Resistance exercise in cardiac rehabilitation

Implementation of exercise training into cardiac rehabilitation program
according to the guideline based on the results of the assessments
- resistance training - theoretical basic knowledge
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Components of exercise based training interventions
ST IR

Aerobic

endurance
training

B EM IR

Exercise to improve flexibility, Perception training,
agility coordination, balance, ... body awareness,

Modified movement games and practical skills of
team games ... self-control

W%i/n\\

BEING
Resistance training
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Resistance Training in Cardiac Rehabilitation
IBERR & YR 25

=> Increase in muscular strength and endurance

AR N =M DRI

- by increasing muscle mass and/or improving coordination
and metabolic situation

B BN AR BT E M/ e E B IEFCEE R

=> Work against loss in skeletal muscle mass and strength;
reduce and prevent decreases in bone mass

3 ERRAIARRENNEMRK; B HFR,E BT

- age related; postmenopausal

FUEX; B2fRE

- long-term bed-confinement or inactive due to illness

R A RAREEMNARSLEF LE

- catabolism of skeletal muscles (e.g. CHF)

FERANDEAE (BB IO HRIE)

- long-lasting immunosuppressive therapy
KERRIZINFT A
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Resistance Training in Cardiac Rehabilitation'UyEFE & P I FE Y25

= Increase in muscular strength and endurance 808 1 #0ii 7
— increase exercise as well as functional capacity ¥ 10;E s 1 BT 2 INThEERE B

— reduce activity limitation /&4 EEIZ R

— improve functionality in carrying out everyday activity iXZEE XN T B B Eh T EE

— preventing falls = 2IFH A

=> positively influence self-confidence and psychosocial well

being, social re-adaptation and re-integration ¥ B{E:10y, 1D EEEE, 2B ENFIHEFABIRRFZZ0H
— improve quality of life RELEERE

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Impact of muscle strength in the elderly
A 713 EFE AN

Reduced muscular strength in older persons has been determined to be a
major cause of disability

ZEANAHUBLERANNRRENEEZERR Z—,

Reduced lower leg strength has been associated with reduction in
TRAOASERVEHRS FIIAFEEERKRRER:
v'gait speed
VIETSIRE
v'balance N~
v e
v'stair-climbing ability
v - &birae
v ability to get up from a seated position 4
v MAE(L A 2RI BE D
Valenzuela T JAMDA 13 (2012) 418-428
Mangione KK et al. PHYS THER. 2010; 90:1711-1715.




Impact of improving muscle strength in the elderly ...
ENEEZE AR

Enhanced muscular strength

som Al J3|] LA

- reduces activity limitation

- TEERR

- improves functional capacity
-INEINEEIERE

- maximizes independence
FEEGENEKNL

- slows the progression of Dementia
-RE B E R RH R

- promotes sleep

- EER

- enhances quality of life and well-being
-REeEFERENERIRR

- reduces risk of falls

- ARR R 2 XL B
Valenzuela T JAMDA 13 (2012) 418-428




balance training in the elderly ...
ZBE AT &N

The exercise program should include exercises that

maintain or improve balance in order to reduce the
risk of injury from falls.

BT RN B & RiTE e E & EEmh %>, DU
PRk SRS N

Balance exercises should be performed daily or at least on three days a week

FEEEINBREED ALK

Example of exercises:

v R B

- walking backwards,
mfEE
- toe walking,

ﬁﬁﬂﬂ]/l\:l:

- standing from a sitting position ...

Nelson ME. et al. Physical Activity and Public Health in Older Adults Recommendation From the American
College of Sports Medicine and the American Heart Association. Circulation. 2007;116:1094-1105
Elsawy et al. Physical activity guidelines for Older Adults; American Family Physician 2010 81 55-59



Resistance Training in Cardiac Rehabilitation

Lo JE R AP HIDTRE VI 2k

— Positive effects on cardiovascular risk factors

5 1Un [N 55 5 778 X R ] 25 R AR AR 22 i
—> enhancement of weight reduction and stabilization

BN EMIE RIS E %

=> improvement of insulin sensitivity, independent from changes in body weight and endurance capacity

NERDRERE, AZEEMMENZARM

=> reduction of blood pressure

SIS

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



In Search of the Ideal Resistance Training Program to Improve Glycemic Control and its Indication

for Patients with Type 2 Diabetes Mellitus: A Systematic Review and Meta-Analysis.
Zitxl, MUeAE2BIERTEEE N MAEES REENE: — T RARRBNEZE D,

SEaAEHENEINEN]

Ishiguro et al. Sports Med. 2016,46:67-77.

