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Progress in research of exercise intervention in the elderly with frailty
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[ Abstract] Frailty refers to the decline in the physiological reserve or multi-system functions in the elderly. Adverse events in them
such as upper respiratory infection, minimally invasive therapy and shift to new medication may lead to functional decline, reduced self-
care ability, and shortened life expectancy. Studies have found that early intervention can be expected to reverse frailty, with exercise
in particular showing a clear effect on alleviating frailty. This review aims to summarize the rescent research of exercise intervention for
the elderly both in China and other countries in recent years with a view to providing scientific evidence for exercise intervention
suitable for Chinese elderly with frailty.

[ Key words]
This work was supported by National Key Research & Development Plan (2018YFC2002004 ) .
Corresponding author: PENG Nan, E-mail: nanp301@ 126. com

aged; frailty; exercise; intervention

FFE TEAR TN F & 0 A T st 39 , 1 % e K A

EHiopqea \ ymll=22 |
A RE, EEOT Uk 2018 . 260 A L RORENRERRI

K25 E BRI 17.9%" ), Bk
REMY % 4F N K3k 4063 J7 A, i #4E A B 5
18.3%" , TEFIEIET- BRI, T ¥ AW 5 kA4
PR B RRE AR B L EAETAERU
FEFIEL R A AL 2 I 38 3h T U H AT AR
ISINA BGRTT T, AR SO N T iz 8 T
TR R T A, LS 3 1) Py o 55 93 o7 A+
R .

s BEA: 2020-01-18; ¥ HHA: 2020-03-10
E&WH . HZKZE: LWL (2018YFC2002004)
BEEE: ©4§, E-mail. nanp301@ 126. com

5 e R A PR A D RE RN 13 3 T RS EA
PRYTIIRE T IR i) — MR 2 | S0 580N 5 300
TSR AR 5% SR A RAR TR SR AR
HEPET A E W AR RS KRR
SR 3 A, (1) AR5 LA BT Ay
A TR T SIRETIGR , 2 IEAT 5 (2) RIS .
LT T BRI % R (3) Ah 585 SN R
WD, PAFIAE S SRR B R DU 6]



- 938 - FPAEBAELZINEYONZGE 20204E 12 A28 H 55194 55123 Chin J Mult Organ Dis Elderly, Vol. 19, No. 12, Dec. 28, 2020

K AFNBE AL 7 XA B E . B H
P RN, BB ER T7.7%, 65~74 %
75~84 % =85 %GB F BN 6. 0% ,16. 0%
F132.8%, LHELEH(9. 1% 1 6.0%) B4 5 i
WSS, =70 % ZAEN  RFRIZ Bk fE T =55
SRR N 31% ~58%

2 EEWIFMEAE

H H 55 2 Wi sk = “ & 4niE” . 2001 4
Fried 25 AR IR 5 R 5 K2 WiksifE: (1) A
B D AT AR o o T R 5 (2) APl ; (3) 48 00 T I
(4) HE WG ShBE IR (5) HURPE AR, AT LA
TS BN AR 3 4F KA H 8 A 1E AR 12 ATk RE
IR BAEIR AR B BT R A AR I R
PR HAMAAT TR AL (frailty index, FT) |
FRAIL 3 Tilburg F5545 % EFS &R E— RV
T RY FENGE TAE RS b, o] LURYE H 2 1Y
T B G IE M VPAG 7 AU B 2 T

