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Abstract

Background. Foam rolling, a form of myofascial release, is widely used in sport, physical therapy, and fitness to 
address muscle tightness, improve performance, and enhance recovery. Tensiomyography (TMG) provides valuable 
insights into muscle properties in active and sedentary women.

Aim. To evaluate the acute effect of foam rolling on the contractile properties of the back muscles as measured by 
TMG and to compare the responses between active and sedentary women.

Methods. Sixteen healthy women (22.00 ± 0.55 years), eight active and eight sedentary, participated in this study. 
Participants performed a single 15-minute foam rolling session targeting erector spinae and trapezius muscles. Muscle 
contractile properties: maximal radial displacement (Dm) and contraction time (Tc), were assessed using TMG before 
and immediately after intervention.

Results. In sedentary women, Tc decreased in the left upper (p = 0.03) and lower trapezius (p = 0.01), while Dm im-
proved in the lower left trapezius (p = 0.003) and right erector spinae (p = 0.03). In active women, Tc decreased in the 
right upper trapezius (p = 0.03) and the right erector spinae (p = 0.01), with improvements in Dm in the left upper (p = 
0.001), left lower (p = 0.03), and right lower trapezius (p = 0.04). Between groups, Tc reduction in the right erector 
spinae was greater in active women (p = 0.08).

Conclusions. Foam rolling improved contraction time and reduced stiffness of the back muscles in both groups; how-
ever, mechanical improvements were superior in active women. 
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1. INTRODUCTION

Foam rolling (FR), a commonly used myofascial release technique, has gained substantial at-
tention in recent years due to its accessibility and practical benefits (Glänzel et al., 2023). Its growing 
popularity can be attributed to factors such as cost-effectiveness, ease of application, and time efficiency. 
Moreover, the technique closely resembles traditional massage therapy, which has been shown to im-
prove athletic performance and promote recovery (Ozden & Yesilyaprak, 2021; Nakamura et al., 2021a). 
While FR is widely utilised by elite athletes, evidence suggests that its benefits extend beyond sport 
settings, offering positive outcomes for the general population as well. It has been advocated to improve 
pain threshold (Fijavž et al., 2024), flexibility (Konrad et al., 2023), skeletal muscle oxygenation (Soares 
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et al., 2020), reduce arterial stiffness (Lee & Lee, 2021), decrease muscle stiffness (Schroeder et al., 
2021), and improve sympathovagal balance (Lastova et al., 2018).

This therapeutic approach involves the use of rolling motions of the body mass on a firm and 
inflexible foam cylinder, targeting a specific muscle or area of interest (Voglar & Grandovec, 2022). Al-
though FR is frequently characterised in literature and clinical settings as a self-myofascial release tech-
nique, the clear mechanism of its benefits remains uncertain (Nakai et al., 2023). Various factors such as 
psychological (enhanced well-being or placebo effects due to increased plasma endorphins), physiolog-
ical (increased blood flow, parasympathetic circulation and inflammatory responses), neurological (al-
terations in mechanoreceptor, proprioceptor, and pain receptor activity), and biomechanical (diminished 
tissue adhesion, modified tissue stiffness, and thixotropic responses) have been studied (Glänzel et al., 
2023), but the clear effect on tissue stiffness has yet to be determined. Tissue stiffness refers to the ability 
of tissue to resist deformation or elongation when subjected to an applied force (Baumgart et al., 2019). 
Even a single FR intervention can increase the range of motion and force transmission (Nakamura et 
al., 2021b; Voglar & Grandovec, 2022), and the effect can remain for more than 30 minutes (Monteiro 
et al., 2018).

In recent years, tensiomyography (TMG) has emerged as a versatile and highly reliable non-in-
vasive tool for assessing skeletal muscle contractile properties, including contraction velocity, stiffness, 
muscle fatigue, fibre type, responsiveness, and other biomechanical parameters (Hanney et al., 2022). 
The contraction time (Tc) and maximal radial displacement (Dm) are the most analysed parameters of 
the TMG method. The results of Tc and Dm correlate significantly with isokinetic dynamometry (Toskic 
et al., 2019). The Tc parameter is an indicator of muscle ability to contract at fast rates and is associat-
ed with fatigue and type of muscle fibres, with higher values indicating a high level of fatigue or pre-
dominance of slow-twitch muscle fibres, and vice versa (Buoite Stella et al., 2024). The Dm parameter 
fully represents muscle tension, stiffness, contractile force (Tabaković et al., 2024), and fatigue (Piquer-
as-Sanchiz et al., 2024). The decrease in Dm indicates increased muscle stiffness, whereas higher values 
are associated with reduced muscle tone (Buoite Stella et al., 2024). However, the degree of correlation 
between peak moment, Tc, and Dm tends to decrease as the level of physical activity increases (Toskic 
et al., 2019).

