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Abstract 1 

The aim of this investigation was to evaluate the recovery pattern of a whole body compression 2 

garment on hemodynamic parameters and on ANS activity following a swimming performance. Ten 3 

young male athletes were recruited and tested in two different days, with and without wearing the 4 

garment during the recovery phase. After a warm-up of 15 minutes, athletes were instructed to 5 

perform a maximal 400m freestyle swimming event, and then time series of beat-to-beat intervals for 6 

heart rate variability (HRV), baroreflex sensitivity (BRS), and hemodynamic parameters were 7 

recorded for 90 minutes of recovery. The vagally mediated HF power of R–R intervals, NN50, and 8 

pNN50 showed a faster recovery due to the costume, meanwhile, the LFRR index of sympathetic 9 

modulation of the heart, as well as LF:HF ratio and BRS alpha index (αLF) were augmented in control 10 

than in garment condition. When athletes wore the swimsuit, cardiac output was increased and the 11 

returning of the blood to the heart, investigated as stroke volume, was kept constant due to the 12 

reduction of the total peripheral resistances. During control condition, HR was restored back to 13 

baseline value 20 minutes later with respect to garment condition, confirming that the swimsuit 14 

recover faster. The effectiveness of the swimsuit on ANS activity after a maximal aerobic performance 15 

has been shown with a greater recovery in terms of HRV and hemodynamic parameters. BRS was 16 

reduced in both conditions, maybe due to prolonged vasodilatation that may have also influenced the 17 

post-exercise hypotension. 18 

 19 

Keywords: heart rate variability, baroreflex sensitivity, compression garments, recovery, swimming 20 

Running head: Autonomic nervous system recovery in swimmers 21 
 22 

 23 
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INTRODUCTION 28 

The day of the competition, swimmers are subjected to several races that require maximum effort. 29 

Performance may be affected because muscles, cardiorespiratory parameters and blood homeostasis 30 

could be dramatically reduced race after race. During local or qualifying trial competitions, swimmers 31 

take part in successive events, and when the recovery time is short, a subsequent effort cannot be 32 

effectively applied unless an adequate restoration of homeostasis occurs (32). Therefore, there is the 33 

need to find a way that speeds up the recovery time, helping swimmers to perform better in a 34 

subsequent event. Thus, it is important to have information on the most effective recovery time that 35 

may improve performance during the next event (14). 36 

 Different studies have investigated the effect of compression garment (CG) on recovery, and 37 

most of them did it during and/or after exercise (11,29). Applying compression exclusively during 38 

continuous exercise did not show any benefits for recovery 24 hours after exercise (2). Therefore, it 39 

seems essential to wear compression clothing for at least 12 to 24 hours after exercise to improve 40 

recovery (29). Although such improvement has been investigated mostly on sprinting ability, vertical 41 

jumping exercise, and muscle damage markers (29), few researchers have focused their studies on the 42 

effects of clothing skin pressure exerted by compression garments on the autonomic nervous system 43 

(ANS) activity and hemodynamic parameters. Indeed, data directly demonstrating influences on 44 

venous return, cardiac output or stroke volume appear to be sparse (33), and none were identified for 45 

athletes (24). Cardiovascular modification has been assessed using heart rate, and findings indicate 46 

little effect of CGs during exercise, so that cardiovascular influences of CGs in exercise (11) and 47 

during recovery (29) remain largely unclear. 48 

 To our knowledge, no studies have investigated the effect of wearing CG on hemodynamic 49 

parameters and on ANS activity at rest, following a single bout of aerobic exercise. Heart rate 50 

variability (HRV), a non-invasive assessment of autonomic regulation of heart frequency, and 51 

baroreflex sensitivity (BRS), a reflex that modify heart period in response to variations in systolic 52 

blood pressure (SBP), have been used to evaluate the different body responses to physical exercise 53 

(21,23) and during recovery times (18,30). Autonomic recovery following an acute bout of exercise is 54 
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specific to the mode and intensity of effort. One hour following mild exercise showed elevated values 55 

of HRV and BRS (24) but depressed after 2 hours of supine recovery from multiple high intensity 56 

interval exercise (30). Niemela et al. (18) found that high and low frequency (HF and LF) power of 57 

HRV, as well as blood pressure oscillations returned to the control level after 30 min of aerobic 58 

exercise. In earlier studies, BRS has been shown to exceed the pre-exercise values at 60 min after 59 

aerobic exercise (15), but this finding has not been reported by all (31). Somers et al (28) reported that 60 