3 RBEMEHTm

3.1 BEHNEBERFTRNERE

% [# iz 3 5 2% % ( American College of Sports
Medicine, ACSM) "' 45 i}, iz Bl J& 4t 335 F1 o 35 5 55
ZAE R T DIRE G ShRE I AUA Y iR AR, O
HWCEAE AR AT 2 /D SE 10 min A[RJKTE A&
£/ 150 min B 2] SR A iz 3l RIS AT O
A FEE 1) 84N AN IZ 338 25 348 in 5]
55 150 ~300 min, 5~ 10 4EJ5, 4 HAET- Al
REAG 249% " L SR ZAT T2 3h T TRy 42775 1%
X BAEN BT 3.9 4, KA >50% 1) 55
ZAE NATRAE T 32 55 IR 25, 29 10% 1Y 3 55 IR 2547 Br
M3, 40% M3 5RAS A FromE " Bar, Bz iz
BN L, R FH T, =60 £ A
B A 2% ~ 5% W GR B R 2 gl &, TN Rl &
R B s e B R B s AL
(<150 min/J&) A AE4T R (=540 min/d) B AHF
H R R R Ik 50% Y m AT I B BT fE
SRECEF NS IET R W EIRE, BixE
Jil) 55 A N AT 2 3 T
3.2 EMEHAXNEBHIIMG
3.2.1 BiBHEshxt s mgm  Pubiliz sh £ 2
TS FTAS Ay SR AR M LI A, e iy
TSR I T PrBHAZ Bl 7E Y 38 77 & A 22 R A BT i ( fat
free mass, FFM ) " () 220 12 ~ 16 Ji B9 b fH Iz 5l
J& RIS AR T FFM SR8 1. 7 kg ', 4t

BHAZ Bl AT LA 81. 8% ) &4 N3 55 IR 8515 3 101 5 |
18. 2% (M) 559 IR A BN 22 %, IF H 2 A4FE A n9 48 J1°F
PIBam 5 ke, 4. 5m AATH 4R 1. 27 s, 93. 9% 1)
LA AR ST S AE S B, Schreier 21
XPEAENSAT T 8 JE TR I 4%, 45 R o T
g bR LS 43 38 14, 0.27. 8 ke; iG sl )
BREHW B H 60%FEKH] 33%, 3 H RN K&
TyReH: 8 JAHTA B N, HA) 835 T T AT,
Rl 5 8 PR AR I 765 9 XU PR 3R (an 2 BB R
o fe I HE AL S8 ) ARG B F8 A5, A BIFE & BT
BHIZ 2 i) A 204 /N Rl (=30 em ), 38 AT DL &6
FE B 5 0 A I i 117 2 2 4 ) 0 2L 249% il
31980 FEFIAER 87.3 B IEAENT A TH
BHiz 3l o 0 I 2k, i3 3l 41 167 B 7K BB AR 2L ( short
physical performance battery , SPPB) il Barthel $§4°F
PP 2.2 0 A 6. 9 4y, I HAR WS 252 3y R Y
TRATAS R S5 F It nT L, B BHAZ 3 B 7
NG SRR e o SR G I N YIRS b IR 316
W7, G2 i 55 R3S 3 mT LA R NE AR I Y
JERE T, Baf AR JHE 0 1 5 95 1) XURS: . (H At BHL iz
B—BAFIE BCR M AR TR, P, diAE A
I — FL WA I By AN ] T e O BHE 22 T 5 ) R
3.2.2 [ARIEXT ST REm A s s 2R
A AT eI B2l Tk FTEREE 32 Sl ()i
it 30 min, AATECE PR A 4] R BB MR R S
WO, A5 1R, 5 e Wiz 3 75 2,
L NATA iz sl LIS SPPB AR 77, >
Z 25, JF X 7 2 w1 — E HY 42
F . Yamada %7 %t 4k X EAE AN AT 6 4~ H 1)
WA TIR G IR T, 45 R R AN IGF-1
25-(OH) D 7K F1 1 8% WL 5T i 48 %X ( skeletal mass
index ,SMI) BY 34 &, 58 Wow, 5 Ep A A0z 3
FHE  BEGHUPHLE Sh T4 B B 4E A RRE IGO0 20 A
LT3 LA B /0 9K g 195 77 T AT 285 55 e [l i i34 7
B 4z BT, FEM RS 25 2 N R ) 525
BB s L R % 5% 1 3% ,3% 1 1%,
AT UL A 4802 2] UG REAR DL, o 1 kS 46
IBZF A RE TR FFM FIE 2 ) 2k WSS & E 37
| AE Bea) % a8

3.2.3 P SRR s s s H R
i R MR IZ S Ry B — s g T I A > R 2%
B 5 A fuz sh etz shik & 1E b 4Gz
St W%, — T 45 A e LI 2R 0 i 5 B
R 3AHE, B LT A
AP T S X RAA WE XS, B L,



FRAE AR OV EPRZASE 2004F 12 71 28 H %519 % 55 124 Chin J Mult Organ Dis Elderly, Vol. 19, No. 12, Dec. 28,2020 - 939 -