Lack of physical activity and increasing prevalence of sedentary behaviour can cause a wide 
variety of adverse health effects (Anderson & Durstine, 2019). Reduced physical activity leads to func-
tional and conditional decline, characterised by muscle imbalance, weakness, and decreased flexibility, 
which can contribute to chronic musculoskeletal disorders (Roren et al., 2023). The association between 
a sedentary lifestyle and low back pain is attributed to factors such as muscle fatigue from prolonged 
core muscle contractions, elevated intradiscal pressure, and weakening of posterior lumbar structures 
(Lee et al., 2022). Prolonged periods of static postures, especially in sitting, may contribute to musculo-
skeletal disorders in the lower back by increasing muscle tension and maintaining a shortened position 
of the muscles in the lumbar region (Kett et al., 2021).

A study investigating the differences in mechanical and contractile properties of knee joint flexor 
and extensor muscles between differently trained men and women revealed that individuals with differ-
ent levels of physical activity generally exhibit similar levels of muscle stiffness and muscle contraction 
velocity (Toskić et al., 2022). However, current evidence on the effects of FR is not sufficient and creates 
a gap in the question of whether this observation can be applied to the back muscles and how it might be 
implemented into practice. Despite its extensive use in rehabilitation and sport settings, there is a limit-
ed understanding of the influence of FR on the mechanical properties of myofascial tissue, specifically 
stiffness. The aim of this study was to evaluate the acute effect of FR on the contractile properties of back 
muscles measured by TMG and to compare responses between active and sedentary women.
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2. METHODS

Participants. The study involved 16 healthy young women (mean age 22.00 ± 0.55 years; weight 
61.10 ± 4.92 kg; height 168.80 ± 4.35 cm; BMI 21.40 ± 1.25 kg/m2). Based on the level of physical 
activity, participants were assigned to two groups: physically active (n = 8) and sedentary (n = 8). The 
inclusion criteria for physically active women were as follows: regular practice of any non-professional 
sport activities, exercise at least 150 min/week. The inclusion criteria for sedentary women were seden-
tary employment and not engaging in physical activity for ≥ 150 min/week. Individuals were excluded 
if they had any wounds or burns in the back region or if they reported a history of neuromuscular dis-
ease and musculoskeletal injury involving the back. The baseline characteristics of the participants are 
presented in Table 1. The required sample size for the study, calculated by power analysis (G*Power 3) 
of predicted changes in TMG following FR, with α error = 0.05, and power = 0.80, was 16 participants. 

All participants provided written informed consent after being fully informed regarding the pro-
cedures, protocol, aims, and possible risks of this study. Participation in the study was voluntary. The 
study complied with the requirements of the Declaration of Helsinki and was approved by the Institu-
tional Human Research Ethics Committee (Protocol No. 1/22/23).

Table 1. Baseline characteristics of the participants
Physically active group

(n = 8)
Sedentary group

(n = 8)
P

Age, yrs 21.40 ± 0.50 22.60 ± 0.60 0.17
Height, cm 169.30 ± 4.90 168.30 ± 3.10 0.40
Weight, kg 62.30 ± 4.70 59.90 ± 5.13 0.64
BMI, kg/m2 21.70 ± 1.20 21.10 ± 1.30 0.41

Procedure. Participants were instructed to refrain from engaging in any physical exercise and 
fascia treatment that could induce fatigue for a period of 48 hours prior to testing. All measurements 
were performed in a closed and ventilated laboratory, with a temperature range of 20–22 °C. The me-
chanical properties of the back region muscles (upper trapezius, lower trapezius, and erector spinae) 
were measured with TMG two times – before and immediately after FR. In the next step, the participants 
performed a single bout of FR for 15 minutes, under the supervision of a physiotherapist who provided 
instructions on the technique. The same intervention was repeated for both sedentary and physically ac-
tive participants. Data from pre- and post-intervention TMG measurements in sedentary and physically 
active women were analysed.