Resistance training is
associated with HbA1c

reduction

-0,34% (p<0,001).
BRI 5 P& 2T
EQmA0.3a% FX,

(p<0,001)

Net effect size %
Study source (95% CI) Weight
Mavros et al. (2013) 0.11 (-0.35,0.57)  5.58
Hameed et al. (2012) -0.63 (-0.88,-0.38) 7.29
Kadoglou et al. (2012a) 0.15 (-0.29,-0.01) 7.98
Kadoglou et al. (2012b) -0.50 (-0.81,-0.19) 6.79
Oliveira et al. (2012) -0.43 (-1.91,1.05)  1.33
Yavari et al. (2012) —— -1.70 (-2.41,-0.99) 3.78
Kwon et al. (2011) -0.50 (-1.14,0.14)  4.24
Church et al. (2010) -0.16 (-0.47,0.15)  6.83
Hazley et al. (2010) 0.00 (-1.13,1.13)  2.05
Ku et al. (2010) .20 (-0.77,0.37)  4.69
Plotnikoff et al. (2010) 0.30 (0.15, 0.45) 7.96
Wycherley et al. (2010) 0.00 (-0.44, 0.44) 5.67
Arora et al. (2009) -0.96 (-1.93,0.01)  2.55
Cheung et al. (2009) 0.40 (-0.29, 1.09)  3.87
Shenoy et al. (2009) L -1.62 (-2.59, -0.65)  2.55
Baum et al. (2007) -0.10 (-0.24, 0.04)  7.99
Sigal et al. (2007) <0.38 (-0.63,-0.13)  7.28
Baldi et al. (2003) -0.40 (-2.88,2.08)  0.53
Castaneda et al. (2002) -1.00 (-2.00, -0.00) 2.45
Dunstan et al. (2002) -0.80 (-1.46, -0.14)  4.11
Ishii et al. (1998) -0.80 (-2.91,1.31)  0.71
Dunstan et al. (1998) € -0.40 (-3.29,2.49)  0.39
Honkola et al. (1997) -0.50 (-1.28,0.28)  3.38
Overall (I-squared = 78.3%, p = 0.000) -0.34 (-0.53,-0.16)  100.00

1
NOTE: Weights are from random effects analysis !
I

NOTE: p<0.001 for the overall net effect size

-1 -5 0



Exercise training for blood pressure: a systematic review and meta-analysis.

MEENNER: —TREIEREHM

oo /\
=E7]

Cornelissen & Smart) Am Heart Assoc. 2013;2:e004473.

Meta analyses including 29 RCS resistance exercise
FHBZE, HuBE)

SN TAaE29I0

=

ik

L

Mean blood pressure
S0 Sl
resistance exercise
R Y%

-1,8 /-3,2 mmHg

— l -

normal blood pressure
IEFME
-0,59/ -3,4 mmHg

prehypertension
= M ERTHA
-4,0/ -3,8 mmHg

Hypertension
= %
+ 0,47/ -1,0 mmHg




Comparison of the Effects of Aerobic Training to Resistance Training on Health and Fitness

Variables B &) &M ANZGIEETZ S IMAIITLE

VariableZ¥ = Aerobic Exercise ResistanceExercise
Bone mineral density @ 1) BRZRE ) (N
Body composition & {43
Fat massBEfifi= NS !
Muscle massillEAIRE o ()
Strengthfll /3
Glucose metabolism%& &) #E {% 151
Insulin response to glucose challengefE & RN | | A
Basal insulin levelsZ At 53R KFE ! l
Insulin sensitivity & 5 R E ) T
Serum lipidsIfi ;&g E
High-density lipoprotein®= Z EEEH T T
Low-density lipoproteinfE Z E 5 &R | le
Resting heart rate&% B0 I !
Blood pressure at restg% 2 M+
Systolicl& 48 £ I !
Diastolic&7 5k /E ) !
Physical endurance & {&fif 11 (N [l
Basal metabolism&L it £ 15 1 ()

1 indicates increased; |, decreased; and < negligible effect

t REAFAS; |, B&IE; T «— FREAR LIZRAISZ0E

(Randy et al. Circulation 2006;113;2642-2650)

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Effect of combined aerobic and resistance training versus aerobic training alone in individuals with coronary
artery disease: a meta-analysis
NEEB R LRE)EGS BEAE RGN S RebKEREENZIN: —NEEDHN
Marzolini et al. EJPC (2012);19;81-94

Aim: To compare the effect of aerobic training alone versus combined aerobic and
resistance training on body composition, cardiovascular fitness (VO,,_...), strength,
and quality-of-life (QOL) in coronary artery disease (CAD).

Bir: EREINE RGN EEINEEE G IRk EREE SR
LDMERERE (RREEE) . DEMERRENZN,

2pea

Meta analyses: 12 studies N= 504; CAD-Patient
ZESHT: 121K N=504; IRSIBKERESE

n: 229 aerobic training patients

2292 B IAEE

n: 275 combined aerobic and resistance training patients
275ZBEMMBEEZE)IGEE

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Exercise Capacity 1ZEIEES]

Difference combined vs. Aerobic exercie only ZR&i)llZ5 BIME &I ZRIXTEE

a) + 0.41 mL/min/kg VO2peak (ns) +0.41 E2F/7 /TR FR=EE (KR
b) + 0.88 watt/exercise time (p<0.01) + 0.88 FL4%/5E5NAT(8] (p<0.01)