SPPB & Berg f& #1547 /3 Wl & T 15% , 34% F
9% (0 JELH I A5 PEAG F AR AR B B R R, [FIA 32
SRR T 16 SINTA] (+5. 2 min ) FI43KATE D HL
(+141 )l —ER i, X— LMk —LLFET
1B B 2 AR B WA AL Y F B A R R A X — W, S —
T = S0 AR NEAT 8 SR R AR I 25, 25
SR BT 50 14. 3% ~ 17. 2% , #5258 - 17 it
)43 9 340 3,68 s Fl 3.41 s, 5 55 5w 0 >
33.3% , I H £ 18 RANARIR &5 ¥4 B ol 35
S Ko Rk Az sh Al LS Hofthas s ARG A
W A] DL S B iz sh Jy 20 T 02 Bl o A O
YL, (7 B A0 v IXURS: 19 5 555 A v o7 i v 3
BNk,
3.3 IEEEE SREK A IE

R TR B EAERE SRR X T RS BN s
SR IZ LA A5 B T 4R, B A B R s B
AR B B R AR AR 0 R 38 Bl [ 8 R (rating
of perceived exertion, RPE ) 343 Fl £z KL 7J (one-
repetition maximum , 1RM ) ¥FAl, 3255 E4F NHITH
S8 B O FM IR DR 40% TFUf | 32 47 3 i
Z 70% ~T5% 554 HA R SRniiF 2 248N
AR FHSZ R0 2R A 25 ), IR G AE LS 22 4 N0 6
ARARIR R % SR 255, RPE P4y 12~ 14 (8
PRIXE ) B 0t e Ay 3 55 2 A N 1) o AR 228 3 o 2 S L
5 Borg 1 3~4 AN IRM W Tl A
YrbHiz sl 5 B | A 57 0 7 W 0% DA 3 i B9 B A TR B
(12~15 ) FEAK A3 B (55% 1RM) FH 45 I 2k AL
PRI g 345 2 (1932 B4 15 |, S5 20 1k 48/ 1y
FEREL(4~6 ) LK (80% 1RM) |, LAFK
AR N AT EEY R @ BSCE A AR
HEAT P SR 1A G2 Bl B RS RS KL A T
PRI ZR 2 ~ 3 d, [/l — WLHE 19 Zk > B[] )i 22 /0[] B
48 h, FRT, ok £ BB 5T 78 AR A AT 28
HNGR, AR IE R 2~3 W, Bk she
Lh, 045 5~ 10 min #4 & (PG ERIEZE)),
30 min A R iB3) ,10 ~20 min YifHz 31 #1 5 ~ 10 min
AR

4 NG

5 — iz 3 T P A L, o 2 b 2R A s g
&S & AT AREAT R EAb , (8 SR R R kA,
AUAT AR i 58 AR AR NUEE WL B R REAN
AR R, A RO e s OF B 0B &
RERARR I 7 A 1) ] I i i PRAS R SR B0 A
HMEAT KA SCHRIE B 3z 30 T3 55 8 4 NI A 5K

P AE25 R s RS R 25 57 25 )AL, ] BE D
ANE R TFHREAE, H A S Bk 5 55 A M
MISIRTT S8, IR, e PR B R 2345 %5 18 A 3% DI BE
RZS I BT AR IR, 4 A B3 S8 3 e H A TR
(32 B4 TT e PRAEXS R 7 3 B R A A L, e
RO AT

[ &% 3Hk]

(1] HEZRZR. hRANRIEHIE 2018 4FF R T2 RSE
HAMIN]. ARHBHR, 2019-03-01(010).

State Statistics Bureau. Statistical Communique of the People’s
Republic of China on 2018 National Economic and Social Develop-
ment[ N]. People’s Daily, 2019-03-01(010).

[2] @EBBRTAEZRSDAE, PENRIMEREE, he

NP o7 ES i i 1 1 G R BB X NG R PR INR i
[ Z]. 2016.
Office of the National Working Commission on Aging, Ministry of
Civil Affairs of the People’s Republic of China, Ministry of
Finance of the People’s Republic of China. The fourth sample
survey on the living conditions of the elderly in urban and rural
areas in China[ Z]. 2016.

[3] DentE, Lien C, Lim WS, et al. The Asia-Pacific clinical practice
guidelines for the management of frailty[ J]. J Am Med Dir Assoc,
2017, 18(7) : 564-575. DOI.10. 1016/]. jamda. 2017. 04. 018.

