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Abstract A growing understanding of the benefits of exercise
over the past few decades has prompted researchers to take an
interest in the possibilities of exercise therapy. Because each sport
has its own set of characteristics and physiological complications
that tend to appear during exercise training, the effects and
underlying mechanisms of exercise remain unclear. Thus, the first
step in probing exercise effects on different diseases is the selection
of an optimal exercise protocol. This review summarizes the latest
exercise prescription treatments for 26 different diseases;:
musculoskeletal system diseases ( low back pain, tendon injury,
osteoporosis, osteoarthritis and hip fracture ) ; metabolic system
diseases ( obesity, type 2 diabetes, type 1 diabetes, nonalcoholic
fatty liver disease ) ; cardio — cerebral vascular system diseases
(coronary artery disease, stroke and chronic heart failure) ;nervous
system diseases ( Parkinson’ s disease, Huntington’ s disease,
Alzheimer ’ s

disease, depression, and anxiety disorders ) ;

respiratory system diseases ( chronic obstructive pulmonary
disease, interstitial lung disease and after lung transplantation ) ;
urinary system diseases ( chronic kidney disease and after kidney
transplantation ) ;and cancers ( breast cancer,colon cancer, prostate
cancer,and lung cancer) . Each exercise prescription is displayed in
the corresponding table. The recommended type, intensity, and
frequency of exercise prescriptions are summarized, and the effects
of exercise therapy on the prevention and rehabilitation of different

diseases are discussed.
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2.1 BURWE SCERIE AR WA 1, @ id PubMed
of NCBIT i 4f Fg i#f 17 SCHk £ &R (K K 2. (exercise
[ Title] OR training [ Title ] ) AND (human [ Title]) )
T BRAIIT TG L PR 2 BRI R T 10 AR R
2 I8 “ best match” HE/F o Ee W) A6 R 3 736 5 SCHK L B 5k
HEBR 2538 SCHR , %8 THW 5z 3h T C & LM A
BEALXS B S5 38 Y AT 58 SCHk . M Ah , A SO ROk T s
TR ROR , HER IR WA HAL R R,
2 Ve 188 fm SCHRIEAT 20 M o

Search terms:(exercise[Title] 1.Publication in 10 years
OR training[Title]) AND 2.Best match sorting

Musculoskeletal system
diseases(n=53)

Low back pain(»=12), tendon injury(n=10),
IHosteoporosis(n=7), osteoarthritis(#=19),
hip fracture(n=5)

(human([Title]) ¢

‘ Record screened(n=736) ‘ ™

Obesity(n=5),type2 diabetes(n=5),

Metabolic system | | . .
typel diabetes(n=2),nonalcoholic fatty

diseases(n=16)

liver disease(n=4)

'

Full-text articles assessed | [
for eligibility

Cardio-cerebral
vascular system
diseases(n=25)

| |Coronary artery disease(n=8), stroke(n=8),
chronic heart failure(n=9)

!

‘ Selected articles(n=188) ""

Nervous system Parkinson's disease(n=12), Huntington's
diseases(n=32) disease(n=6), Alzheimer's disease(n=6),

depression(n=4), anxiety disorders(n=4)

Respiratory system

Chronic obstructive pulmonary disease(n=6),

™ diseases(n=10) Minterstial lung disease(n=2),after
lung transplantation(n=2)
||  Urinary system | |Chronic kidney disease(rn=9),
diseases(n=11) after kidney transplantation(n=2)
el Cancers(n=41) | | Breast cancer(n=14), colon cancer(n=7),
prostate cancer(n=11), lung cancer(n=9)
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AE) $iPH iz 3 ( resistance exercise, RE) . H & 45 53t
FH iz 3 ( combined AE with resistance training, CT) | J&
# iz 35] ( home — based exercise, HE) . £ # 3 iz 3}
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The flowchart for article searches. The articles included in this review were published prior to July 2018
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x1
Table 1 Classification of exercise intensity
Intensity % HRR or % VOzpcuk % HR .. % VOZmM RPE % 1 - RM
<30 <57 <37 <9 <30
Low intensity
30 -39 57 -63 37 -45 9-10 30 -49
Moderate intensity 40 -59 64 -76 46 - 63 11 -13 50 -69
60 — 89 77 -95 64 -90 14 - 17 70 - 84
High intensity
=90 =96 =91 =18 =85