Marzolini et al. Prev Cardiol 2012;19:81-91



body composition(DEXA):
combined vs.
aerobic exercise only:

BRG (BBE)
a5 B NES
L

a) fat-free mass

EEERE
+0.88 (p<0.001)

b) percent body fat
KEEE=
- 2.30 (p<0.001)

c) trunk fat

8XFAERR
-0.56 (p <0,001)

Marzolini et al. Prev Cardiol
2012:19:81-91



Combined vs. aerobic exercise only

RS 2B RINZRRIITLE

a) upper body strength +0.77 (p<0.001)
=k

b) lower body strength + 1.07 (p <0,001)
TEhHE

Marzolini et al. Prev Cardiol
2012:19:81-91



Effects of resistance training on muscle strength, exercise capacity, and mobility in
middle-aged and elderly patients with coronary artery disease: A meta-analysis.
MBI P EFEANIRBEEEZN S . EehgEHFEN NN : —NEEDR
Yamamoto et al. J Cardiol 2016; 68:125-34

Aim: to investigate the effects of RT on exercise capacity, muscle strength,
and mobility in middle-aged and elderly patients with coronary artery
disease (CAD).

Bin: tAEMEINGNPEEEIREIBKEREEGEIGESD . NANERERN

Meta analysis: 22 RCS N= 1095; CAD-Patienten;

E2F oM 22 PEIE4EAEAR N=1095; IRIBKEREE
7 RCS strength vs. Control Group

7RCS H=vs. WHRA

16 RCS strength vs. combined aerobic and strength training
16 RCS HE vs. BENELEEIIE




exercise capacity 1GEIgES]

differences compared to control 53JBB4BHLEZER
middle-aged FF + 0.90 mL/min/kg VO2peak
elderly Z& +0.70 mL/Min /kg VO2peak

Yamamoto et al. J Cardiol 2016;68:125-134



lower extremity muscle strength (knee extension) FBEAL]  ({BRER)
- differences compared to control 53BBABLENER
middle-aged HE A SMD + 0.65

elderly Z82 A SMD +0.63

Yamamoto et al. J Cardiol 2016;68:125-134



upper extremity muscle strength (chest press — biceps curls) LRGN (B9#E--— LAl E )
differences compared to control S53JBB/BIELEMZER
middle-aged HEA SMD +0.73

elderly EFA SMD +1.18

Yamamoto et al. J Cardiol 2016;68:125-134



mobility (six-mintes-walking-distance) RiE%E (60 WHTITHEE)
differences compared to controle 5XBEHMBLENES
middle-aged HEA SMD + 0.13 ns.

elderly E&HEA SMD +0.61 (p =0,003)

Yamamoto et al. J Cardiol 2016;68:125-134



The effect of resistance training on clinical outcomes in heart failure: A systematic
review and meta-analysis
AN OO RIBIGKRERNZMN: — PR ERBMHNEES R
Jewiss et al. Int J Cardiol 2016;221:674-681

Meta analysis: 27 RCS (29 exercise groups)

EFH: 27T Em4EAAR (RCS) (297Emh4A)

N= 2321; chronic heart failure

N=2321; (€0 RIS

6 RCS strength vs. control

6 RCS  NEINEk vs. XJIRA

18 RCS combined strength and aerobic exercise vs. control

18 RCS BRNELHGINEZ vs. XIBRA

5 RCS combined strength and aerobic exercise vs. aerobic exercise only
5RCS ARNELHEINE vs. BIMEB RIS

Intensity: 60-80% 1RM

BE: 60-80% 1 REAHIE

Program duration : £ 6 weeks — 26 weeks

INE 54T : <6 & —26 &

Outcome Parameter:

ERSE

mortality, hospitalization, peak VO2, peak HR, LVEF%, 6MWD, Qual,
AR, Fix. #EEEE. OXEE. DOEFMDE. 60HPTHERE. RE




N — —

exercise capacity 1GTEES]

+3.99 mL/min/kg V02peak; p<0.001(strength vs. control) (F1=IZk vs. XEBLA)

+ 1.43 mL/Min /kg VO2peak; p=0,002 (combined vs. control) (Z=&1)l|Zkvs.3JEEZH)
+0.61 mL/Min /kg VO2peak ns. (combined vs. aerobic only) (42&1)l|Zkvs. B R)|ZR)

Jewiss et al. Int J Cardiol

oW - - .Y Y . Y.Y



quality of Life (MLWHFQ)
TiEkRE (DHRIBEE)
strength vs. control - 8.31 (p <0,001)
HENEk vs. FERA - 8.31 (p <0,001)

Jewiss et al. Int J Cardiol
2016;221:674-681



6 minute walking distance

67T 1TIE S

+ 41,77 m; p<0.001(strength vs. control) (H=I|%k vs. XEEZH)

+ 13,49 m; p=0,002 (combined vs. control) (&% vs. 3JEEZH)