[4] Clegg A, Young J, lliffe S, et al. Frailty in elderly people[ J].
Lancet, 2013, 381 (9868): 752-762. DOI: 10. 1016/S0140-
6736(12)62167-9.

[5] Manfredi G, Middo L, Pail C, et al. Prevalence of frailty status
among the European elderly population: findings from the survey of
health, aging and retirement in Europe[J]. Geriatr Gerontol Int,
2019,19(8) : 723-729. DOI:10. 1111/ggi. 13689.

[6] 0O'Cacimh R, Costello M, Small C, et al. Comparison of frailty
screening instruments in the emergency department [ J]. Int J
Environ Res Public Health, 2019, 16 (19): 3626. DOI: 10.
3390/1jerph16193626.

[7] TFried LP, Tangen CM, Walston J, et al. Frailty in older adults:
evidence for a phenotype [ J]. J Gerontol A Biol Sci Med Sci,
2001, 56(3) : M146-156. DOI:10. 1093/ gerona/56. 3. m146.

(8] X%, Wby, B2, & BENEBMOHERELT]. b
[ 4RF B2, 2017, 20(16); 2025-2033. DOI; 10. 3969/j.
issn. 1007-9572.2017. 16. 024.

Liu CH, Hu S, Mao YJ, et al. Research progress of frailty[ J].
Chin Gen Pract, 2017, 20(16) : 2025-2033. DOI: 10. 3969/j.
issn. 1007-9572. 2017. 16. 024.

[9] 26, FRETT, VB AR RS PEANL TR N T
JELI]. hEBAES R, 2015, 35(20) ; 5993-5996. DOI:
10. 3969/j. issn. 1005-9202. 2015. 20. 153.

Xi X, Guo GF, Sun J. Research progress on frailty assessment
tools and applications in the elderly[ J]. Chin J Gerontol, 2015,
35(20) : 5993-5996. DOI: 10. 3969/j. issn. 1005-9202. 2015.



<940 - HEBAELZIVEPIRZAGE 20004F 12 71 28 F 4519 % 45 12 # Chin J Mult Organ Dis Elderly, Vol. 19, No. 12, Dec. 28, 2020
20. 153. [21] Romera-Liebana L, Orfila F, Segura JM, et al. Effects of a primary
[10] American College of Sports Medicine, Chodzko-Zajko W], Proctor care-based multifactorial intervention on physical and cognitive

[12]

[13]

[14]

[16]

[17]

[19]

[20]

DN, et al. American College of Sports Medicine position stand.
Exercise and physical activity for older adults [ J]. Med Sci
Sports Exerc, 2009, 41 (7). 1510 - 1530. DOI. 10. 1249/
MSS. 0b013e3181a0c95¢.

Mok A, Khaw KT, Luben R, et al. Physical activity trajectories
and mortality; population based cohort study [ J]. BMJ, 2019,
365:12323. DOI:10. 1136/bmj. 12323.

Kojima G, Taniguchi Y, lliffe S, et al. Transitions between frailty
states among community-dwelling older people: a systematic review
and meta-analysis[ J]. Ageing Res Rev, 2019, 50. 81-88. DOI.
10. 1016/j. arr. 2019. 01. 010.

Kehler DS, Theou O. The impact of physical activity and sedentary
behaviors on frailty levels[ J]. Mech Ageing Dev, 2019, 180:
29-41. DOI:10. 1016/j. mad. 2019. 03. 004.

da Silva VD, Tribess S, Meneguci J, et al. Association between
frailty and the combination of physical activity level and sedentary
behavior in older adults[ J]. BMC Public Health, 2019, 19(1):
709. DOI:10. 1186/512889-019-7062-0.

Smith BK, Kirk EP. Chapter-4-Resistance training and physical
exercise in human health[ A]. //Debasis B, Sreejayan N, Chandan
KS. Nutrition and enhanced sports performance [ M ]. 2nd Ed.
Pittsburgh: Academic Press, 2019 51-61.