Note : Table adapted from Garber CE,B Blissmer, MR Deschenes,BA Franklin,MJ Lamonte,IM Lee,et al. 10

Abbreviations: 1 - RM = one - repetition maximum; HR = maximum heart rate; HRR = heart rate reserve; RPE = rating of perceived

exertion; VO, = maximum oxygen uptake; VO, ., = peak oxygen uptake.
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o BB T A0ME A 0 BB S e PR R 2 R
Ji B AN PR AR o 1 RRE PR 1 B0 R
R TG GBI R Z A 1 A 0% &, Hh KA A3 v
Ferfre' o 1 BUREGRIE I EA T T A A S R
57 GO EIR YT FIZ SR IT .

TR 8 B 7 , e o BE 18] 81 25 A5 2 i g Y1 2k

—6

JEIRYT 1 BRI R E 2B STk . IR R I 2R 2
— e AR T T 2

TEFEFRIN J3 3 b AT ey 0 B A 1tk ) i )1 5 1 17 2R
o of) T S R IS T AR X Ak A o R A D
A A A 5 162 A A 0 T R AL SR, o B T U R
o Fui > TR L Ca®" - ATP i, 3 25 7= 4 — 2L f I
1

S R R s R R i 0 I R T AR DR Y 1 Y
Bl PR 1Y 32 ) J5 %
3.2.4  2EH 45 MBS B A ( Nonalcoholic fatty liver
disease ,NAFLD) {14 4% £ i Uy JIF 2 tH 54 1 WL Y
P SR , T 31 2030 44 B 5 UL 1 T A% A
BAE™ o ZBRIEA 2R R X, £ 55 0 4l NS 1 A2
P CULRR 0 AR TR PERE 05 1) , A5 09K V5 B8 107 28 F T
WAL, e T B RN IR o 32 EIFR AT S th 2 2 1
32 2] LA AR RS NS I R SIS AR

e 9 Wow , AR T0ORS MRG58 02 3 T 35 3R A
AR MA R Gz, A%z THaE
TR VR 5 JTF Y 5 S48 0, o W s i rh s A
SREEIZ SN, A IR R A s S AR T R
P i F7 JEE 09 22 95 JRCRR: ™, L 2 b O H 3tk = i K F 1
SN o A 1A R AR A RIS B T T
REAT o P9 RS M A I T R A8 3 JHE o = 18R K -
i AR TR . i A, AR A G BB i
Bl T 004 3 AR T AR A M I I I R ik =
L

o5 Bk A s s A R 4 B PRz 3 B RE ek
e AR PR 107 T, 3 v 2 5 B A4S B 2R YT R
RS 1 i s I B WA sz e
3.3 OMMERSER AR, O MM RSN
(8 2 i el i b T, VA O I R e
TEEAENRER  BAEAE R N A R 2R 36 215 3)
A LA v il B RE S i A B, 4 i 4 S RE ) A i
L A,z Bl AT PLREAR LG , B 1 2l bk A £k i
BIEL™ o 38 3 B 0RO IE R, BB O B R
PR KA
3.3.1 &K 3hPks%k J% (Coronary artery disease, CAD)
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3.3.3 M A 3% 3% (Chronic heart failure, CHF)
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3.5.3 A # K& (After lung transplantation, LTx )

Il A% AL T AR S 2 ORI il o A YR T e R, I 15
ARk B T A A AR AU LR A7 0 T AR U4 B Y
AR B ARG B 1 EA R 70% 5 w5 2
85% . SR, fli B MR JT A W 4 i BLAE M R
JE S SRR A Y O AE o 3 2 432 3 T LB B O
RARE KA R AR T RS R

TR 3R 20 Frow , il RS HE R 5 1Y 38 3l 7 S AR 4
BRI A4 G iz g, a8 iRl
GRS — PP Al AT 2 iz 3 7 20, W02 B B il A% A