FR intervention. The FR intervention was composed of three exercises for specific muscles on 
both sides, including: 1) upper part of the trapezius muscle (UTM), 2) lower part of the trapezius mus-
cle (LTM), 3) erector spinae muscle (ESM). Participants were instructed to use FR with the pressure 
of one’s body mass and without eliciting muscle spasms or cramping. Participants were lying on a mat 
and performing FR in repetitive, smooth strokes with the entire body weight pressed onto the roller. The 
targeted muscle group was rolled back and forth for a fixed duration. Each FR exercise was performed 
in five repetitions of 45 seconds with a 15-second interval between repetitions, using a cadence of 50 
strokes per minute controlled by a metronome. The back-and-forth movements created friction between 
the soft tissues and the foam cylinder. The total duration of the FR intervention was 15 minutes. These 
parameters were selected based on previous literature (Behm et al., 2020; Globokar et al., 2023). 
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Outcome measures. TMG measurements were taken in a static position to minimise variability 
in sensor placement. The TMG device (TMG-BMC d.o.o., Ljubljana, Slovenia) detected changes in 
muscle contractile properties: Dm (displacement in millimetres due to an electrical stimulus, associated 
with muscle stiffness) and Tc (time from 10% to 90% of Dm on the ascending curve). The sensor was 
positioned on the muscle belly, and two electrodes were placed on the muscle borders, as close to the 
sensor as possible. The optimal measurement point (the thickest part of the muscle belly, about 2 cm 
lateral to dorsal midline) was located via visual orientation and palpation during voluntary and elicited 
contraction. Once identified, the sensor and electrode positions were marked with a dermatological pen 
to ensure exact relocation post-intervention (Lohr & Medina-Porqueres, 2021). Electrical stimulation 
was gradually increased by 10 mA, ranging from 30 mA to 100 mA, or until the muscle response pla-
teaued. To avoid fatigue and potentiation, at least 10 seconds were maintained between consecutive 
measurements. The highest two twitch responses from the displacement graph were recorded and aver-
aged for analysis.

TMG measurement was performed in a seated upright position for the upper trapezius muscle, 
and in a prone position for the lower part of the trapezius and the erector spinae muscles. A foam pad 
was placed proximal to the ankle joint to ensure 5° knee flexion, as recommended by the TMG user 
guidelines. All measurements were performed by the same investigator.

Data analysis. SPSS (Statistical Package for Social Science) version 29 was used for the statis-
tical analysis of the results. All data in the tables are presented as mean ± standard deviation (SD). The 
normality of the data distribution was checked by the Kolmogorov–Smirnov Test. All data were found to 
be normally distributed, and parametric statistics were used for the analysis. To compare the differences 
between groups, the Independent-Sample T-Test was used. Paired-Samples T-Test was used to compare 
pre and post-values. Statistical significance was set at p < 0.05. Cohen’s d-effect size was also calculated 
using a confidence interval of 90%. The effect size (d) values were interpreted according to the proposal 
of Cohen (1988): trivial (0.0–0.19), small (0.2–0.59), moderate (0.6–1.1), large (1.2–1.9), and very large 
(> 2.0).

3. RESULTS

Within groups. FR had a significant effect on Tc and Dm of LTM (d = 3.2, p < 0.05; and d = 2.7, 
p < 0.05, respectively) on the left side for sedentary women. Significant improvements were established 
in the Tc of the UTM on the left side (d = 0.92, p < 0.05), and in the Dm of ESM on the right side (d = 
0.4, p < 0.05) (Table 2).

 Table 2. Muscle contraction time and maximal radial displacement pre and post-FR in sedentary 
women

Muscle Variable Time Mean ± SD P Effect size (d)
Right UTM Tc Pre 31.3 ± 4.5 0.05 1.3

Post 26.0 ± 3.7
Dm Pre 1.3 ± 0.2 0.06 2.3

Post 1.8 ± 0.3
Left UTM Tc Pre 27.6 ± 4.0 0.03 0.9

Post 24.4 ± 2.8
Dm Pre 1.3 ± 0.3 0.16 0.9

Post 1.6 ± 0.3
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Muscle Variable Time Mean ± SD P Effect size (d)
Right LTM Tc Pre 20.6 ± 2.1 0.22 0.8

Post 18.9 ± 2.0
Dm Pre 0.8 ± 0.2 0.03 1.4

Post 1.1 ± 0.2
Left LTM Tc Pre 21.1 ± 1.5 0.01 3.2

Post 18.1 ± 0.9
Dm Pre 0.53 ± 0.1 0.003 2.7

Post 0.9 ± 0.2
Right ESM Tc Pre 28.7 ± 3.9 0.19 0.9

Post 25.8 ± 2.7
Dm Pre 1.5 ± 0.7 0.03 0.4

Post 1.8 ± 0.8
Left ESM Tc Pre 27.8 ± 5.5 0.11 1.0

Post 23.2 ± 3.2
Dm Pre 1.5 ± 0.9 0.07 0.3

Post 1.7 ± 0.8
Note: UTM – upper trapezius muscle; LTM – lower trapezius muscle; ESM – erector spinae muscle; Tc – contrac-
tion time; Dm – maximum radial displacement.

Significant changes within the group in the Tc of the UTM and the ESM for physically active 
women were on the right side (d = 0.6, p < 0.05; and d = 4.1, p < 0.05, respectively). Significant improve-
ments in Dm of the UTM on the left side (d = 1.28, p < 0.05), and of the LTM on both sides (right d = 
0.5, p < 0.05; left d = 3.4, p < 0.05) (Table 3).

Table 3. Muscle contraction time and maximal radial displacement pre and post-FR in physically 
active women

Muscle Variable Time Mean ± SD P Effect size (d)
Right UTM Tc Pre 25.3 ± 3.7 0.03 0.6

Post 22.8 ± 4.4
Dm Pre 1.8 ± 0.2 0.26 0.56

Post 1.9 ± 0.1
Left UTM Tc Pre 21.3 ± 0.8 0.29 0.7

Post 20.1 ± 2.2
Dm Pre 1.5 ± 0.2 0.001 1.28

Post 1.8 ± 0.3
Right LTM Tc Pre 18.9 ± 1.5 0.06 3.3

Post 14.9 ± 0.8
Dm Pre 0.9 ± 0.2 0.04 0.5

Post 1.0 ± 0.2
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Muscle Variable Time Mean ± SD P Effect size (d)
Left LTM Tc Pre 17.4 ± 2.2 0.08 2.3

Post 13.4 ± 1.2
Dm Pre 0.6 ± 0.1 0.03 3.4

Post 1.0 ± 0.2
Right ESM Tc Pre 28.9 ± 3.2 0.01 4.1

Post 19.2 ± 1.0
Dm Pre 1.6 ± 0.7 0.08 0.7

Post 2.1 ± 0.7
Left ESM Tc Pre 26.1 ± 5.1 0.13 1.5

Post 19.9 ± 2.5
Dm Pre 1.7 ± 0.6 0.12 0.5

Post 2.1 ± 0.9
Note: UTM – upper trapezius muscle; LTM – lower trapezius muscle; ESM – erector spinae muscle; Tc – contrac-
tion time; Dm – maximum radial displacement.

Between groups. Before FR, there were no significant differences between the groups in the Tc or 
Dm of the UTM, LTM, or ESM. After FR, the LTM on both sides and the ESM on the right side Tc were 
significantly faster in physically active women than in sedentary (p < 0.05). However, considering only 
the difference in improvement of the results, no significant differences between groups were observed 
(Table 4).

Table 4. Differences in muscle properties between groups after FR
Muscle Variable Group Change 

(mean ± SD)
P

Right UTM Tc Sedentary 5.3 ± 2.8 0.28
Physically active 2.5 ± 1.1

Dm Sedentary 1.8 ± 0.3 0.22
Physically active 0.1 ± 0.1

Left UTM Tc Sedentary 3.2 ± 1.4 0.19
Physically active 1.1 ± 1.9

Dm Sedentary 1.6 ± 0.4 0.97
Physically active 0.3 ± 0.1

Right LTM Tc Sedentary 1.8 ± 2.1 0.73
Physically active 4.0 ± 2.2

Dm Sedentary 0.3 ± 0.1 0.21
Physically active 0.2 ± 0.1

Left LTM Tc Sedentary 3.0 ± 1.0 0.36
Physically active 4.0 ± 2.5

Dm Sedentary 0.4 ± 0.1 0.40
Physically active 0.5 ± 0.2
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Muscle Variable Group Change 
(mean ± SD)

P

Right ESM Tc Sedentary 2.8 ± 3.1 0.008
Physically active 9.7 ± 3.5

Dm Sedentary 0.3 ± 0.3 0.25
Physically active 0.5 ± 1.0

Left ESM Tc Sedentary 4.6 ± 3.5 0.40
Physically active 6.2 ± 5.1

Dm Sedentary 0.2 ± 0.4 0.39
Physically active 0.3 ± 0.7

Note: UTM – upper trapezius muscle; LTM – lower trapezius muscle; ESM – erector spinae muscle; Tc – contrac-
tion time; Dm – maximum radial displacement.