BRS is decreased only for 20 min, but others have shown the recovery period to be longer (9,31). BRS 61 

is reduced after both aerobic and resistance exercise compared with baseline values (7), allowing 62 

increases in BP and HR (10,27).  63 

Thus, it would be of interest to explore a possible connection between compression garment, 64 

swimming performance, and the reliable physiological parameter such as the autonomic nervous 65 

system recovery.  We hypothesized that a compression garment worn following a maximal 400-m 66 

freestyle event would enhance the autonomic recovery process (8,13). Thus, the aim of this 67 

investigation was to evaluate the recovery pattern of a whole body compression garment after a 68 

swimming performance on hemodynamic parameters and on ANS activity on subsequent 90 minutes 69 

of recovery. We measured HRV and BRS activity by analysing the simultaneous spontaneous 70 

variations of heart rate and systolic blood pressure, in order to determine autonomic nervous system 71 

activity in a non-invasive manner (20). Therefore, RR interval and SBP variability were investigated 72 

on both frequency and time domain with short-term analysis. In the past, this methodology has 73 

furnished measurable indicators of vagal and sympathetic activity of heart rate and (19) of vasomotor 74 

tone (25). 75 

 76 

METHODS 77 

Experimental Approach to the Problem 78 

This study was developed in order to determine the recovery pattern of wearing compression garment 79 

compared with control condition. Athletes were tested in two occasions, with and without wearing the 80 

swimsuit during the recovery phase, separated by one week each other. The compression garment 81 
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chosen for the experiment was manufactured of 65% polyamide, 34% elastane, and 1% of carbon fiber 82 

on the periphery. The central body part was composed by 58% polyamide and 42% elastane. The 83 

pressure generated by the whole body compression garment, measured by PicoPress M-700 (Microlab 84 

Elettronica, Padova, Italy), were ∼13mmHg on the forearms, ∼10mmHg on the upper arms, ∼6mmHg 85 

on the chest, ∼15mmHg on the medial calf, ∼8mmHg on the mid front thighs and ∼5mmHg on the 86 

mid hip. The swimsuit (Powerskin Recovery Compression, Arena, Macerata, Italy) (Figure 1) was 87 

made in order to ensure the maximum compression at the level of peripheral limbs. In these areas, the 88 

compression has a measure of about 25-30% smaller than the circumference of the specific area.  89 

***Figure 1 about here*** 90 

Subjects  91 

Ten male athletes [age 21.60±1.58 yr., height of 179±0.05 cm, and BMI of 23.17±1.33 kg/m2] 92 

responded to volunteer and subsequently participated in the study. All subjects competed at the 93 

national level and trained at least 14 hours per week. Given that all participants were athletes, they 94 

were healthy, non-smokers, and they did not take any medication during the study. Moreover, they 95 

were advised to avoid training and any stimulant (e.g. coffee, energy drink) 24 hours before the test. 96 

This study was approved by Bioethics Committee of the University of Bologna and all participants 97 

were informed of the benefits and risks of the investigation prior to signing an institutionally approved 98 

informed consent document to participate in the study. 99 

 100 

Procedure 101 
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On two separate occasions, same athletes were tested with (GAR) and without (CON) wearing the 102 

compression costume only during the recovery phase following a swimming performance. All 103 

swimmers underwent non-invasive continuous blood pressure monitoring using the servo-controlled 104 

infrared finger plethysmography (Portapres device; TNO/BMI) for analysis of HRV and BRS. Tests 105 

were done under a standardized procedure at the same time of the day (9:00-12:00) to avoid circadian 106 

influence. In both occasions, each swimmer was first tested in a supine position, in a room quiet and 107 

with a comfortable temperature (22-25°C), for 10 minutes (baseline). They were instructed to stand 108 

still and be quiet, with a respiratory frequency of 12-15 breaths/min. After a warm-up of 15 minutes, 109 

they were instructed to perform a maximal 400-m freestyle as in competition, during which total and 110 

intermediate time were recorded at each length (25 m). The day of the GAR test, the compression 111 

garment was dressed only during the recovery phase, not during the swimming performance. During 112 

the recovery phase, signals were measured 20-30, 40-50, 60-70, and 80-90 minutes after the cessation 113 

of the swimming performance. For the final analysis of autonomic function, the last 5 min of every 114 

recovery phase were used for calculations, as recommended by guidelines for HRV analysis during 115 

short term recording (4). 116 

 117 

HRV analysis. The Portapres recordings were used to extract time series of R-R intervals and 118 

systolic as well as diastolic pressures, to analyze HRV and BRS. Data were analysed with 119 