258 &

RIGBERGWE W 7% ARG HME
32 S AL 4G B 45 2D AT TERE B AR B 42 BE . T
FEEE R WoR , e e Sr BV AT A e B A it 2, n]
BRI A AR 5 B BB, JF 7 1 A N s R
H LR

R K S R R SRS A BB IZ B mT s il
oA G A 1 H 05 30, 50 04 B % 30 I Zh o A
GF YRR
3.6 WRBRGERE R EE IR AR 2 VER
ANRMBERBZ . PR, 23T Dk SR T B,
Pt B R AR TG R o e T R R = 4 T
T B I T BOH A R S S RE R A Y KR R 2 H
B R T AR S B
3.6.1 &M % (Chronic kidney disease, CKD) &
PE WA 4 — by T B 0 25 4 T e S L R B
ANEZ B EMAZRER B MEE AR . I
B A8 VB R A B = 05 3 R B A T R TR e R 15 T
A i3y P

B 21 W IRST IR PE B R 3 T R £ O A A
iz g Biklis sh A AL S PE s P s Kz g, 1
ARz 87 v, S A 0 E E] B U SR T
18k =R AR R R - 1 KRR
WEER -1 HA I W s 1 2 RE , 2 4 19 .0 1 8 2 g
MEZEN T, FEHIBLIE 3 &, 6 78 & 18 v
I FRAE Btk = B I G — b AT Bz A2 1 T R
it o 18 CREL g 0 2 T 8 o AL P A AR T AR R A AR L
Ly B AE S RE 0 . XTI Th B 18
PR AR, rP A ik B O AT S 4G 5 DR B gl al e e L
WS s BRI . e RIS sh i &b R R
AES BPUHIE 3 AT R RCR , BB 118 1 e AR
HHIN RS shg 177 72 MeAh v SR R R R A
12 Bl BOR 5 A B T BB BBl IR BE AL (H R & TR
P o R B A AN AR T R . LB R A AR
B3l AT A R AR R N AR D5 & & T ok O il
IR

309 v 45 5 B 1 JE 50 Bl R P O A AR B 9T
R, I WU s A RE ) RS 5 A 2 R T Y
FIH A I 2 5 A ek 2D
3.6.2 WHMAS  HBHIZZRME WSS
IRETE 08 BB A IR YT kT R RE AR S
o B B R R SN, PR O R R P G g 0 o 5 R 4
FRIEH PRI REIRZS o 259 2% 83 1 B AOIR 20 7
EAREN . i MR, A Rz sh B %
M A R A



IEE .B/aPBB KBS ,F:26 TP ARIEFFGSIZTITINIFESHHE

%5 M

M 22 R 0T B AR ENE 3 T ZaiEA
iz g bz sh AR etz s 5 2. WEE R
B, A SR 7T B A2 2l 2 18 3 ikl R P A RO IR
AATIR G AR B B A hr A0 i 45 5 A F) T R B0 RR
5o WA AR T T B RS 2 HE T B RS AR
J I Hopth g R

BRIz By G ks B 1B R ) AR YT 0T &
ik, % B B AR R T B 7 A AR
3.7 BE WIELSHEHRATWEERERN, FE
B AR SR TR G R ERIE TSR A I 4 2 —" Ok
22 (14 97 P R 9 191 R R e P 98 A A 15 38 BUMURR 1Y
PR TR PG o B S 3 Tk B R E
FEE G e (L 4G ZL IR 45 W i L il 90 i g A0 Jili
Tt ) AR BT 11— b RSO
3.7.1 $LAgJ% (Breast cancer, BC)  F| IR & &% W
A JRERE 2 — , 2 R Lo PRI E R A PR T R
Bl BUIRR IR T IS W BOR R R 20, FL g A8 A7 0
)72 o AT JE R, L R o BB S A2 IR T N R 1Y
A PR 2 LAt 5 i, 7 B R AR A 3G B T as B 2
RN S RS G