4. DISCUSSION

The aim of this study was to evaluate the acute effect of the FR on the contractile properties of 
back muscles as measured by TMG and to compare responses between physically active and sedentary 
women. The TMG tool was used to detect changes in muscle contractile properties: maximal radial dis-
placement (Dm) (associated with muscle stiffness) and contraction time (Tc). FR intervention improved 
Tc and reduced stiffness of the back muscles in both groups; however, the mechanical properties of the 
back muscles in physically active women were superior after FR.

Contraction time may reflect alterations in muscle fatigue or in muscle fibre type composition. 
An increase in Tc could suggest elevated neuromuscular fatigue or a greater involvement of slow-twitch 
fibres, while a decrease may indicate improved readiness or fast-twitch fibre predominance. Similarly, 
changes in Dm offer insights into the mechanical properties of the muscle. A reduction in Dm, common-
ly interpreted as increased muscle stiffness, may be linked to fatigue-related alterations in muscle tone 
or structural adaptations. Excessive muscle stiffness may harm performance and recovery (Toskić et al., 
2022).

No significant differences were found in Tc and Dm of the upper and lower trapezius and erector 
spinae muscles between active and sedentary women before FR in this study. Toskić et al. (2022) found 
no significant differences in contraction speed and stiffness of knee joint muscles across varying physical 
activity levels in young men and women. TMG parameters may lack sufficient discriminatory power 
to distinguish between young adults with different physical activity backgrounds. The Dm parameter, 
which assesses muscle stiffness, influences movement performance (Secomb et al., 2015). Participants 
in both groups were young and did not specifically target muscle stiffness development. The lack of 
significant differences in TMG characteristics before FR may also be due to their age, as the mechanical 
and contractile muscle properties in young individuals are still at a natural level and have not yet been 
affected by sedentary lifestyles or age-related changes seen in middle age.

Studies have demonstrated that an eight-minute FR can significantly reduce lumbar muscle stiff-
ness after 4–5 hours of sedentary work (Kett & Sichting, 2020), and even a six-minute myofascial release 
treatment of the lumbodorsal fascia can positively impact the neuromechanical characteristics of lumbar 
erector spinae muscles (Lohr & Medina-Porqueres, 2021). In the current study, myofascial release was 
performed using a FR on the back muscles for 15 minutes. For physically active and sedentary women, 
FR had a moderate effect on the Tc of the upper trapezius muscle, and a very large effect on the lower 
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trapezius muscle. Nevertheless, sedentary women exhibited a significantly longer Tc than active wom-
en. Meanwhile, FR had a very large effect on the Tc of the erector spinae muscle in active women and 
a moderate effect in sedentary. Furthermore, sedentary women exhibited a significantly longer Tc than 
active women. It could be explained that active women might have a higher percentage of fast-twitch 
fibre and bigger muscle fibres than sedentary women, resulting in higher Tc (Lohr & Medina-Porqueres, 
2021). However, body composition, including fat-free mass and fat mass, was not measured in the study.

For both active and sedentary women, FR had a moderate to large effect on the Dm of the upper 
trapezius muscle, depending on the side. After FR, active women showed higher Dm than sedentary 
women. FR had a very large effect on the Dm of the lower trapezius on the left side, but a small effect 
for active women and a large effect for sedentary women on the right side. For both groups, FR had a 
small effect on the Dm of the erector spinae. FR increases local microcirculation, and at higher tissue 
temperature and perfusion, viscosity decreases (Schroeder et al., 2021), explaining reduced post-FR tis-
sue stiffness. FR pressure may also affect tissue properties, such as myofascial restriction or fluid content 
changes (Cheatham & Stull, 2019), and break down cross-bridges between actin and myosin filaments, 
reducing muscle stiffness (Lee et al., 2022). In this context, it is plausible that reduced muscle stiffness 
and increased tissue elasticity contributed to the observed decrease in contraction time (Tc). Enhanced 
elasticity facilitates more efficient force transmission through the muscle-tendon unit, allowing faster 
transitions from the stretch to contraction phases. Meanwhile, reduced passive stiffness may lower re-
sistance to deformation, enabling quicker muscle activation. These viscoelastic adaptations likely sup-
port improved neuromuscular responsiveness, which manifests as shorter Tc values following the FR 
intervention (Behm et al., 2020; Glänzel et al., 2023; Baumgart et al., 2019). Ruffini corpuscles in super-
ficial fascial tissues, sensitive to tangential forces and lateral stretch stimuli, may explain tissue stiffness 
reductions through muscle relaxation by inhibiting sympathetic activity (Schroeder et al., 2021).