Kubios HRV software (v. 2.0, 2008, Biosignal Analysis and Medical Imaging Group, University of 120 

Kuopio, Finland), in which all time series were filtered to exclude artefacts. All measure were 121 

analysed in according to conditions by the Task Force of the European Society of Cardiology and the 122 

North American Society of Pacing and Electrophysiology (4). Time domain indices for HRV analysis 123 

were: the number of interval differences of successive R-R intervals greater than 50 ms (NN50), and 124 

the proportion derived by dividing NN50 by the total number of R-R intervals NN50 (pNN50). 125 

Furthermore, we analysed two main frequency components of HRV: low frequency (LF) ranging from 126 

0.04 to 0.15 Hz, and high frequency (HF) centered at the breathing frequency (4). It has been shown 127 

that the HF spectral component of HR variability (HFRR) is an index of the vagal tone, whereas both 128 
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sympathetic and vagal activities contributed to the LF (LFRR) spectral component of HRV (6). Given 129 

that LFRR does not provide an index of sympathetic modulation when measured in absolute units, we 130 

expressed the power in both absolute and normalized units (19). Such normalized units are obtained by 131 

dividing the power of each component by total variance from which the very-low-frequency 132 

component had been subtracted, and multiplying this value by 100 (16,19). Therefore, low and high 133 

frequency (LFRR and HFRR) spectral components measured in normalized units, or as LF/HF ratio, 134 

provide quantitative markers of cardiac sympathetic and vagal modulation respectively (19). 135 

 136 

BRS analysis. Baroreflex sensitivity was computed from RR intervals and SBP sequence subtracted 137 

from the finger arterial pressure waveform. These data were then utilised to define the oscillations in 138 

both heart rate and systolic arterial pressure measures. Beatscope version 1.1a (TNO/BMI, 139 

Amsterdam, The Netherlands) was used to evaluate spontaneous BRS, with a BRS add-on module that 140 

computes the time-domain cross correlation BRS. This technique is based on the computer 141 

identification in the time domain of 4 or more spontaneous sequences of consecutive beats, 142 

distinguished by either a progressive increase in SBP and R-R interval (+RR /+SBP sequences) or by a 143 

progressive reduction of the same variables (-RR/-SBP sequences). The incline of the regression line 144 

between SBP and RR interval fluctuations is taken as an index of the arterial baroreflex sensitivity of 145 

the heart, same as the laboratory method based on i.v. injection of vasoactive drugs. This technique for 146 

BRS identification has lower within-patient variance than other methods, and provides more values 147 

per minute than the standard time-domain based method (34). Moreover, a blood pressure spectral 148 

analysis has been used. Low-Frequency (LF-SBP) spectral component of SBP variability return the 149 

sympathetic activity of the vascular α-adrenergic receptors, while high-frequency (HF-SBP) reflect the 150 

influence of breathing on systolic blood pressure (19). Then, to obtain information about the effect of 151 

sympathovagal modulation on sinoatrial node spontaneous activity (19), we calculated the BRS alpha 152 

index from the low-frequency band (αLF). It was computed as square root of the ratio between the RR 153 

power and the corresponding SAP spectral component (20). This analysis was also confirmed by 154 

Robbe et al. (26), who showed that the middle frequency band (0.07-0.14 Hz) between SBP and RR 155 

interval time gives equivalent results to those obtained using the phenylephrine method. 156 
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 157 

Hemodynamic parameters. From the blood pressure waveform, stroke volume (SV), cardiac output 158 

(CO), and total peripheral vascular resistance (TPR) were estimated by the pulse contour method of 159 

Wesseling (the Modelflow method - software TNO/BMI, Amsterdam, The Netherlands) that has been 160 

validated extensively (3,12). 161 

 162 

Statistical Analysis 163 

Shapiro-Wilk test was used to check the normal distribution of data. Measures with skewed 164 

distribution were log transformed (Ln) before analysis. The ICC was used to assess the reliability of 165 

time between the test and retest of 400m freestyle event. A 5 x 2 repeated measures ANOVA was 166 

performed separately to analyse all investigated variables. Time (Baseline; R20-30; R40-50; R60-70; 167 

and R80-90) was the within-subjects factor and condition (GAR; CON) the between-subjects factor. 168 

To examine changes between recovery phases (R20-30; R40-50; R60-70; and R80-90) and baseline 169 

values on each condition, a paired sample t-test was used. Data were analysed with SPSS v20.0 (SPSS, 170 