B 23 W IRIT IR R E IS T BN A A
iad) Pibiz g A E A APz 8. AE Wi 3P
XAFE A2 A7 4 HP L R PR AL K
$ vy 5 B A 2 AT AU/ B 7, 0 O i D R R IR L B
JaA SRR XUBE ™ 22 e I B A AR E s 4 A 1 =B
S5 B T B0 A TS B B WS LR g A DG ik 2
i KRR ™ o K v SR8 B A R g xk LR R
A BRAE A 0 RE TR0 R0 B R KT
FEFRMW],8 B ey 45 5 FE (9 ¥ 1 =X BH 7 I 2R AN g 2 32 )
J7 5 I T A RS 4 T o AR R A AL
FHLiz 2l A A T 56 B B9 3L M 6 9T 5 18 iz sl R Xt
SR 5F R B 0 Dy Re LR ) o X A R AR AE
FAP" o SR BEAT A B PR sh ] W R s R A
O BHAR R B, 805 B R 8 o3 DA S8 AT 58 G TR
Wik A BT o 3L R S T e Ry RE IR
BT

B TR R A IR v S R A
A1z s AP LB 3 A A TR
3.7.2 #14% (Colon cancer) 7fE3EHE,BHH 10.3
TR BB 25 ™ . o, 39% Ay JE A 4
Joi (R PR F IR R # AL, 1 - 11 HH ) ,36% “hy Jey 36 45 W o (9
I PR DI R L 4 5 T 3 ,20% 2 A 9 HE
MBI i B9 BCRLE G R L 8 IV D)0 R
31 FJR R ES B 10 5 4R A A7 2643 0 R 90% H T0% *

X

WA PRI T, 45 W I8 S A7 B S R T Sk P sy
3]

R RO

WF 22 24 SR 6T A I i 912 3 7 58 £ 2O A R
B AL S YRLIZ S KM AR5 A s s Al
W AR T XX IIL S A8 55 1A U R I 55 i, 38 i £ B A0 g
REAR 45 i 52 R AR ™ o R v | ey 3R 3 A5 L 02
AT 4 M e R A A RS R A S AR 3 R A
ZFITFN BRSO AR KRITH A4S APz s A
B0 S O BRI o IR v A SR 11 32 Bh
J T ARG AL e B i) B A 6 )

BRI R R SR A RE Bl A T 4 o 1)

B =,
3.7.3 #7 3| BJ% (Prostate cancer)  Fij 4! iR 9 & 26 [

G vh B DL R g AE L A 2 T VR A A TR AR R
PR o 5 B i 8 366 1) 64.% S 65 % LA 1 B 44,75
UL BTV o TS IR R 23% 7 0 HETIR YT
AL A AR VA VE T 2 AR VTR AR HCPT F0ME VR BE T
(androgen deprivation therapy, ADT) ., H & R )5 5
LR SRR, o —Fh 07 20 2z 3.

B 25 WoR IRYT HT O IR ) B B T R A A
Aizsh iz LA R4 G hiMizsh. ARizdhitm
TRBRE W B URTE 3h K, 6 B E R A BURAE
TG RAAT— 7 25 AT A R0 O I R % A2
PR BT 36 97 B9 S8 AT 1K) A9 Bt B iz sl #n b il
iz sl ] 4 B B W BTN B LR T IS B
EA G B i 125 O il T RET L ST
SRR IR DA B B R 40 X 57 1 B A
ERW L S B B T 4 e BT T Ok S R
B HEA TG 0 oAb, 5 KR B A2 SR He, K0
Ji 32 3 B T W R4 S RO I T R

25 bR 0 T R AR, R R R s
S AT A A URHLE S AR D R BDIGTT
3.7.4 BFJ% (Lung cancer,LC)  fili & & 35 [ 9 5iE 4H
KPEMGICT ) F L 5, 2015 4E 94 15.8 T AT
it 9ER ™ BE T 3 1 45 W g L LR N T B R 11
o WFFERB iz ] DL 98 =2 17 #0101 TR fe 0
Hifg™,

T 26 FirzR  Ja 7 e 1) 208 3 I O e K
B8 A RE 8 A RS PR s 3 e E] B
G o R b A5 5 B T G0 AT N o A5 o i e FR o AR R
FIADAS A R T BRI o KR %528 3 A B T4
5 R A L I B 0 R A0 L A T vl 2%
P95 R IE Y . WB AR B S i
1 AT BT 08 S R LA R A O AR 1 o I W



ESEREMS (=EX)