This study has several strengths, including the use of TMG, a reliable and non-invasive tool to 
assess muscle contractile properties, and the inclusion of both physically active and sedentary women, 
which allows for a comparative analysis of FR effects across different activity levels. Additionally, the 
standardised protocol for FR and TMG measurements, as well as the supervision by a physiotherapist, 
ensures the consistency and validity of the intervention. However, the study also has limitations. The 
small sample size (n = 16) limits the generalisability of the findings and may reduce the statistical power 
to detect subtle differences between groups. Furthermore, the study focused solely on young, healthy 
women, restricting the applicability of the results to other age groups or individuals with musculoskel-
etal conditions. The absence of long-term follow-up data also prevents conclusions about the sustained 
effects of FR. Future research with larger, more diverse populations and extended observation periods is 
recommended to validate and expand upon these findings.

5. CONCLUSIONS 

FR improved the contraction time and reduced stiffness of the back muscles in both physically 
active and sedentary women; however, the mechanical properties of the back muscles in physically ac-
tive women were superior after FR.
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Santrauka

Tyrimo pagrindimas. Volavimas, kaip miofascialinio atpalaidavimo metodas, plačiai naudojamas tiek sporte, tiek 
reabilitacijoje, siekiant sumažinti raumenų įtampą, pagerinti sportinius rezultatus ir paskatinti greitesnį atsigavimą. 
Tensiomiografijos (TMG) metodas leidžia objektyviai įvertinti raumenų savybes, atskleidžiant reikšmingus skirtumus 
tarp skirtingo fizinio aktyvumo moterų. 

Tikslas. Nustatyti trumpalaikio volavimo poveikį skirtingo fizinio aktyvumo moterų nugaros raumenų kontraktilinėms 
savybėms.

Metodai. Tyrime dalyvavo 16 moterų (22,00 ± 0,55 metai), aštuonios fiziškai aktyvios ir aštuonios nesportuojančios. 
Jos atliko 15 minučių nugaros raumenų (nugaros tiesiamųjų ir trapecinio) volavimą. Prieš ir po volavimo tensiomio-
grafu buvo vertinama raumenų kontraktilinės savybės: didžiausia susitraukimo amplitudė (Dm) ir susitraukimo laikas 
(Tc). 

Rezultatai. Nesportuojančių moterų Tc sumažėjo kairėje kylančiojoje (p = 0,03) ir nusileidžiančiojoje trapecinio rau-
mens dalyse (p = 0,01), o Dm pagerėjo kairėje nusileidžiančiojoje trapecinio raumens dalyje (p = 0,003) ir dešiniajame 
nugaros tiesiamajame raumenyje (p = 0,03). Fiziškai aktyvių moterų Tc sumažėjo dešinėje kylančiojoje trapecinio rau-
mens dalyje (p = 0,03) ir dešiniajame nugaros tiesiamajame raumenyje (p = 0,01), o Dm padidėjo kairėje kylančiojoje 
(p = 0,001), kairėje nusileidžiančiojoje (p = 0,03) ir dešinėje nusileidžiančiojoje trapecinio raumens dalyje (p = 0,04). 
Tc sumažėjimas dešiniajame nugaros tiesiamajame raumenyje buvo didesnis fiziškai aktyvioms moterims (p = 0,08).

Išvados. Volavimas pagerino nugaros raumenų susitraukimo laiką ir sumažino standumą abiejose grupėse, tačiau pa-
gerėjimas buvo didesnis fiziškai aktyvioms moterims.

Reikšminiai žodžiai: nugaros raumenys; kontraktilinės savybės; volavimas; tensiomiografija; TMG
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