME24 (8%), W14 (6%) &2
CAHTHo7. [RARRIKTZ2HE L2 LT, ik
B L] ERIEL7-EE B 14 (4% OATH -
7o, BEmMOEHICBWCHERFPIEL-BEOEE YR
HL7-e2h, BHIX16% (66.7%), ZeiiL 7% (41.2%)
Tholz. TNHEDOHEED, LV vreERTS
ZLEHEETH LD, Dl L BEETH TE, LT
K 4ENx, HOORBEERT2HE LA C L EiE IR
OHHIZ > T 5, BRI, B L LMo Ex
HEBHDSSE 5 T2 & Th D, ETIE, B
PIALClE, BERRELRL kol MELLEV o7, B

SR X 2 EEHADS <, B ORI TIC L - CEf %
kL7728 w9 K 0iE, 1S 20l TR % B
Bl otz EHELESTELS otz 20, Eix
Hkfe L7z o 7288, BREHOBMEIC L > Tl S5 215
otz CLRTLIELTEDL. Ton, BH
DGR TEEOERIZOWTIE, BhoiEfEdh il
FHHOEWHPEG L TWwhAbo RSN, 72721,
RIS IIMMTRAETH 5 2 A5 20 & ) %2 &EEd Eo
HHOBEWAS, RWFZETHONIAERICED X ) g
EFHRLONPERTHIEFEELY. S, R
T ES KRR IS T, JEfn e Wk L 2SS O 5 O RESE
PHEMGEET 5 2 &R, MWDK L - T, ik
ILEE DR AP T LI EDBLETHAS D .

EErplk & BIREEEORE K4 ORFIE, Eifsdik
HILEE e VBB TR R L o7/22 & T, IEEIKEDML
TL, BHELZHREHEOR T2 XL TSI ET
Hotz. T, FITMEILHMESIN TS LI,
HFERMEZHAL, EoEEZ1T) 2 21k, MADHK
EHEZEDL 2 LoD L WREED S ) M2, i
EHIETAZ LD, FOHROGHREFHEOR T ZIHL
O, PIELZ ERRELEELG 2 TVHEDE
A9 EEZT

L2 L dSs, REFZEO @iz k3 OfF R KG & &
SRRy, EEREEICBIT A —HY472) o5, K
BREETEBIIERY, 72 & OSSR IS B R, SE Rk
WL TIZFAEDOKRIETD > 72, MO Eig A 12
B, KBRS, #3054/ BIEEE R L7
D%, AT R B EBRZIIFEO LN Loz, TN DOFER
2T AT -5 L LT, HAIGHEMIIHETLBE)
FEZEM L T\ 5b. Table 1IZEE L7225, BB
% BRI L, Rk R L CAAT, BERE,
AHEHR T S AR, & 72—, b NIZNZADF
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FBEEDHS PICEVEIE R R L TWD, ZHIZBWT
&, BHIFEBEE TIE WS, HEEE, AL EERT 5
HADRTE, 76 PN ZADFHIEVEE E 2o Tn
L. AWZeoEem i IS BT A, Eina Tk L7z R
(Table 1) 2BV TIE, iz EEEDT70% DL 125, &
LTS 1FEU EORRZEEZE->Tnb 2k
FEEEZ L L, INHOMRIE, MEiKE IR L oEEE
&, HRERHABETORBENTE 2L ho/z7z2012, 14D
Lo EE L TCENIRET BB FRAERL, &
HERKEZHIF L TWLIEERLTWVWEONS LI
V. Abeetal™® Iz X o T, 4 AU EEEREE H3H
DUT s, 7 5 MIRERIEIC B A B RiEEE 2
MRZICBW A LI L2 22, A4 H DR
L, IRERE GEERT ISR OIEERE) (EFREOK
WTH o722 EDME SN TWAS, RWFZEIERRAHE O
T = F I L s, EiikiE BT, ALHR
HEZER L2V, K LBEEZRT2SBRI L2
&C, GEEEHEREEE BB X F O 2 fE L - R
LD A BN %AT- 72, RFFEIE, Jefrifse s 852
L L LT, dEimhikBE ot L, HEEEHE
& SR X o TRl L 7235512 BT ), iR
Mk & Edn 1k E O B IREE RS RSO KEICH L &
V) R RS2

PR Z 12, RIFZEO L thEis i kI BT,
—HY47-0) OARES (1.0 MET) ER2S, 25T %
B HEEMEIZ B W THIL10020/ HIERE L TWwW AR R %
&7z, Zhid, #EiEr kL2 8l o, L EFE
WCHIREEHREET 2 X723 ThH A, &) Kk
WK bDTHolz. TDXH) kR, HAANS#E
xtG e LRATREY TR SR TR, TR,
FATIRZE Y AL 2 SR F & LCB Y, B RENT -
HEANTWRWT LMz, BRI & 2 B ARGERA
THhY), NEEEMFMATE LW LI2X 5. KiFgE
T, ZHICBWT, EisdkFE O R RiEEE (L[
FOKIETH>TH, EIREHEIZIL LT, AL HHEE
%, WICZ>TW5 XD 2, 2F ) EICENICE
FAANEE 2 B AL L C W AW REMEA R Sz, B
FELRTNWE RS 2 vwold, NEEEEE &, SR
HLOMET #/R LB OAETCTH Y, SERMTE T
NTVBEZETHDH. fit->T, NGEHEE-AERE L T»
HZ i, BIZENIZBWTE» R WEHPERE L T»
HIEHEZOND. FO—HT, KFEDRERE,S,
LR FE O B TR, B ToEEICRES R
TWAIRRESEVE 26, iz, B ToORET
KN EHEFEL, BERICEFICEVIKIRLZY, HER
MaxRo% s, BIRFFOERE & W) TREMED BET
v, T2, WIS B BTk ORI B
MiE, #3045/ HIEEE R L TWw/z (P=009). Z DR

FAbED L, MEE LTV REIE T H 5491005
JH DML, HEEE L LCR0SOET, %2500
BERRESRT & L TR0 IEE LTV A 2 L 2R LTW20
b LB, 2070, BT, MiEdLE o
GRER A B S5 6 OLEET ) HEITIE, B
M ORI EZ B EI) L72) 2T, FEHLT
V CLERDH B OB b UL\, ST % i L
DsEERt & 7 > o — NRER BT 2 2 LT, SEETL
BEORESMAIEE L T mH AL (gL, 4
BOTIERABLS 2 LA 0ET 5,

MEBRR  AWFZEI B OMIER A AET 5. (1)
TEEL A ok LR A SR L 2228, sE sk E o N
%<, WIERIZ B B BIRRREE, SR EIE X
ORRABEREIN T OBV ARG T2 2 LB TE o/
(I1) AREFZEI2B % Edmp kB EO NIEALHTH Y,
WMEtRH D 290 2Rt H 5. () AFZEIEE L
BN 24T o 72, BREEHLETHNT LI LT, #%
M X HICEmD LT ENTETRELA D 5 75,
RIFFE ORGSR E P IR Sk E 12 B 5 S RbgRE, Bk
B ORISR IC B AR T olErH ), Bz
B THITT 52 &A%, HEimd Ik EieE O S IR,
e ORI Z B L T L ) WD H - 72, 414,
MREF AR L CEEER AT 2 LW ETH L. (V)
TEEL PR & B AERE, B AEBIE N ORI RN T O
REREIAHTH L. (V) H872 0 Ol R R,
7 5 NZWF OB R 72 &, EEEIEICOWT
EAHTH L. (V) AWIZERREOFEERSE (T
B 5, WENLZ DD, fedr ) ORILAEH R BRI R
TOMHHLEOREDR L) WAHTH L. () RiFsE
Z20114E 70 5 20124E 12 CAT» 2R CTH 5. Hils
EELE A D & CBRBEIIF IS L TR Y, Eimikg
DHLFEED ZL L CO LI REMED S 5 720, BRI
EEFLETH L. () RFFEEOSBINEHEEL, #4
55 M SRS AR IO CEER T2, 20X
) RSN T 5 minE BRI AT
{, WERLEHEOENTH L Z DN TFHENL., ZD
729, RWIEOMGRIL, HEMERLZERA I DFSN
L) BIONA T APET A, wmiZIS, BRIZBITS
ERLGRARARIE, HIRIC X o TRRY, #ALHIZLN
TN DHHBHFEHEORERIIE N 20720,
KWFFENZ BT RS, FIOHIs L AR T B
WCHTREFLNE)PREEICZL 2T NE RO %
W, Stk iR IR A EEE I A 2 LT
SNTWEZERNLY, g EREZRIEL7cE LT
L, EEOEOELTIZORDESRVnE )L, £ O
BV TR B & RIS L7 B OB RE O B % Beat
THLZEDUETHA).
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B8 HARANOHIEE S xR L - EiFze s &
D, EEERLE O bl d ik Lo g, EEg % ki
LTWABEIZH LT, BHTidamikiE FEEKY) o
R R OFRAIBERE (TMT-A, TMT-B) KT, &tk
BT, BEEHEORT (REEEEOEE, KR
BTGB R OART) M OVRRSIREBE GRIEMVRLEE: WMS-R
LM-II) DT A58 5z,

B

The Nakagawa Study Group & L CIRITW7272&F L
7o, BHORER, MASKZEIR, MRS, AKEEAETK,
LRI, MTHBA TR, SRR a2k U, f&@ilkasE
R FE R B SRR BRI SRR, 7 & ONAR AR 1 T o
XFICELAHLE L P FS. AT TR LETH)
WO—# %2 CEMmIN T Lz CEEFEE R se 2 B)
WEE (o EEEERE A19200049: A25242065): i k8
B (SRE RO < D HEERESE); TR AR R
SRR T FE R AT S P2 303 [ K& B ARG B IF9E T
& MR e HE AL JeAE 2 (FHBIRZE T — &, ETR 5
136009).
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