Chicago, IL, USA). Means were considered significantly different at p< 0.05. Effect sizes were 171 

calculated using partial eta squared (ηp2). 172 

 173 

RESULTS 174 

No significant difference was observed between the two swimming test (p > 0.05) in which the time to 175 

complete 400-m was 269.9±13.1 sec in the first occasion, and 269.6±13.0 sec for the second one. The 176 

data from the swimming test and re-test days were analysed using intra-class correlation coefficient. A 177 

high degree of reliability was found between measurements, in which the average measure ICC was 178 

0.979 with a 95% confidence interval from 0.920 to 0.995 (F9, 9 = 86.74, p<.001).  No significant 179 

difference was also observed between the two baseline values (GAR vs. CON) (p > 0.05) for all 180 

variables investigated. Analysis on main effect showed a significant difference for time (p < 0.05), 181 

which means that during the recovery period, all parameters, regardless of the type of condition (GAR, 182 
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CON), changed significantly with respect to the baseline value. Paired sample t-test allowed us to see, 183 

for each condition in each recovery time, which variables differed from baseline. 184 

 185 

Baroreflex sensitivity 186 

After a maximal 400-m freestyle event, BRS mean of both conditions was reduced for 50 min 187 

compared to baseline (F4,72 = 13.90, p < 0.001, ηp2 = 0.44, Figure 2A ). However, αLF showed a 188 

significant reduction after 20-30 min only when athletes wore the garment [t(9) = 2,19; p = 0.046, 189 

Figure 2B]. Blood pressure remain almost stable when subjects wore the garment, changing after the 190 

effort only during the control condition, with a reduction for 70 min of SBP [t(9) = 2,38; p = 0.042, 191 

Figure 2C], and for 50 min of DBP [t(9) = 2,62; p = 0.028, Figure 2D], showing a post-exercise 192 

hypotension.  193 

***Figure 2 about here*** 194 

Heart rate variability indices 195 

HRV value showed a clear effect influenced by the garment (Figure 3). HFRR, NN50, and pNN50 196 

demonstrated, in both conditions, a lower value 40-50 min after the effort (F4,72 = 18.06, p < 0.001, 197 

ηp2 = 0.50 for NN50; F4,72 = 21.73, p < 0.001, ηp2 = 0.55 for pNN50; and F4,72 = 7.83, p = 0.005, 198 

ηp2 = 0.30 for HFRR). The same variables exhibited a prolonged reduction (60-70 min) only in CON 199 

condition [t(9) = 3,03; p = 0.014, t(9) = 2,54; p = 0.031, and t(9) = 2,66; p = 0.026, respectively]. 200 

Figure 3B shows the LFRR value unchanged in GAR, while returns to baseline value after 30 min in 201 

CON [t(9) = 2,79; p = 0.021]. This is confirmed also by LF:HF ratio [t(9) = 2,34; p = 0.040, Figure 202 

3C], with a conclusion that, wearing the swimsuit during the post-exercise speeds up recovery after 203 

performance. 204 

***Figure 3 about here*** 205 

Hemodynamic parameters 206 

Analysis of hemodynamic parameter showed that, wearing the garment during the post-exercise, 207 

athletes exhibited higher value of CO for 20-30 min [t(9) = 3,46; p = 0.007, Figure 4A]. This result 208 
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happens due to the stable value of SV that remains at the baseline level during the post exercise with 209 

respect to CON condition, in which it was reduced for 50 min [t(9) = 2,61; p = 0.028, Figure 4B].  210 

HR significantly increased in both conditions for 50 min (F4,72 = 57.96, p < 0.001, ηp2 = 0.76), while 211 

maintaining higher value for 70 min only during CON condition [t(9) = 2,41; p = 0.039], confirming 212 

that when subjects wore the garment they showed a faster recovery (Figure 4C). TPR significantly 213 

decreases in both conditions for 30 min (F4,72 = 15.72, p < 0.001, ηp2 = 0.47), showing a significant 214 

prolonged reduction for 50 min during GAR [t(9) = 2,84; p = 0.019, Figure 4D]. 215 

***Figure 4 about here*** 216 

DISCUSSION 217 

The aim of this investigation was to evaluate the recovery pattern of a whole body compression 218 

garment on hemodynamic parameters and on ANS activity following a maximal 400-m freestyle 219 

event. We measured HRV and BRS activity by analysing the simultaneous spontaneous variations of 220 

heart rate and systolic blood pressure. The principal finding of the present study is that compression 221 

garments had an effect on the pattern of autonomic function recovery. Primarily, the vagally mediated 222 

HF power of R–R intervals, NN50, and pNN50 showed a faster recovery due to the costume, 223 

meanwhile, the LFRR index of sympathetic modulation of the heart, as well as LF:HF ratio were 224 

augmented in control than in garment condition. This finding indicates that the costume has a positive 225 

influence on the ANS activity, which is predominantly related to the significant fast recovery of 226 

parasympathetic nervous system after the effort. Next, the LF power of BRS, which reflects 227 

sympathetic tone, was not affected by the effect of exercise during the recovery phase when the 228 

athletes wore the costume. Graduated compression implies that the applied pressures are highest 229 

distally, and decrease proximally, deriving from medical applications that relate primarily to 230 

circulatory roles such as the reduction of venous pooling and augmentation of venous blood flow 231 

return. In fact, cardiac output was increased,  avoiding post-exercise hypotension, and the returning of 232 

the blood to the heart, investigated as stroke volume, was keep constant due to the reduction of the 233 

peripheral resistances. Findings from our study could have relevance for post-exercise recovery, since 234 
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HR was restored back to the baseline level at 60 min of recovery during GAR condition and 80 min of 235 

recovery during CON condition. 236 

Swimming at high intensities, such as during racing and tough sets, can cause metabolites like 237 

inorganic phosphate, ADP, hydrogen ions, and of course, lactate, to accumulate in the muscles (14). A 238 

build-up of these metabolites is associated with conditions that can compromise the next swimming 239 

performance. The rate of recovery of the accumulated fatigue agents may differ during passive and 240 

active recovery using short or long duration and this may affect performance (32). Active recovery 241 

facilitates the removal/utilization of lactate after a race or tough set. The intensity of the active 242 

recovery influences how quickly this removal/utilization of lactate occurs. Too high an intensity may 243 

produce additional lactate, while too low an intensity may not create enough circulation to 244 

remove/utilize the lactate faster than passive recovery (32). For this reason in recent years it is 245 

increased the need to find methods necessary to improve the recovery time. The increasing 246 

attractiveness of compression garments in different sports is likely due to accumulating evidence of 247 

enhanced performance and recovery (29). To our knowledge, no research has documented the effect of 248 

compression clothing on indicators of recovery performance such as HRV, BRS and hemodynamic 249 

parameters. 250 

During recovery from moderate and heavy exercise heart rate remains elevated above the pre-251 

exercise level for a relatively long period of time (up to 60 min) (5). Niemela et al. (18) found HR 252 

elevated at 60 min after aerobic and heavy resistance exercise and at 30 min after light resistance 253 

exercise compared with the control level. Our test can be catalogued among aerobic performances 254 

because, even if we did not measure any metabolic parameter, subjects did the 400-m with a great 255 

time, under 270 sec, in which the estimated contribution of anaerobic metabolism represented 20% of 256 

total energy output (14). In our study, HR was restored to the baseline level after 60 min, compared to 257 

control condition in which subject recovered after 80 min. Furthermore, HF power of RR intervals, as 258 

well as time domain indices like NN50 and pNN50, recognized as a marker of vagal activity (4), were 259 

restored back after 50 min. Previous studies have shown these indices reduced until 30 min after 260 

aerobic exercise (9,18) compared to baseline level. Likewise, LFRR, that represents an index of 261 

sympathetic modulation if analysed in normalized units, as well as LF:HF ratio, were presumably back 262 
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to the baseline level before the first recovery period investigated (20-30 min). Overall, the effect of 263 

compression garment on the neural control of the autonomic nervous system results in a recovery back 264 

to the baseline level 60 min after the performance. 265 

Different studies showed that, immediately after the end of aerobic exercise, BRS is 266 

significantly reduced (18,27,31). Our results are in agreement with Stuckey et al. (30) in which 267 

baroreflex does not have as great role in maintaining BP in acute recovery from exercise as it does 268 

under prolonged resting conditions. As it was found in other studies (7,18,31), BRS value was reduced 269 

significantly at 40-50 min after exercise, and it gradually increases back to the baseline level after 60-270 

70 min in both conditions. BRS alpha index (αLF) had a significant reduction until 30 min only during 271 

wearing garment, returning to baseline value at 40-50 min. Moreover, in both conditions, this value 272 

tended to rise above the baseline level 80-90 min after the cessation of the effort, as it was also 273 

reported by Niemela et al. (18) after both aerobic and light resistance exercise. 274 

After an acute bout of exercise blood pressure falls, sometimes for several hours. This 275 

hypotensive effect can be affected by the exercise, and it persists if the subject maintains supine 276 

position (28), as it happens in our control condition. In normotensive subjects, a reduction in systemic 277 

vascular resistance after maximal exercise is counterbalanced by the increase of cardiac output, 278 

avoiding a clinically significant blood pressure reduction. Therefore, we can hypothesize that post-279 

exercise hypotension could be due not to an overall decrease in sympathetic tone but to persisting 280 

vasodilatation (22). The decrease in total peripheral resistance (Figure 4D) is associated with a double 281 

reflex response: sympathetic activation (Figure 3B) and depressed vagal tone (Figures 3A, 3D, 3E), 282 

which may be responsible for the concomitant increases in heart rate (Figure 4C) and cardiac output 283 

(Figure 4A). They are associated even with or caused by a reduction in baroreflex sensitivity (Figure 284 

2A). This could also be attributed to the garment condition even if the reduction of arterial pressure 285 

was not significantly different from baseline value. Moreover, data directly demonstrating influences 286 

on venous return, cardiac output or stroke volume appear to be sparse (33), and none were identified 287 

for people engaged in exercise or during recovery period. Possible mechanisms for flow augmentation 288 

have been discussed (17) and include a myogenic vasodilatory response. The myogenic response of 289 

the vessels leads to vasodilatation and favours arterial inflow to the muscle, hence increasing local 290 
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blood inflow. Improved venous hemodynamic has been suggested to result in increased end-diastolic 291 

filling of the heart, increasing stroke volume and cardiac output (1). Since stroke volume is a limiting 292 

factor for performance, the application of compression clothing could serve as an ergogenic aid.  293 

 294 

PRATICAL APPLICATIONS 295 

In conclusion, there were evident changes in autonomic regulation after exercise when subjects wore 296 

the compression garment than during the control condition. The use of the compression garments, 297 

allowed only during the recovery period, could provide a functional recovery following a swimming 298 

performance. First, HR was restored to the baseline level 60 min following exercise, cardiac output 299 

augmented, stroke volume unchanged and total peripheral resistance decreased. Secondly, vagal 300 

outflow was significantly reduced during the control condition compared with the compression 301 

garment, as documented by the changes in the HF power of R–R interval fluctuation, NN50 and 302 

pNN50 time domain indices. Thirdly, sympathovagal balance, assessed by LF:HF ratio, and the 303 

sympathetic modulation of the heart, evaluated by LFRR, were unchanged during the recovery period 304 

only when subject wore the swimsuit. After these conclusions, we recommend to all athletes to use the 305 

compression garment when they are involved in several races close together, both during training 306 

period and in competition, in order to obtain a faster recovery. Furthermore, we suggested further 307 

investigations with the intention to see if the compression garments are able to reduce the recovery 308 

time also in other type of swimming performance. 309 

 310 
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 413 

FIGURE LEGENDS 414 

Figure 1. Compression garment. 415 

Athlete, in a supine position, is wearing the compression garment during the recovery period. An 416 

infrared plethysmography is inserted in his finger for non-invasive continuous blood pressure 417 

monitoring. 418 

 419 

 420 

 421 

 422 
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Figure 2. Baroreflex and blood pressure data. 423 

Baroreflex sensitivity (A), BRS low-frequency spectral band (B), systolic (C) and diastolic blood 424 

pressure (D) indices at baseline level and during recovery time in garment (GAR, black line with 425 

square) and control (CON, gray line with triangles) condition.  426 

* Differences of both conditions with respect to baseline 427 

† Differences of CON with respect to baseline 428 

‡ Differences of GAR with respect to baseline 429 

 430 

Figure 3. Heart rate variability data.  431 

HRV high- and low-frequency spectral band (A, B), HRV time domain indices (D, E), and 432 

sympathovagal balance (C) at baseline level and during recovery time in garment (GAR, black line 433 

with square) and control (CON, gray line with triangles) condition.  434 

(*, †, ‡) Conventions as in Figure 2. 435 

 436 

Figure 4. Hemodynamic data. 437 

Cardiac output (A), stroke volume (B), heart rate (C), and total peripheral resistance (D) at baseline 438 

level and during recovery time in garment (GAR, black line with square) and control (CON, gray line 439 

with triangles) condition.  440 

(*, †, ‡) Conventions as in Figure 2. 441 
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