BT BRI, S —WF SR K e A s
3y BT B2 3 % fal i A 56 2B T R LIRS e B
filt B LA K SRR 6 7 A ARG O ROR T . PSSR B R K s
A BT A 5% g 10 M 98 AR B R T BE AL, 1G5 L
W R . RIG 5—7 R, e 309 v i 152 it g 1l
g RGBT T HALBE s R, R
o 98 () BN 5 AT S 3 TR AR T L (EUAS R DA Al
FEAR G R R AT

B2 0T R E s s L W R K
o o A R Bl s T LIS S A Nl BR YT .
4 it

22 ik 7B sh T R R K AR YA T 45 Rl
(I FH o 38 SR F 22505, 0 218 1k Al % Y 1k R
HA B AR X 5 Pasanen % A [ BIF 58 25 e — 87 .
1 3T WU I R AE AR5 2, 5 201 B KA A
Ee 32 3l T W E 1 A, 0 5 At 25 i & 0%
BT LR AR YT B I Tk . SR, I
A A 0 A0 0T LLGE 1o 32 397 1A 1S B 0%, A EE Bl

x2

258 &

JPk R B TR I BRI . HAT, 12348 %
J7 S T AL G A s g U E s A WA S
Pz sl AREB NG ITES AR @, v, A
A 2l T G 550 il ) RE 5 DT BH I 3 EEH SR LT 3
TRk A

SR, ik Gz Sl 4515 L iz Bl A B S 2 [N =
) R At By 1k AR s S B . AR B iE 3 U7 R
IS X R0 BEAT ER A VRS, HEBR P A T BE 9 45 SE , B 4%
OB IE S TR B . TR Zhd B h, 2 E AR
Xz Sl R I A OO, O P 2 ), DA ARG 5
JETT U6, 32 i 19 0 S04 o A AR 5 SUEE 5T N 51 A SL [R]
BT A NSO R AEE SR T 7 58, 1 B 2 R
T E AR, 3 g SR B AT TR

AR 53R v SCHIR 8 5 0 R AT AE — BEAN AL o A B 1 3T
BRI, AT H A ABEHLRT BSL I BE TS, RINA R Gk L
B meta 7)Ao FATRNA M RGN LR34 5 meta 73
Bl BES B 1 Al B o S P A B PR, FATT £
14 19 23 Bl AT BE A 8 o A R SIS

Table 2 Types of exercise for various diseases

Types of exercise

Diseases

LBP,OP,OA , hip fractures, obesity, NAFLD , CAD, CHF, PD, AD, depression, anxiety disorders, COPD,CKD,

AE
after kidney transplantation, BC, colon cancer, prostate cancer,LC

HIIT Obesity , T2D,T1D,CHF,HD,LC

RE Rotator cuff tendinopathy, tennis elbow, OP, T2D, stroke, CHF, PD, COPD, CKD, after kidney transplantation,
BC, prostate cancer,LC

CT OP,T2D, NAFLD, stroke, HD, ILD, after lung transplantation, CKD, after kidney transplantation, BC, colon
cancer, prostate cancer, LC

HE Hip fractures, CAD ,HD,AD,anxiety disorders, CKD,LC

ME OP;OA ;hip fractures;stroke,PD,AD,COPD

Aquatic or water — based exercise OA,PD,COPD
Whole body vibration exercise
Endurance exercise TID

Concentric and eccentric exercise

LBP,OA,after lung transplantation

Achilles tendinopathy, tennis elbow

Abbreviations ; AD = Alzheimer’ s disease ; AE = aerobic exercise ; BC = breast cancer; CAD = coronary artery disease ; CHF = chronic heart

failure ; CKD = chronic kidney disease; COPD = chronic obstructive pulmonary disease; CT = combined aerobic exercise with resistance

training ; HE = home — based exercise ; HD = Huntington’ s disease ; HIIT = high intensity interval training; ILD = Interstitial lung disease;

LBP =low back pain;LC =lung cancer; ME = multimodal exercise; NAFLD = nonalcoholic fatty liver disease; OA = osteoarthritis; OP =

osteoporosis ; PD = Parkinson’ s disease ; RE = resistance exercise; TID = Type 1 diabetes; T2D = type 2 diabetes.
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