Jewiss et al. Int J Cardiol
2016;221:674-681



Resting heart rate

SIS

+ 5.43; p<0.001 (strength vs. control) (FE3)l1Zk vs. 3JEE4H)
- 0.56; ns. (combined vs. control) (&Z&1l|4k vs. 3JEEZA)

No advantage in improving

FERENTAEHATME:

-Mortality

BT

-Re-Hospitalisation

-BA\[=afr

-LVEF%

-AIOES MO LR . .
Jewiss et al. Int J Cardiol

2016;221:674-68



The effect of resistance training on clinical outcomes in heart failure: A systematic
review and meta-analysis
AN ONRBIRRE RN — P REERBMEZESH
Jewiss et al. Int J Cardiol 2016;221:674-681

Conclusions:
LEip:
Resistance only or combined training improves:
BRI IIZREL 4 )| R EEIN S
-peak VO2,
AR =EE
-quality of life and
DI RIBEENEFREN
-walking performance in

heart failure patients.
1TERES]




Implementation of exercise Training in cardiac rehabilitation

EENillZhE O TR E PRI A

Careful clinical evaluation including: risk stratification,
symptom limited exercise testing

EHENEARITE, Si5: RBSR. FMEERREEENNR -

Individual objectives of the exercise program

G BT A B R V PR

Individual exercise prescription and training protocol

N NESLHFNGES T N *

Individually dosed and adapted exercise training

EFDAIRERIBEE RIS NS *

Control of efficacy

Modification and adaptation of the exercise prescription and training protocol referring to the patients objective medical and subjective health status

I AHYIES] sEEEnENESERNEMNERS LEEELEML SIS, =




Resistance training in cardiac rehabilitation
IO\BEER 8 A RE I 2%

Y1

Resistance training is prescribed according to dosage parameters such as:
TIRRIIZRN = BR AN P RIE S EHIE |

—Intensity (resistance) | I
-32E (#1FR) :
—Volume

-zxE
—Frequency

SES

—Duration

Bt

—Rate of progression
WNEHEZELRHREE)

A number of methods for determining the intensity for resistance training exist
ZREMEINZGRE, B—RIIAE.

One method is based on a percentage of the one repetition maximum (1RM)

HR— 1T ERE—REREEELEER

Prof. Dr. Birna Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne




Implementation of resistance training in cardiac
rehabilitation

PRI ZRTE OV R & AP RYSChE M R

pre-training - Implementation of exercise; improvement of self perception
and coordination; learning to correctly perform exercise

lZkR0- iERNEhE; BRBEMAMEEENR J\ /L E; FIIERNEEHAT

Evaluation of muscle strength - one repetition maximum measurements

BT E- —REAEE ENE SZ

Improvement stage | Improvement of aerobic endurance and coordination

EEMER | BERNANRIENNE %

Improvement stage Il increase of muscle mass; improvement of

coordination

IEMER | ARERINE; hAN%E N/

Improvement stage Il Increase in muscle strength
EUEMER Il RN ERNE K




Resistance training in cardiac rehabilitation recommendations

DV R S AR RO BR I 2R T

Intensity 4-8 exercises
5B 4-8/RIBHN
=% one repetition maximum(1RM) ‘ Frequency
> —REABEELE fthes
30-60% 1RM - (70-80 1RM) 2:3 days per week
Number of reps EE??;{ ine dav in b
ER =D - Wl’f restlé\g ay in between
= depending on intensity (8-25 reps) FEABEREH

>iRiERE (8-25XEE) et e

Number of sets
HEN
=1-3

Resting time between sets/ exercises
BAEENRERE

=> one minute

= 19

= progression (gradual increase)

>R (FAEM)




Importance of characteristics and modalities of physical activity and exercise in the management of cardiovascular health in
individuals with cardiovascular disease (Part lll)
Vanhees et al. EJPC 2012

Table 2: Implementation of dynamic strength training in patients with cardiovascular disease (modified according to Bjarnason-
Wehrens B et al.’’8, Williams MA et al.”’%)

General recommendations: if possible training should include all muscle groups. Training should change between agonist and antagonist
muscle groups. Between training of each muscle group there should be a pause of more than 1 minute.

Aim Intensity Number of Training frequency
repetitions
per muscle
group
Initial stage Implementation of <30% 1-RM 5-10 2-3 training units per
(pre-training) exercise; improvement of RPE =11 week,
self perception and 1-3 sets each unit

coordination;
learning to correctly
perform exercise

Improvement Improvement of aerobic 30-50% 1-RM 10-15 2-3 training units per
stage | endurance and RPE 12-13 week;
coordination 1-3 sets each unit
Improvement increase of muscle mass; 40-60% 1-RM 10-15 2-3 training units per
stage Il improvement of (> 60% in selected week; 1-3 sets each
coordination patients) unit
RPE <15
Improvement Increase in muscle 60 to 80% of 1-RM (in 8-10 2-3 training units per
stage llI strength selected patients in good week; 1-3 sets each
clinical condition and with unit

heavy physical
employment or those
returning to sport)

1-RM = one repetition maximum; RPE = rate of perceived exertion

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



EOmERRFBEXNDMEREEEDP, ﬂiﬁ malEar R kA AMERE (F=597)

Vanhees et al.

(Rx

TRF IR

Y, 2012

K2 SSHEINGEOCODERBEES ERNINA (4Bi#EBjarnason-Wehrens B et al.”’8, Williams MA et al.’° {&24)

AREIX: AR A fz"’ﬂ’hﬁ, WEZRRP KPR BRIAREE. XN EABEFIFSIANEANINIGROZEZEN . FBRIIGS— TR
E¥ﬁu A1 A LRSI,
Hin SRIE STARE SRS
- % %Lx ”
IER)ENE; BIEEAF N <30% 1R AEEH 5-10 _
=AM B (311 2Rl TEENMIENE; FIIEHR ERMZUJWEE HE=11 BR2-3M%8 7T,
HEEN A F81-348i%
BEMAOMPRLERRE 30-50% VRERAEEE 10-15 . _
HEHK | FWUR N RETIFE12-13 BRE2-3M%8 7T,
F81-38i%
ARREIER; HEY 40-60% 1R AREEE(N 10-15 gE2-31" J||j:$75,
HEME I BE P E> 60% ) BHIT1-3HII%
FNE N RETITE <15
AR HERIE K 60 to 80% TRZRAEEE 8-10 BE2-3M%4E 7T,
BEHER NI (IRFRIRREF . RS ERNAE BRT1-3AI%k
E e EHRLGENINIL
FBE)
1-RM =1;K35§7(§§1E, RPE = EXJHU{ZISj]EZﬁ'\LEFfE Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine,

German Sport University Cologne




Familiarisation prior to resistance exercise
R I ZR BRI AR Ex

A familiarisation process as a begin of the resistance exercise program is essential to
avoid injury, to assure a proper lifting technique, without compensatory movements
and without breath holding

AT RRENTMBANGNAIRRER, XEEN T ERZ(H, HfiRESNERIRIG,
RENEME GBS AR

»Teach and practice correct lifting and breathing technique at very low load

>ERERENERLT, ASREFEESS] IERERIAIEIRERIS

- one session in younger and experienced individuals
NFERN., ARUNEE, REIRRMBET

- multiple sessions in older inexperienced patients

- WFEE. ROZNEBE, BRILUXR

» This familiarisation process should be performed prior to strength testing, so it can be
used for testing and training

> XTSI REFTEENERNENHTT, ATAE R DA A REIHRAH)IZR a0 &EE TIE,

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and
Sports Medicine, German Sport University Cologne

Levingera et al. Journal of Science and Medicine in Sport (2009) 12, 310—316



Implementation of resistance training in cardiac

rehabilitation
IVIEER & A7 BH I ZRAY SE T

Initial stage — pre-training — familiarisation
IR Ex-ll 2R Bl -ZA BT T2

To implement the exercises; learn to correctly perform exercise; improve of self perception
and coordination

mNEhte; FIIERANEEAR; BEREAMMEGE RN E

&
» very low intensity, < 30 % of 1 RM, RPE <11; breathing control
> RIEEVEE, RFT30%NTUREREEENE, EMEARTITE <11; HERIEH
» few repetitions (5 —10) at low speed of movement,

> EREEEEL FESEXRHRD (5-10)
» 2-3 sets with > 1Min rest between the sets
> 2-34H, BABKE19HHMU L
» 2-3 training units per week,

> BRE2-3MIIZGETT Bjarnason-Wehrens et al. Eur J Cardiovasc Prev Rehabil 11 (2004), 352-361

Prof. Dr. B. Bjarnason-Webhrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Evaluation of muscle strength cardiac rehabilitation recommended

one repetition maximum measurements
DEREAR N E T LERE
— R AEEENS

- to prescribe individualised safe and effective resistance training intensities
- FELZEBRTAIERIIZREE

- to track the progress of an individual

- IRREBENHE

- to evaluate the efficacy of resistance training regime

Objective
= | 1
_ jJEStrength Enduranjﬂ;‘tjJ
];6 reps 8-15 reps > 15 reps
SEEE 555 :
High Moderate

Intensity Intensity
| |
1 2 3
Sets

Williams et al. Circulation 116 (2007), 572-854)

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Evaluation of muscle strength cardiac rehabilitation
one repetition maximum

DER S A D =1
—XRAXEEE

The one repetition maximum test has been shown to be reliable for various populations —also in
untrained middle-aged as well as old individuals

—REREEEMIHBIANTZSHARE T ZENERE-BFERE)

GNP EFRE

1RM a gold standard in dynamic resistance exercise testing

— REAEEEENSMEINGHNERINE

The 1RM is defined as the maximum amount of weight/resistance that can be performed for only
a single repetition for a given exercise - with a proper lifting technique, without compensatory
movements and without breath holding

—ARAREEENEX, EXE—RECHRE—EENTHMEEERNREREZ/MEI-B1E
SHigieRkIs, RENEENENRERE

Kramer et al. Curr Sports Med Rep 2002 ; 1 (3) 165-171; Levinger et al. J Sci Med Sport 2009;12 (2)310-316;
Schroeder et al. J Gerontol A Biol Sci Med Sci 2007; 62 (5), 543-549; Taylor & Fletscher J Sci Med Sport 2012;15,
69-73)




Evaluation of muscle strength cardiac rehabilitation

one repetition maximum measures

DERE RN ST G
— REARESEEIS

This method is comparatively simple and requires relatively inexpensive non-
laboratory equipment

XM AENE R, FENIFLNAREENER.

The 1RM test can be performed using the same patterns as those undertaken
by the exercising individuals during their normal training

— REAEEENEFTIRREBE ER UGN AIRIVETT

Numerous studies have reported that the 1RM method to assess muscle
strength is safe for patients with cardiovascular disease

SIMARBER, HMERNEN—REREEENEHENOMEXRRBE E
ZEH

(Ghilarducci et al. Am J Cardiol 1989;64:866-70.; Featherstone et al. Am J Cardiol 1993,71:287—92). Shaw, et al.
J Cardiopulm Rehabil 15: 283-287, 1995. Barnard, et al. J Cardiopulm Rehabil 19: 52-58, 1999. Levingera et al.
Journal of Science and Medicine in Sport (2009) 12, 310—316




One repetition maximum testing prescription
-standard protocol -

—RBRKEREENE

-FTEE 7 3E-
1. A light warm-up of 5-10 repetitions at Communication between supervisor and
40-60% of assumed 1RM : : :
test person is of particular importance
_\Rgzﬁl\ﬁﬂl\]/?\;&%, 5-1O\i§E, 1\ﬂHE_j( = -7 S \ AN LN
“EEEm40-60%, o KB ARNZIRE Y BN EE
rest period = 1-min

RERTE]1 2 F AL
2. 3-5 repetitions at 60-80% of assumed
1RM

3-5REE, 1/RmAREEERI60-80%
rest period of > 2-3 min
RERSE)2-3 # A &

3. After 3-5 attempts the weight which

can be lifted in a single repetition
shall be identified

3-5X=1fE, RIEEEFGENESHA
PA#E B E

The 1RM value is reported as the weight
of the last successfully completed lift

1TRBRAEEEIIRE—RRINEENES

Skinner Exercise testing and exercise prescription for
special cases. Lippincot Williams & Wilkins 2005)



Predictive one repetition maximum
ol —XEE & AXE

http://www.exrx.net/Calculators/OneRepMax.html

Brzycki’s equation to determine max load:
i E | A D RYBrzycki/a Ty

Weight + (1.0278 — (0.0278 x number of repetitions))
=+ (1.0278 — (0.0278 x EEx%N))

Baechle equation to dertermine max load:
ERAMENBaechle/A T

Reps: 1 2 |3 (4 (5 (6 |7 |8 |9 |10]|11 (12|15
9% 1RM Brzycki 100195(90188 86|83 [80|78|76(75]|72 (70
° Baechle 100195193190 | 87|85 (8380|7775 67 | 65

Brzycki, M (1993). Strength testing-Prediction a one-rep max from reps-to-fatique . JOPERD, 68 p. 88-90

Baechle TR, Earle RW, Wathen D (2000). Resistance Training In: Naechle TR & Earle RW eds. Essentials of Strength Training
and Conditioning, 2nd ed. Champaign, IL Human Kinetics p: 395-425.

http://www.exrx.net/Calculators/OneRepMax.html

Prof. Dr. Birna Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne




Predictive One Rep. Max.
Tl —REERKE

http://www.exrx.net/Calculators/OneRepMax.html

REnNES 23 One-rep max— ARAEEE
20 Weight Lifted
12 50% 1 RM 17 75% 1 RM
S Reps 13 55% 1 RM 18 80% 1 RM
Performed EJE)RE 14 60% 1 RM 20 85% 1 RM
Calculate Reset] 15 65% 1 RM A 90% 1 RM
e &ig 16 70% 1 RM 22 95% 1 RM

Enter "Weight Lifted" and "Reps Performed". The repetitions must
be between 1 and 10. Press "Calculate” for the weight you may be
able to perform for a single repetition.
BMANRENEEN'EE RN, EEXBNIE1E102[E, 2T
B8, MeESHIR—XEEEIRENES,

Prof. Dr. Birna Bjarnason-Wehrens, Institute for Cardiology and

Sports Medicine, German Sport University Cologne http://lwww.exrx.net/Calculators/OneRepMax.html



Predictive One Rep. Max.
ol —rREERKNIE
http://www.exrx.net/Calculators/OneRepMax.html

HENESE 27 One-rep max— R AEEH
Weight Lifted
14 50% 1 RM 20 75% 1 RM
“1 Reps 15 55% 1 RM 22 80% 1 RM
Performed BERE | 16 60% 1 RM 23 85% 1 RM
[ Calculate Reset] 18 65% 1 RM 24 90% 1 RM
: : 19 0 26 0
e — 70% 1 RM 95% 1 RM

Enter "Weight Lifted" and "Reps Performed". The repetitions must
be between 1 and 10. Press "Calculate" for the weight you may be
able to perform for a single repetition.
BMANRENEE N EE RN, EEXBIE1E10Z[E, 2T
B8, MeESHiR—XEEEIRENES,

Prof. Dr. Birna Bjarnason-Wehrens, Institute for Cardiology and
Sports Medicine, German Sport University Cologne




Implementation of resistance training in cardiac
rehabilitation

IR BR & AP BRI ZRAY SE Tt Rz AR

Improvement stage | — muscle endurance training

EXEMrExI - AR 7291125

To improve local aerobic endurance and coordination

EREA | MR
» dynamic, low isometric component!
iSH . BOFKRN!
low to moderate intensity (30 — 50% 1RM)
REIFPEEE (30-50% 1AERAEEE)
number of repetitions (10-15)
EERE (10-15)%)
2-3 sets with > 1Min rest between the sets
2-34H, BABIKRE1DIFNL
» 2 —3 days per week for

V.V V V V VY

'EJEJ 2'396 Bjarnason-Wehrens et al. Eur J Cardiovasc Prev Rehabil 11 (2004), 352-361

» RPE (Borg-scale) 12-13 EXUANRIEE (BorgEFR) 12-13

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Implementation of resistance training in cardiac
rehabilitation
IOVBE R & P BRI ZRAY SERE L F
Improvement stage Il

ENEMESE I

To increase muscle mass and improve coordination

SEANA A BrE A a1

> dynamic, low isometric component!
S WDFRIG !

» moderate intensity (40 — 60% 1RM)

> HEEE (40%-60% VRRAREEE)

» number of repetitions (10-15)

> BEXRE (10-15K)

» 2-3 sets with > 1Min rest between the sets
> 2-34H, BABEWREIZDTFME

> 2 —3 days per week for

BE2-3X
Bjarnason-Wehrens et al. Eur J Cardiovasc Prev Rehabil 11 (2004), 352-361

» RPE (Borg-scale) < 15 EIANRRIEE (BorgE®k) <15

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Implementation of resistance training in cardiac
rehabilitation

IR BR & AP BRI ZRAY SE Tt Rz AR

Improvement stage lll — in selected patients in good clinical condition

eXEMERIN - I RANAFRINIE RS
To increase muscle mass strength

NENRRENE

> dynamic, low isometric component!

iSEY . BDFRIT!
» high intensity (60 — 80% 1RM)
> B53E (60-80% 1/RHEAEEE)
» number of repetitions 8-10
> EBEIXEB-10
» 2-3 sets with > 1Min rest between the sets
> 2-34H, BAHBEIRE12HIUL
» 2 —3 days per week for

FHRE2-3X

> RPE (Borg-scale) <15 FIRHRERIFE (BorgEXR) <15

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Resistance training in cardiac rehabilitation

- at what time and for whom?

DR R E R R I ZR
-fol A2 -

Y

» Resistance training may be considered for patients in phase Il and phase 1] cardlac rehabilitation

> HARDINER R R E Hi B E r] Z R TR ISR

» itis contraindicated in phase | (acute hospital phase)
> B—MER(ERSUEER

Exercise training should be started as an aerobic endurance training

GEIYIZRN AT |l Al 27T A

vV VYV

» Resistance training should be considered as an additional element,
it can be integrated early into the training program (after 4 to 6 units of endurance training —
earliest)

> MBRIGNEIANAR—TENAR, ERNERRRESHIIZITL(FE4RI6 T D% RTLZE)

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Patients after Bypass Surgery
IDERBHTFARGEHE

» wound healing is usually completed in 4 — 6 weeks.
hOBE—ARHEE4-63
» physical exertion causing tangenital vector forces in the sternal area
(pressure or sheering stress) should be avoided at least 6 weeks (up to 3
months) after surgery.
EFAEED6AE (237 H) AMNEREESHME XIEE DTN TERE.
» the sternum should be checked for stability by an experienced
healthcare professional before resistance training is initiated.
FEFEMEINZZRI, MNMiZE— T EERNNETEWARKNENBRENM.
» no postoperative complications provided, patients may start with low intensity
resistance training for lower limb at an earlier stage — a stable body trunk is required

MRBAAREHKE, BEAUEREMEFBREENTRIIZ, FEE—TRENKT,

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Patients after cardiac transplantation

IDERREENEE
- -

,:*,m_\f . [REE
v ‘1

> usually patients suffer from a preoperative loss of muscle mass and
strength

BEENANARRENNEE S T

» post-operative a long-lasting immunosuppressive therapy
results in atrophy of skeletal muscles and loss in bone mass

ANEWREREIDGET, SSHERINERENETRERK

» Stable patients should start a moderate, individually adjusted muscle endurance and
resistance exercise training to avoid these negative side effects - as soon as possible

