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EFFECTS OF THERA-BAND TRAINING COMBINED WITH BLOOD
FLOW RESTRICTION ON MUSCLE SIZE, MUSCLE
STRENGTH, AND SAFETY IN OLDER ADULTS

Tomohiro Yasuda and Toshiaki Nakajima

SUMMARY

Background: Recently, we reported that blood flow-restricted (BFR) training using elastic bands for resistance
may be an effective home-based resistance training program for promoting muscle hypertrophy. However, the effects
of elastic band resistance training with BFR on muscle size and arterial function remain poorly understood.

Purpose: To examine the effects of low-load, elastic band resistance training with BFR on muscle size and arterial
stiffness in older adults.

Methods: Healthy older adults (ages 61-85 years) were randomly divided into BFR resistance training (BFR-T, n
=9) or non-BFR resistance training (CON-T, n = 8) groups. Both groups performed low-load arm curl and press
down exercises (four sets, respectively) using yellow or green bands (Thera-Band), 2 days/week for 12 weeks. The
BFR-T group wore elastic cuffs (width: 30 mm) around the most proximal regional of both upper arms during
training, with incremental increases in external compression starting at 120 mmHg and ending at 270 mmHg.
Observations before (pre) and 3-7 days after (post) the final training session were: MRI-measured muscle cross-
sectional area for upper arm (CSA), maximum voluntary isometric contraction (MVC), cardio-ankle vascular index
testing (CAVI), ankle-brachial pressure index (ABI).

Results: Elbow flexion and elbow extension MVC (7.8% and 16.1%) were increased (P < 0.05) in the BFR-T
group, but not in the CON-T group. In CAVI and ABI testing, there were no changes between pre- and post- results in
both the BFR-T.

Conclusion: In conclusion, low-load, elastic band resistance training with BFR improves muscle CSA as well as
maximal muscle strength, but does not negatively affect arterial stiffness in older adults.

Key words: vascular occlusion, low-load, elastic band, muscle hypertrophy, arterial stiffness.
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Fig.1. Illustrations show the body position used for exercises.
Arm curl (a) and press down exercises (b) were performed with an
Thera-Band.
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Fig.2. Training timeline.
RPE = ratings of perceived exertion.



T, LR (BB XD 6 cm Lomg) &
ERih R (NBEE X Y16 cm LOWIR) OfIE
2B 5 CSA 5 L7227

4. BhAR - 0 RAERERR A

BIIRAEAL AR AR & L C CAVI & ABI (VaSera-
VS-1500, 7 7 ¥, Wi w7z, MWEE
MRS T1043 DR FHR T R B X OV B

ERC IR E A 7 5 2 B E L2 oS~ A 7.

IR R AR & s U C e L7z, AN
FERE (XA L REEI IR\ 35 V) % BRI B 14 0 BSOS TS
MO FMD % &R B E % (UNEX EF, L
7 A, GlRE) Tl L7z,

5. BEREMLER - IR oA

MFEHIR T TO ML ==V 72X > TlAED )
27 RGN AT 2 h RS20, PL—
= ¥ ZHi OB TN OE A ERIR 2 S BRI 2 5
ml $RIL L. FDP. D-dimer & CK % Z3#7 L 72,

6 . AHR B

A H oA BB R E 2 W E S 5 720, i
THE B & U8 = BE A o #7 IEA BURR P o> FE 1T 7R
# (Vitrode F, HAGE, Hi0) ZAF L. R
HiE - RO MVC RO BHIFE) & £ T3
FEHWLET =2 A= VBIOT LAY Y Vi)
(53 2) hOfEEN ZFHI L 720 RS /57—
o ENETNORSHENZ A L (LabChart
7, ADInstruments, HU5%) 2 F H o AH b 38 B i B
% % MVC Tl L7z #EBREDO L2 IZiE L —
=V 7EMEICENS (B 2R RISTEE S &
%) FTCRHMZETLZELBEIN/20, Z

(123)

DOWEIZWEERE DS b L — = ¥ ZEEICH 1B NR 72
2MHEO L —= ¥ FEHTNHER L 7.

7. EEIRYE Sy

M= O GFERZFMMGT 5720, F
L—= v 7 T LR T IEHE O RPE Z sk L
727, 2MHED P L—= v U OFHEE |
oO7F—4% L LTHE L,

E. #Etz

FUEFEE X T X CTPIME £ BERZETRL
o M=V FEMHHOEB LML —=2 T
MECELTIE ThL—=> 7% (BFR-T,
CON-T) X Fgf] (Pre, Post, DT)J (ZBI§ 5% =T
FLHE O W 2 AT ARAEDRO LN E
(213 Tukey %% VT post-hoc 7 & b %475 72,
fEHTIZ1Z IMP Pro Ver. 9.0 for Mac % F\», fafa=s
5 % A & A EKHEL L7z,

o £

A. HERE DB FEFE

BFR-T & CON-T O [ T4 (71.8 = 6.2£68.0
+5.15%), 8 (159.7 £ 10.8~155.1 + 6.7 cm),
K (51.7 = 11.4 £52.8 8.0 kg). BMI (20.1 £2.2
£22.0 3.0 kg/m’) B L ORI (242 +5.1%
£283+4.8%) IAEEIRDOLN o7z F
72v ML=V TRitkBE T4 L=V 7T
RE, BMI B & OMEIRIERICH a2 Big
ENholz,

B. ML —Z=JhOMEMHEENEE & RPE

R o X % 72 A 1B B s 1L, 2 ffH

F1. 2 M H OB R & ERA SE B 5

Table 1. Relative exercise intensity and ratings perceived exertion during two exercises.

BFR-T CON-T
Mean (+ SD) Range Mean (+ SD) Range
Relative exercise
intensity, %MVC
Arm curl 26.7 (11.1) 13.8-44.9 28.8 (6.7) 17.8-40.4
Press down 30.8 (12.3) 17.2-53.3 30.3 (7.9) 21.7-45.1
Ratings perceived
exertion
Arm curl 14 (2) ** 11-18 12 (1) 11-13
Press down 14 (2) ** 11-17 11 (0) 10-12

BFR-T = BFR resistance training, CON-T = non-BFR resistance training, MVC = maximum
voluntary contraction. **P < 0.01, BFR-T versus CON-T.
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(a) Elbow flexors

(b) Elbow extensors
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Fig.3. Cross-sectional area (CSA) of the elbow flexors (a) and extensors (b) at pre-training (Pre),

(Post), and detraining period (DT).

Values are means and SD. **Different from pre-training, P < 0.01, %8 Different from post-training, P
<0.01, ® Different from post-training, P < 0.05.

(a) Isometric elbow flexion strength
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Fig.4. Maximum isometric strength (MVC) of the elbow flexors (a) and extensors (b) at pre-train-
ing (Pre), post-training (Post), and detraining period (DT).
Values are means and SD. **Different from pre-training, P < 0.01.
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Table 2. Changes in arterial function, coagulation system and muscle damage after training period (post) and de-
training period (DT).

BFR-T CON-T

Pre Post DT Pre Post DT
Heart rate, bpm 68 (19) 67 (10) 6 (12) 63 (11) 60 (6) 65 (7)
Systolic BP, mmHg 135 (16) 134 (20) 138(20) 127 (17) 120(9) 122 (7)
Diastolic BP, mmHg 81 (9) 82 (9) 3(12) 80 (11) 7(8) 81 (8)
CAVI, m/sec 8.9 (1.2) 9.2 (1.1) 9 (1.0) 8.5 (0.7) 2 (0.8) 8.4 (0.6)
ABI, unit 1.17 (0.07)  1.14 (0.09) n4mm) 1.10 (0.10) nomw) 0.99 (0.34)
FMD, % 3.6 (2.1) 43 (3.1) 7 (2.0) (1.6) 5 (2.0) 4.0 (1.6)
FDP, ug/dl 2.9 (0.9) 7 (1.1) 6 (0.9) (0.4) 0 (0.8) 3.1(1.4)
D-dimer, ug/dl 0.2 (0.1) 3 (0.1) 3(0.1) 2 (0.1) 3(0.2) 0.3 (0.2)
CK, U/ 186 (247) 112 (44) 199 (277) (52) 8 (38) 91 (41)

Data are given as mean (=SD). BFR-T = BFR resistance training, CON-T = non-BFR resistance training, BP =
blood pressure, CAVI = cardio-ankle vascular index, ABI = ankle-brachial pressure index, FMD = flow-mediated
dilation, FDP = fibrin/fibrinogen degradation products, CK = creatine kinase.
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