Chen R, Wu Q, Wang D, et al. Effects of elastic band exercise on
the frailty states in pre-frail elderly people[ J]. Physiother Theory
Pract, 2019: 1-9. DOI; 10. 1080/09593985. 2018. 1548673.
Schreier MM, Bauer U, Osterbrink J, et al. Fitness training for
the old and frail. Effectiveness and impact on daily life coping and
self-care abilities[ J]. Z Gerontol Geriatr, 2016, 49(2): 107-
114. DOI:10. 1007/500391-015-0966-0.

Christensen RH, Wedell-Neergaard AS, Lehrskov LL, et al.
Effect of aerobic and resistance exercise on cardiac adipose tissues :
secondary analyses from a randomized clinical trial [ J]. JAMA
Cardiol, 2019, 4(8): 778 - 787. DOI. 10. 1001/jamacardio.
2019. 2074.

Arrieta H, Rezola-Pardo C, Zarrazquin I, et al. A multicompo-
nent exercise program improves physical function in long-term
nursing home residents: a randomized controlled trial [ J]. Exp
Gerontol, 2018, 103 94-100. DOI:10. 1016/]. exger. 2018. 01.
008.

Martinez-Velilla N, Casas-Herrero A, Zambom-Ferraresi F, et al.
Effect of exercise intervention on functional decline in very elderly
patients during acute hospitalization; a randomized clinical
trial[J]. JAMA Intern Med, 2019, 179(1). 28-36. DOI: 10.
1001/ jamainternmed. 2018. 4869.

[22]

[23]

[24]

[27]

(28]

[29]

function in frail, elderly individuals: a randomized controlled
trial[ J]. J Gerontol A Biol Sci Med Sci, 2018, 73(12) : 1688—
1674. DOI; 10. 1093/ gerona/ glx259.

Yamada M, Nishiguchi S, Fukutani N, et al. Mail-based interven-
tion for sarcopenia prevention increased anabolic hormone and
skeletal muscle mass in community-dwelling Japanese older adults
The INE ( Intervention by Nutrition and Exercise) Study[J]. J
Am Med Dir Assoc, 2015, 16(8): 654-660. DOI: 10. 1016/j.
jamda. 2015. 02. 017.

Villareal DT, Aguirre L, Gurney AB, et al. Aerobic or resistance
exercise, or both, in dieting obese older adults[ J]. N Engl J
Med, 2017, 376 (20): 1943 - 1955. DOI: 10. 1056/NEJ-
Moal616338.

RIEBE. KA 4B IREIATT X W A PR AT BB
FR[D]. demt: hEANRMBAELE b, 2016.

Zhu YQ. A randomized controlled clinical study of taichi and whole
body vibration in elderly patients[ D]. Beijing: Chinese PLA Medi-
cal College, 2016.

Bherer L, Erichson KI, Liu-Ambrose T. A review of the effects of
physical activity and exercise on cognitive and brain functions in
older adults[ J]. J Aging Res, 2013, 2013:657508. DOI: 10.
1155/2013/657508.

ELSH, IRIH2, RA, % Bl EaEESGSERET
BIONLHBLRLT]. P E M B 552k, 2017, 23(5) : 558~
562. DOI:10.3969/j. issn. 1006-9771. 2017. 05. 014.

Wang YN, Xu JL, Song HL, et al. Advance of exercise therapy for
frailty (review) [ J]. Chin J Rehabil Theory Pract, 2017, 23(5) :
558-562. DOI:10.3969/j. issn. 1006-9771. 2017. 05. 014.
Cadore EL, Moneo AB, Mensat MM, et al. Positive effects of
resistance training in frail elderly patients with dementia after long-
term physical restraint[ J]. Age (Dordr), 2014, 36(2) . 801-
811. DOI:10. 1007/s11357-013-9599-7.

Bray NW, Smart RR, Jakobi JM, et al. Exercise prescription to
reverse frailty[ J]. Appl Physiol Nutr Metab, 2016, 41 (10) .
1112-1116. DOI.10. 1139/apnm-2016-0226.

Cordes T, Bischoff LL, Schoene D, et al. A multicomponent exer-
cise intervention to improve physical functioning, cognition and
psychosocial well-being in elderly nursing home residents: a study
protocol of a randomized controlled trial in the PROCARE
(‘prevention and occupational health in long-term care) project[ J].
BMC Geriatr, 2019, 19(1): 369. DOI: 10. 1186/s12877-019-
1386-6.

(¥ 117T)