Jﬁ}/'ﬁ ENBENRRFIGEREN. RETAEEA AN DFIFEIIZ 2EX

|J1/Eﬁﬁ E’J I]r] Braith et al. The Journal of Heart and Lung Transplantation, 12 (1993), 1018-1023
Braith et al. ) Am Coll Cardiol 28 (1996), 1471-1477

AN

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne




Implementation of resistance training in cardiac rehabilitation

OHERES PSRRI

= DRSS G e
7 K s \ ".p". ¥ |
g SN e .
[ v-::f L B .
- ¥ e -
b
-

Special directions for training:

IEFFRES:

»Program should include a standardized exercise program for mobilisation and stretching
for warming-up, and cooling-down

>IMEN S E— T EXNGEINE, BFREMERNIEFRALE,

»start the restistance training with a single set of 4 to 8 exercises - later increase number

of sets (2-3) and exercises

> Fria1404 - 8R4 89 BRI Zr-TH SIS ANEEN(2 - 3)F14>)

»perform varied training covering the major muscle groups; chest, shoulders, arms, back,
abdomen, thigh, lower legs

> ZENIZ, RETENAREE: WEE. B3, FE. 530, BEEb. KEB. /A&

» some of the exercises may be performed unilateral

BLEITEE) Al BE I HTHY

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Implementation of resistance training in cardiac rehabilitation

UWEE¢MMW%M*EF%

24y P

perform the resistance training,
FEEMBR Lk

» in a rhythmical manner at a moderate controlled speed
M—MBNENAN, EHREEF

» through a full range of motion,
SEERNERE

» avoid a continuous, tensed-up grip
BRITERN . ZRAHTHE

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Implementation of resistance training in cardiac rehabilitation

UWEE¢MMW%M*EF%
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Special directions for training:

WERFaltE R

» If symptoms occur, discontinue the training immediately (vertigo,
arrhythmias, dyspnoea, angina pectoris ...).
AMRBIGEIR ZEME IEZR(Z = . OEKRE. [FIREME, OARTRE...)o

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Blood pressure response during

Valsalva maneuver
FLECshERYAY I = Rz ¢
» avoid breath holding and straining (Valsalva maneuver) by Z >
exhaling during the contraction or exertion phase of the lift and \
inhaling during the relaxation phase) °) A 3)
AR ZEm ERs A DTS, AABAAR ExEk &/ O 4ER ExIR S, (FLER
ohfE) , IXHEREUSRA L BT IS FE SR EEE

200- mmHg
N \ ’\\k\\\
100-
1s
50- 0 1 2 H 3 4 5

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne




Implementation of resistance training in cardiac rehabilitation

extremely hard
very hard

hard / heavy
somewhat hard
light

very light

extremely light

nason-Wehrens

: Resistance exercise in the cardiac patient: what evidence do we have?

» Use the Borg Rate of
Perceived Exertion Scale.

»The correct load is also
determined by the perceived
exertion of the patient!

»To learn self-perception
control heart-rate as well as
RPE-assessment

» Patients with moderate risk
should achieve RPE 15 at the
very most, better RPE 12-13.
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Absolute and Relative Contraindications to Resistance Training$i BRI ZkA042 33 FIE 3T EE R

Absolute ZBIJE=

Unstable CHD ANF27E 2 et 0

Decompensated HF KA MO RiG

Uncontrolled arrhythmias A< BEIE BRI AU OMEL B

Severe pulmonary hypertension (mean pulmonary arterial pressure >55 mmHg) 7R BEIBAEIZHI A9/

BRE

Severe and symptomatic aortic stenosis/™ & HIFIEIX! I_&LEEJJM(?JL\%%?E

Acute myocarditis, endocarditis, or pericarditis@ %/ . IODRER I OB K

Uncontrolled hypertension (>180/110 mmHg) R BEIBABIZFIRI S M/E(> 180/110F KK HF)

Aortic dissection F &Ik K=

Marfan syndrome S N K EZEE

High-intensity RT (80% to 100% of 1-RM) in patients with active proliferative retinopathy or
moderate or worse nonproliferative diabetic retinopathyiﬂ“ﬁ%ﬁi‘%ﬁﬁ'lﬁmMﬂ%f‘ _JZEP}EEiE)IEE’]
FRIEIE AR PR LM AR A RN B E H1TSRENEIIZRB80%E100%H1 ; ?7@’2@)

Relative (should consult a physician before participation){B3 2= (BEIE)
Major risk factors for CHD 7/CMANFEENX G E =
Diabetes at any age {E{a] iR EXBINERTA
Uncontrolled hypertension (>160/>100 mmHg) R EEIRARIZFIAN S M/E(> 160 / > 1002 KK M)
Low functional capacity (<4 METs) {5IHgE14EEESI (< 4 METs)
Musculoskeletal limitationsH/L IR & §& PRl
Individuals who have implanted pacemakers or defibrillatorstE A\ 23823 FRENZSAIA

Prof. Dr. B. Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne Williams et al. Circulation 116 (2007) 572-854)




Thank you for your attendance
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