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Evaluating the acute effect of compression socks
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ABSTRACT

The current study aimed to investigate the acute application of compression socks for recovery after a
strenuous bout of lower-body exercise. 58 active young adults (29 females, 29 males) performed ankle range
of motion, calf circumference, isometric strength, calf endurance and perceived muscle soreness measures
at baseline, and up to 48 hours following a strenuous bout of lower-body exercise. During the 30-minute
recovery period, participants were randomly assigned an experimental leg (compression sock - COMP) and
a control leg (passive recovery - CON). No significant group x time interactions were recorded (p > .05) and
effect sizes were mostly trivial, except for a small decrease in perceived muscle soreness in COMP compared
to CON immediately post-recovery (d = -0.29). For both groups, calf circumference increased, and calf
endurance was reduced following exercise (p < .001), while perceived muscle soreness increased
significantly over the follow-up period compared to baseline (p <.001). The application of compression socks
for 30-minutes following intense calf exercise had little effect on physical measures but may result in a small
decrease in perceived muscle soreness immediately following their use for recovery. These garments could
be a viable recovery option for athletes with a short timeframe in between training bouts.
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INTRODUCTION

To facilitate optimal athletic performance adaptation and enhancement, the balance between training
stimulus and training recovery must be optimised for each individual athlete (Kellmann & Beckmann, 2018).
During recovery periods, athletes may choose to implement various recovery interventions designed to
alleviate some of the symptoms of training fatigue, such as increased musculoskeletal pain and discomfort,
reduced range of motion, and decreased muscular force production (Kellmann et al., 2018). While there are
numerous recovery interventions available, the selection and use of such tools and protocols should be
guided by the training stress applied and the specific needs of the individual, as well as season phase
(Kellmann et al., 2018). For example, during a pre-season phase athletes may forgo or limit recovery
interventions to promote physical adaptation to maximal training stress (Kellmann et al., 2018). In contrast,
athletes maintaining a phase of high-volume training or competition with multiple sessions per day may
prioritise the use of short-term recovery interventions, such as foam rolling, cold water therapy or massage,
to reduce perceived muscle soreness and perceived fatigue, and improve the quality of subsequent training
(Barnett, 2006). However, in many cases, the efficacy of these post-exercise recovery modalities and whether
they are actually advantageous for use by athletes between sessions is not well elucidated (Barnett, 2006).

One example of a practical short-term recovery intervention is the use of compression garments (CGs), which
were originally developed to treat conditions such as deep vein thrombosis and pulmonary oedemas (Hirali,
1999). In clinical settings, these garments are used to promote blood flow from superficial veins into deep
veins and thereby prevent cutaneous venous statis (Galanaud et al., 2013). More recently, compression
garments have become well-established as a common sports performance and recovery tool, and can be
worn in upper-limb, lower-limb, or full-body styles (Leabeater et al., 2022). While their effectiveness as a
performance tool during exercise is limited, using compression garments for recovery tends to have positive
physiological benefits which may improve subsequent performance (Leabeater et al., 2022). For example,
significant reductions in calf girth and cross-sectional area have been reported with the use of compression
socks following strenuous team sport training (Broatch et al., 2019) and running time trials (Brophy-Williams
et al., 2017), which may reflect reduced limb oedema and reduced muscle damage from prior exercise
(Brophy-Williams et al., 2017). Meanwhile, Shimokochi et al. (2017) demonstrated improved recuperation of
isometric knee extension strength when lower-body CGs were worn following high-volume strength training.
Importantly, CGs have been shown to consistently improve perceptual measures such as perceived recovery
and perceived muscle soreness when worn after exercise (Weakley et al., 2021), which contributes to their
popularity amongst athletes and sports teams (Driller & Brophy-Williams, 2016). As recovery is an integrated
state of both physiological and psychological inputs, the potential benefit of recovery interventions such as
compression garments on perceptual recovery should not be overlooked.

While compression garments have been seen to have a positive influence on measures of limb
circumference, isometric strength and sports performance after 8+ hours of wear (Broatch et al., 2019;
Brophy-Williams et al., 2017; Shimokochi et al., 2017), this time period may not be practical for athletes
seeking a short-term recovery intervention between training sessions. Indeed, previous research has
identified that athletes most commonly use compression garments within four hours following exercise (Driller
& Brophy-Williams, 2016). Only a small number of studies have investigated much shorter periods of
compression garment wear, with practical improvements in five-kilometre running and five-minute maximal
cycling performance demonstrated with recovery periods of less than 80 minutes using compression socks
(Brophy-Williams et al., 2017; Chatard et al., 2004; Lee et al., 2021). Additionally, significant reductions in
blood lactate after moderate-intensity upper body resistance training have been demonstrated with the use
of compressive arm sleeves for only 20 minutes (da Silva Chiappa, 2021). In comparison, the effect of short-
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term compression wear on measures of lower-limb function and performance after strenuous exercise is not
well elucidated. As such, the present study aimed to evaluate the effect of a 30-minute application of
compression socks on physical and perceptual recovery following strenuous calf exercise.

MATERIAL AND METHODS

Participants

58 active young adults between 18-30 years of age volunteered to participate in the current study (29
females, height 165.7 £ 6.6 cm, body mass 65.4 £ 7.3 kg; 29 males, height 179.4 £ 5.9 cm, body mass 82.4
+ 10.3 kg). Participants were recruited through a university sport science under-graduate program. All
participants were participating in regular physical exercise sessions (~3 times per week) and were free from
lower-limb injuries (hip, knee or ankle) that may have affected their ability to perform the physical performance
tests or exercise protocol. Written informed consent was obtained from each participant, and ethical approval
was obtained from the Human Research Ethics Committee of the institution (HEC21274).

Measures

Calf circumference

To assess any lower-limb swelling associated with the exercise recovery intervention, the circumference of
each leg at the calf was recorded at baseline and following recovery using a non-stretch anthropometric
measuring tape (Lufkin Executive Thinline, TX, USA). The landmark used was at the widest girth of the calf
muscle. The measurement site was marked using a permanent marker to ensure high levels of test-retest
reliability across timepoints (Figure 1). This method of assessing calf circumference has been shown to have
high reliability (SEM = 0.5-0.6¢cm; ICC = 0.97) (Carmont et al., 2013) and has been shown to correlate with
muscle volume (R2 = .42) (Rosso et al., 2013).

Figure 1. a. Isometric calf-raise rig set up, without participant. b. Participant applying a plantar flexion force
and pressing knees into foam pad below rigid bar.

Weight-bearing lunge test

Following a dynamic warm-up (consisting of 5 minutes of single and double-leg calf raises, ballistic bounces
and ankle circles), the weight bearing lunge test (WBLT) was performed as a measure of dorsiflexion range
of motion on both ankles at baseline and following recovery. Participants placed their foot along a measuring
tape which was secured to the floor and aligned perpendicular to a wall, with both their toe and heel on the
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centre line of the measuring tape. Participants were then asked to progressively move their toe further back
from the wall on the measuring tape, repeating the lunge movement until the maximum distance at which
they could tolerably lunge their knee to the wall without heel lift, was found. Measurement was made using
the tape measure from the tip of their big toe to the wall, in centimetres. The WBLT is a functional and reliable
method to indirectly assess dorsiflexion by measuring the maximal advancement of the tibia over the rearfoot
in a weight-bearing position (Bennell et al., 1998). Previous investigators have reported robust inter-tester
and intra-tester reliability associated with the assessment of WBLT performance in healthy adults, with high
levels of test-retest reliability demonstrated (standard error of measurement = 1.1°, 95% Cl = 2.2) (Bennell
etal., 1998).

Single-leg calf-raise to exhaustion

To assess the strength-endurance of the calf muscles, a single-leg calf raise test to exhaustion was
performed pre-exercise (baseline) and post-recovery (Figure 1). The calf-raises were completed in time with
a metronome set at 60 bpm, with one minute rest between legs. The order of leg being tested (CON vs
COMP) was randomised across participants but kept the same for each timepoint for the individual. The
participant commenced the test by standing on one leg, with ankle in a neutral position (0°) and knee at full
extension. Participants were instructed to complete as many repetitions of a single leg calf raise (as high as
possible, or maximum range of motion) as they could. Participants were allowed to use their fingers on a wall
to balance but were not allowed to apply any downward pressure on the wall to assist their movement. The
order of leg being tested was randomised across participants but kept the same for each timepoint for the
individual. Failure to complete a full range-of-motion calf-raise repetition in time with the metronome, or
volitional exhaustion were the two reasons for terminating the test. The number of repetitions to exhaustion
on each leg was recorded for analysis across the two time points. The calf-raise test has previously shown
high test-retest reliability in healthy adults, with ICC’s ranging from 0.78 to 0.99 and standard error of
measurements ranging from two to six repetitions (Hébert-Losier et al., 2017).

Isometric calf-raise force

Left and right-leg isometric strength measures at baseline, post-exercise and post-recovery were obtained
from a dual force-platform system (FDLite Dual Force Platforms, VALD Performance, Albion, Australia)
housed in a custom-built isometric calf-raise rig (Figure 2a). This method has previously demonstrated high
reliability (ICC = 0.94; CV 6.1%) for bilateral assessment of plantarflexion strength (Mattiussi et al., 2022).
The rig allowed for stepwise changes in bar height, with the bar made of 4140 high tensile steel as described
in a previous investigation (McCormick et al., 2022). Participants were seated on an adjustable weight bench
centred between the force platforms and maintained hip and knee flexion at 90-degrees with feet hip-width
apart and centred on each platform. A soft foam pad was placed over the knees for comfort during testing.
The researcher then adjusted the metal bar until it was firmly resting on the foam pad and centred over the
knees and secured the bar position with crocodile pins on the racking system. The bar height was recorded
for each participant and repeated for subsequent testing. Participants were instructed to cross their hands
over their shoulders and maintain an upright, vertical posture during isometric calf-raise testing. Participants
were instructed to perform a maximal plantar flexion pushing against the foam pad on top of their knees
(Figure 2b) following a verbal “3, 2, 1" countdown, as has been done previously (Rhodes et al., 2022;
Warneke et al., 2022). Prior to the first test, participants completed two warm-up efforts corresponding to
50% and 75% effort to familiarise themselves with the movement and bar position. Participants then
completed three maximal isometric calf raises holding for 3 seconds each, with 10 seconds rest in between.
Participants were verbally encouraged in the same manner during each repetition to encourage maximal
force production. Data was recorded using ForceDecks software (VALD Performance, Albion, Australia) and
splitinto bilateral data obtained from each participant’s left and right legs for analysis. The maximum recorded
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value for each participant was taken from each test for peak net vertical force and peak net force at 100 and
200 milliseconds.

Perceived muscle soreness

Perceived muscle soreness ratings were recorded pre and post exercise, post-recovery and 4-, 24- and 48-
hours post-recovery (Figure 1). Ratings were obtained for each leg on a scale of one (no soreness) to ten
(maximal soreness) (Thompson et al., 1999), while participants performed a single-leg calf raise. For the 4,
24 and 48 hours post recovery timepoints, participants were sent an electronic survey link (QuestionPro,
Dallas, USA) via anonymised text message which contained the same instructions for completing the
perceived muscle soreness scale for each leg.

Strenuous exercise bout

The exercise bout used to induce fatigue and subsequent muscle soreness was targeted at the calf muscles.
In addition to the pre-exercise measures (which were also proposed to cause fatigue), participants were
instructed to complete three sets of 20 double-leg calf raises at full range of motion off a platform height of
30cm. The calf-raises were completed in time with a metronome set at 60 bpm, with one minute rest between
the sets. Participants were monitored to ensure that full range of motion was being achieved for each
repetition. As with the single-leg calf raise to exhaustion, participants were allowed to use their fingers on a
wall to balance but were not allowed to apply any downward pressure on the wall to assist their movement.

Compression sock recovery (COMP)

Immediately following the post-exercise testing timepoint (Figure 1), participants performed a recovery
intervention on one of their legs (COMP), while the other leg had no recovery intervention (CON). The
recovery intervention utilised in the current study involved a 30-minute application of a unisex compression
sock to one leg only while seated. Sock size was determined by manufacturer guidelines using participant
shoe size and calf circumference. The applied interface pressure of the compression socks was assessed at
two standard anthropometric sites (medial malleolus and maximum calf circumference) on the participant's
right leg upon first wear using the Kikuhime pressure monitor (MediGroup, Melbourne, Australia). The
Kikuhime pressure monitor has previously been shown to be both valid and reliable (Brophy-Williams et al.,
2014).

Belief effect

Before the testing session, participants were asked to rate their perception on whether “compression
garments would improve recovery following exercise” on a continuous, 10-cm visual analog scale, ranging
from strongly disagree (0 cm) to strongly agree (10 cm). Participants were then categorised as having “high
belief* or “low belief* based on a cut-off of 5 cm on this scale. Care was taken throughout the testing session
so as not to influence participants’ perceptions of the use of compression garments.

Procedures

A repeated-measure, single-group design was used for the present study. Participants were allocated
experimental (compression sock recovery - COMP) and control (passive recovery - CON) legs in a
randomized, counterbalanced design. Participants completed single-leg isometric strength and perceptual
measures before and after a strenuous bout of lower-limb exercises and then again immediately after the
recovery intervention. Range of motion, limb circumference and single leg calf-raise to exhaustion tests were
performed at baseline and post recovery (Figure 1). Additionally, perceptual measures of muscle soreness
were taken again at 4, 24 and 48-hours post exercise. Participants completed all testing within a 1.5-hour
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period and were asked to avoid strenuous lower-body exercise for 24 hours prior and 24 hours after the study
to limit any influence on perceived muscle soreness measures or physical testing procedures.

Exercise {
intervention Recovery

intervention
3 % 20 double

Warm up leg calf raises 30 mins
Bl
& 5 : - K 4,24,48 h
wlles ) Y ge— ED | e J § w4244
Post-intervention Post-recovery i
Pre-testing (1) Pre-testing (2) testing testing mmh:; 1
] l l ] ] /7 ]
I/ >
LEGEND
ﬁ Height & body mass %m Calf circumference Sr Calf raise to exhaustion { Compression sock application

,j] Perceived muscle soreness J Isometric calf strength  wesmmms Weight-bearing lunge test

Figure 2. Testing timeline.

Statistical analyses

Descriptive statistics (means and standard deviations) for perceived muscle soreness (AU), isometric net
peak force (N), calf raise repetitions (no.), knee-to-wall (cm) and calf girth (cm) were computed for various
time points. A linear mixed model (LMM) was conducted to examine the effects of the recovery intervention
(COMP vs CON) on these measures. The LMM included a fixed effect of time (2-6 levels, dependent on the
variable) and a random intercept for participant ID. The assumption of normality was assessed with a visual
inspection of a Q-Q plot, with the residuals being deemed to approximate a normal distribution. No interaction
effect was recorded for time x intervention for any of the testing measures, thus the model was refit without
the interaction term. The mean difference in the outcomes from baseline level to each time point was
calculated and a 95% confidence interval was used to denote the imprecision of model parameter estimates.

Sensitivity analysis via a two-way repeated measures ANOVA was also conducted to ensure the results of
the LMM were robust. The statistical significance was set at p < .05, and all data are presented as mean and
standard deviation (£SD), unless stated otherwise. In addition, effect size statistics were performed to
determine differences between GUN and CON groups at each time point. For these measures, the
standardized change in mean between time points was calculated and expressed as standardized (Cohen's
d) effects. The magnitude of each effect size was interpreted using thresholds of 0.2, 0.5, and 0.8 for small,
moderate, and large, respectively (Cohen, 2013). An effect size of <0.2 was considered trivial. Where the
95% confidence limits overlapped the thresholds for small positive and small negative values, the effect was
considered unclear. All statistical analyses were conducted using the Jamovi statistical package (Jamovi
Version 1.8.1, Jamovi Project, 2021).
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RESULTS

The average applied pressure of the compression socks used in the study was 23.1 £ 6.4 mmHg at the
medial malleolus and 16.5 £ 3.7 mmHg at the maximal calf circumference (Table 1).

Table 1. Average applied pressure of compression socks used in the present study (presented as mean +
SD).

Females Males .
(n = 29) (n=29) All participants
Applied pressure at medial malleolus (mmHg) 23.6+£51 22576 231164

Applied pressure at maximal calf circumference (mmHg) 16.7+34 16.3+441 16.5+3.7

There was no statistically significant interaction between group and time on perceived muscle soreness (F(5,
571) = 0.68082, p = .638). However, there was a main effect of time on perceived muscle soreness (F(5,
574) = 66.88, p <.001), being significantly greater at each respective timepoint compared to baseline (Figure
3). There was a small difference in perceived muscle soreness in COMP compared to CON at the post-
recovery timepoint, where perceived muscle soreness was lower in CON (0.29 £ 0.34, p = .638) (Figure 3).

10

*

4 * * "
3 \\/.—___,__‘-

Perceived muscle soreness (AU)

Baseline
4 h-post
24 h-post
48 h-post

Post-exercise
Post-recovery

Figure 3. Changes in perceived muscle soreness across 48-hour period following strenuous exercise using
short-term compression (COMP) or control (CON) recovery interventions. COMP = black line, CON = grey
line. S = small effect size in favour of COMP; * = significant (p < .05) difference from baseline for both groups.

There were no statistically significant interactions between group and time on weight-bearing lunge test result
(F(1,114) = 0.262, p = .610, partial n2 = 0.000), calf circumference (F(1,114) = 0.924, p = .338, partial nz=
0.008), and single leg calf raises to exhaustion (F(1,114) = 0.436, p = .511, partial n2 = 0.004), with unclear
effect sizes (Table 2). Additionally, there were no statistically significant interactions between group and time
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on isometric peak net calf raise force (F(2,216) = 0.0118, p = .988, partial n2 = 0.000), isometric net force at
100ms (F(2,216) = 0.4410, p = .644, partial n2 = 0.004), and isometric net force at 200ms (F(2,216) = 0.192,
p = .825, partial n2=0.002) and unclear effect sizes. However, there were significant main effects for time on
both calf circumference (F(1, 114) = 4.244, p = .04) and calf endurance (F(1, 114) = 18.006, p = <.001).
Specifically, calf circumference at post-recovery (37.1 cm, range: 36.6 — 37.6 cm) was greater than baseline
(37.0 cm; range: 36.5 — 37.5 cm) compared to post-recovery; and the number of calf raises completed at
post-recovery (34; range 32 - 37) was lower than completed at baseline (38; range 36 - 41).

When considering the participants’ prior belief in compression garments, 41 participants (70.7%) were
categorised as having “high belief (> 5¢cm on visual analog scale), compared to 15 participants (25.9%) with
‘low belief* (< 5cm on visual analog scale); while 2 participants did not record a response for this question.
“‘Belief* was subsequently introduced to the LMM as a covariate, however, no significant main effect was
recorded.

Table 2. Summary of measures for control (CON) and compression sock (COMP) conditions (presented as
mean + SD).

Group x Time interaction

Time point CON compP pvalue ES (d) £95% Cl
Weight-bearing Baseline 11.0+£3.6 11.2+£28 )
lunge test (cm) Post-recovery  10.9£3.5 112+3 610 003 +0.10, unclear
Calf circumference Baseline 36.9+2.6 37126
(cm) Postrecovery 371226 371226 5 -0.05£008, unclear
. