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SUMMARY: We investigated the effect of the intervention using the BFR method on functional capacity after 16 weeks in elderly
women. In a controlled clinical trial, 23 women were randomly allocated into two groups, low-intensity exercise with bloestfiction
(LI+BFR, N =11, Age: 69.485.73) and control group (CG, N = 12, Age: 69t039). The LI + BFR group had a volume of 75 repetitions
at 20-30 % of 1RM and 3-4 sets per exercise (30, 15, 15 and repetitions with 30" rest between sets). The CG did not uggergb any
exercise. Functional capacity, anthropometry and sarcopenia were verified through a battery of tests before and aft@intaweddSR
group had significant improvement in performance in Handgrip strength, Chair Stand, Arm curl, 2.44 Up-and-Go and 6 miranadk, Si
reach and Back Scratch (p<0.05) after the intervention. The elderly women were still classified as sarcopenic, desptethertiprthe
Muscle Mass Index (p<0.01). CG did not present significant changes. The BFR method can be an effective in the intenesgiosipgoc
physical exercise as an auxiliary strategy in the control of sarcopenia, providing a physical profile during the aging process.
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INTRODUCTION

In recent years, we have seen a growing increaseghysical dependence (Tielard al, 2017). This process
the number of older people around the world. According taccurs in both men and women in the aging phase, but the
the World Health Organization, the proportion of olderates of decrease are not the same between age and sex. A
people will increase between 2015 and 2050 from 9Q@evious study reported a reduction in strength in women
million to 2 billion elderly people aged 60, i.e. a relativearound the age of 50, while in men it was around 60 years of
increase rate from 12 to 22 % (World Health Organizatiomge (Maltait al, 2009). The quality of life of older people
2018). The aging process is progressive, with intrinsic aiigl strongly affected by functional autonomy, and physical
deleterious characteristics that affect all individualgxercise is an important protector and precursor to autonomy
throughout life (Esaimt al, 2017). Related falls and inju- (Esairet al). Therefore, strategies that promote active aging,
ries are important implications of aging. At least once a yeaoupled with compensatory strategies, induce a higher
about one third of people over 65 years of age fall (Giordammiality of life for the elderly population (Teixeiet al,
et al, 2016). 2010). Resistance exercise (RE) is a common strategy to

aid in the treatment of sarcopenia using the traditional model

Sarcopenia, which is the age-related loss of musahgth high-load exercisex0 % of 1RM) using machines or
mass, increases the risk of falls, reduces mobility, functionlabdy weight. However, alternative strategies have been
capacity and is associated with several diseases (Cruz-Jerapfolied, such as low load training (20-30 % of 1RM)
etal, 2010). With advancing age, both skeletal muscle magssociated with peripheral vascular occlusion, resulting in
and strength tend to decrease, contributing directly thanges in strength and muscle mass (@vak, 2017).
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Although changes in strength and muscle mass dnad a maximum duration of 40-50 minutes divided into three
observed with blood flow restriction (BFR) exercise, th@arts: a) 10 minutes to warm-up, with standing or sitting
influence of this method on the functional capacity indicesxercises of joint mobilization and exercises to promote
in elderly sarcopenic women following an exercise progranespiratory body awareness; b) 20 minutes of direct
over an extended period needs to be determined. Studeervention. The LI + BFR group had a volume of 75
using this methodology have verified the chronic responsespetitions at 20-30 % of 1RM and 3-4 sets per exercise (30,
for about 6-16 weeks, but few studies have verified physicdb, 15 and repetitions with 30" rest between sets). The
function in the elderly for a longer period (Hugletsal, pneumatic cuffs were positioned in proximal portion of the
2017). The goal of this study was to compare the functionahbs. Once pneumatic cuffs were inflated, they remained
capacity of elderly women and the rates of sarcopenia afteflated for all exercises, including the rest periods between
16 weeks of intervention with exercise and BFR. sets and deflated during exercise transition (90"). The

selected exercises were: Leg Squat, Leg Press, Leg
Extension/flexion and Stand plantar flexion. The LI + BFR
MATERIAL AND METHOD group trained under supervision and the CG was not
submitted to any kind of exercise and only participated in
the evaluations. All interventions performed with exercises
Participants. This study protocol (SP) is part of a doublewere recorded and the participants had full follow-up during
blind, randomized-controlled, parallel trial with interventiorthe period.
based on an exercise protocol. This SP is enrolled in the

Brazilian Registry of Clinical Trials (ReBEC) under number A perceived effort scale (OMNI) was used for the
(RBR-2xfgdh). exercises in BFR group for adjustment of relative exercise
intensities.

Twenty-three women were randomly allocated into
two groups, low-intensity exercise with blood flowBlood flow restriction. To determine the occlusion pressure
restriction (LI + BFR, N = 11, Age: 69.40 5.73) and of the participants submitted to the exercise with BFR, a
control group (CG, N = 12, Age: 69.606.39) (Fig. 1). specific tourniquet sphygmomanometer with dimensions of
Participants were randomized in a ratio (1:1) by membet8 x 83 cm (Hokanson SC12, Maidenhead, Berkishire) was
of the research team who were not involved in thesed in the legs. After 5 minutes of rest in the supine position,
evaluations. A random number generator was usadvascular Doppler (DV-601, Marted®, S&o Paulo, Brazil)
(www.randomization.com) to allocate the participants twas placed in the tibial artery of the participants in order to
the groups. Participants did not know what exercisgbtain the auscultatory pulse. The cuff was inflated until the
intervention they would participate in and were instructeBoppler sound interruption and the recorded values (in
not to discuss their experiences with other studymHg). The cuff pressure used in exercise with BFR was
participants to maintain the double-blinding study featurstipulated as 80 % of the total blood flow interruption

pressure (Laurentinet al, 2008).

The inclusion criteria were: a) age equal to or greater
than 60 years; b) have no muscle and / or joint limitations Functional Tests and Sarcopenia IndexAnthropometric
the involved segments; and c) have medical release fssessment followed standard procedures (Chumlea &
participation. The exclusion criteria were: a) unable to carBaumgartner, 1989). Weight and height was measured using
out the initial evaluations; b) to have Muscle Mass Index portable scale with stadiometer (WhetnBrazil) with
(MMI) above of 5.45 kg/rh) and c) to have two consecutivean accuracy of 0.1 kg and 0.1 cm. Body mass index (BMI)
absences or four interspersed in the intervention sessiowsas calculated according the standard formula [BMI =
All participants were informed about the methodologicaleight/heighd].
procedures and signed a Free and Clarified Consent Term
(FCCT). The study respected the ethical procedures for Body fat (%) was assessed using a four-pole
research in humans (Res. 466/2012 of the National Heaftkquency bioelectrical impedance analysis (Maltron®
Council) and the Declaration of Helsinki. The protocol waBF906 - Maltron International Ltd, Essex, UK).
approved by the Ethics and Research Committee of
Unicatolica (n° 1175.175). The functional capacity was evaluated using the tests

proposed by Rikli & Jones (2001), which consists of the

Study Design.SP lasted 18 weeks, 16 of which were diredbllowing parameters: Chair stand (CS), Arm curl (AC), Sit-
intervention with training frequency of 3 times per weeland-reach(SR), 2.44 m Up-and-go (TUG), Back scratch
and 2 weeks for initial and final evaluations. Each sessig¢BS) and 6 minutes walk test (6MW).
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Handgrip strength was verified using a manual TKKhe criteria defined by Baumgartregral (1998), considering
5401 dynamometer (GRIPD TAKEI Scientific sarcopenia when the MMI values were lower than 5.45 kg /
Instruments, Japan) (measuring capacity from 5 to 100 kg? and above of 10.85 seconds on the TUG test (Martinez
resolution 0.05 kg, accuraeay0.5 %). et al, 2015).

The appendicular muscle mass was obtained throu§latistical analysis.Normality of the data was verified by
the equation: Appendicular muscular mass (AMM in kg) the Kolmogorov-Smirnov test. Variables in the baseline were
0.2487 x P (kg) + 0.0483 x Heigth (cm) - 0.1584 x Higompared using the independent Student’s t-test. In the pre
perimeter (cm) + 0.0732 x Handgrip strength(kg) +2.584&nd post intervention the Paired Student’s t-test was used. Data
x Gender + 5.8828. The Muscle Mass Index (MMI) wasvere presented as values of meaisD. Analyses were
obtained by the equation: MMI = AMM (kg) / height conducted in SPSS software version 23.0 (SPSS INC,,
2 (m). The classification of MMI was made according t@hicago, IL, USA). The significance level was set at p < 0.05.

Enroliment [Assessed for eligibility (n=76)]

RESULTS

Excluded (n=50)

- Not ing i ion criteria (n=6)
- Declined to participate (n=5)

- Other reasons (n= 39)

At baseline, there were no differences

[Randomized] between the LI + BFR and CG groups for all
l anthropometric and physical performance va-
riables (p>0.05) (Table I).
AIIocatedtoLI+BFR(n=13)| | Allocation | IAIIocatedtoCG(n=13)| Figure 2 presents the intra groups
comparisons after 16 weeks of intervention.
) The participants in the LI + BFR group
Lost to Follow-Up (n=2) | Follow-Up | Lost to Follow-Up (n=1) . .
- Discontinued intervention (Withdraw - Di tinued intervention (Withdraw lmDFOVEd the performance in all the
for personal reasons) (n=2) for personal reasons) (n=1) functional tests as well as the AMM and MMI
index, but still remained classified as
v y sarcopenic.

| Analysis |
Analyzed (n=11) Analyzed (n=12)

Fig. 1. Flow chart of participants allocation and follow-up.

Table I. Anthropometric and physical performance variables at baseline.

L+BFR (N=11) CG(N=12)

Variables M(SD) M(SD) p value
Age (years) 69.40 +5.73 69.00 + 6.39 426
Height (m) 1.53 +£.038 1.50 + .031 121
Weight (kg) 64.35+8.45 67.24 +5.28 319
BMI (kg/m2) 27.09 +£2.58 29.60 + 1.76 .096
Body Fat (%)

Handgrip Strength (Kg) 23.02 £3.20 23.04+ 597 432
Appendicular Muscle Mass (Kg) 9.71 £2.76 924+ 1.84 356
Muscle Mass Index 4.06 .96 4.09+.73 218
Chair Stand (reps) 8.7+ .94 79+ 1.52 .862
Arm Curl (reps) 10.1 +1.50 9.1+ .87 346
Sit-and-reach (cm) -1.3+2.20 -2+3.00 551
2.44m Timed Up-and-Go test (s) 10.92 +1.76 10.99 + 1.65 672
Back Scratch (cm) -.65 £1.51 -1.8+£1.63 124
6 minutes walk test (m) 324.4+ 44.86 299.7+ 20.4 213
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Fig. 2. Comparisons between pre and post intervention. LI+BFR = Low-intensity exercise with blood flow restriction; CGl= Contro
group; *p < 0.05, **p < 0.01,

DISCUSSION

This is the first study that evaluates physical functioexercise-induced growth hormone secretion (Yokokatva
with intervention of 16 weeks in elderly women. The maiml., 2008). In addition, BFR exercise may be effective in
finding of this study was: 16 weeks of direct interventiomnmproving bone health and attenuating muscle
using the BFR method increased the functional capacity afrophy (Hughest al).
elderly women and improved the level of sarcopenia
rates. The potential effect of the BFR method on increasing While the participants in our study were classified
strength levels and muscle mass, especially in older adulis, sarcopenic, it is important to note that they did not
has been previously verified (Coek al). Performance is necessarily have mobility limitations.
believed to be an integrated multifactorial skill, composed
of elements such as coordination between the central nervous  Success in physical function tests, such as those used
system and muscle, joint flexibility and muscular strengthin this study, requires individuals to have a minimum limb

strength, but often, additional increases in muscle strength

In the results of the present study, it is possible tare not translated into additional improvements and changes
verify that the women submitted to the exercises with LI i the physical profile, such as for example sarcopenia and
BFR had extremely significant improvement in all analysephysical profile.
variables, which reinforces the potential of applying this
method in elderly populations. Eight weeks of exercise with Exercise with BFR may lead to increased strength
BFR appears to be sufficient to improve the physical functiand muscle mass in elderly people with reduced mobility,
of elderly people living in the community, and such increaselsut such increases may not translate into improved quality
especially in strength and muscle mass, are attributeddblife (Cooket al).

62



LETIERI, R. V.; FURTADO, G. E.; BARROS, P. M. N.; FARIAS, A. M. J.; ANTUNEZ, F. B.; GOMES, B. B. & TEIXEIRA, A. M. M. B. Effect of 16-week blood flow restriction exercise on
functional fitness in sarcopenic women: a randomized controlled miglJ. Morphol., 37(159-64, 2019.

The 6-minute walk was a measure included in th help the exercise programs for elderly women. Although
present study and is associated with aerobic capacity (Enriglafe, monitoring of this type of exercise should be done with
et al, 2003). The LI + BFR group showed a greatesome caution.
improvement in distance walked during the 6-minute walk
after 16 weeks of training compared to CG. To date, the
effectiveness of walking with BFR to increase aerobi€CONCLUSION
capacity has not been widely explored. A BFR walk and a
BFR cycling studies demonstrated Y\&ax increases for
young men trained athletes. In a recent study with older adults ~ In conclusion, our results showed that exercise
using a low-intensity walking combined with BFR the resultsonducted with blood flow restriction associated with low
showed increases in physical function beyond an equivalentensity resulted in a significant improvement in the
to non-BFR low-load exercise (Clarksen al, 2017). functional capacity of elderly women after 16 weeks. Despite
However, two studies using walking and BFR, aiming tthe significant results, the intervention period was not
verify aerobic capacity among older adults, did not shosufficient to reverse the pre-sarcopenia condition in elderly
greater increase in aerobic capacity using the BFR methadmen.
compared to walking without BFR (Ozadti al, 2011).
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The handgrip strength showed a significant RESUMEN: Investigamos en mujeres ancianas el efecto de
improvement after intervention in LI + BFR group. In 3a intervencion utilizando el método de restriccion del flujo sangui-
Brazilian study with older women, the handgrip strengtheo en la capacidad funcional, después de 16 semanas . En un ensa-
losses were associated with sarcopenic obesity (Silva Ngtoclinico controlado, 23 mujeres fueron asignadas aleatoriamente
etal, 2012). Sarcopenic obesity, by definition, are low lever dos grupos; ejercicio de baja intensidad con restriccion de flujo
of muscle mass with high levels of fat tissue (Tyrovefas Saggl:\z”e‘iz(Béga'ngé ’;ﬂz ég')egf‘g;u%%"g'?%ggﬂsg Sgr:,tcr,?llj
\E/l\/li.tlhzgr%teh)r.o-:;r(])?nz:tirri]g\glgﬂas’gl;eeg,git.z _V\éisdsor:;g/:%gg;rﬁgfgen de 75 repeticiones al 20-30 % de 1RM y 3-4 series por ejercicio

. . , 15, 15 y repeticiones con 30 " de descanso entre series). EI GC
and body surface (Chatterjee & Chowdhuri, 1991). no fue sometido a ningln tipo de ejercicio. La capacidad funcional,

la antropometria y la sarcopenia se verificaron mediante una bateria
This study has some limitations. First, the diagnosige pruebas antes y después de 16 semanas. El grupo Bl + RFS tuvo
of sarcopenia was obtained, in part, based on estimateth mejora significativa en el rendimiento de la fuerza de la empu-
skeletal muscle mass, which was computed usirfgdura, soporte de la silla, curvatura del brazo, 2,44 up-and-go y 6
anthropometric variables. Although there is good sensitivifin, ‘sit-and-reach’ ‘Back Scratch’ (p<0,05) después de la inter-
and specificity with the gold standard technique in previo§ncion. Las mujeres de edad avanzada seguian clasificadas como
studies (Leet al, 2000), including a study with the Brazilian sarcopénicas, a pesar de la mejora en el indice de masa muscular

population (Reckt al, 2012), anthropometry is less accuratép<0.‘ol.)! El GC no prese(lto cambios S|gn|f|ca_t|vos. El método de
restriccion del flujo sanguineo puede ser efectivo en el proceso de

than other methods (dual energy X-ray absorpt'ometrﬁ‘nervencién utilizando ejercicio fisico como estrategia auxiliar en el

magnetic resonance imaging and computed tomographygnirol de la sarcopenia, proporcionando un perfil fisico durante el
Secondly, the study sample had only women, so the resigtsceso de envejecimiento.

cannot be extrapolated to males.
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The BFR method appears to be an effective technigédultos mayores; Fuerza de agarre.
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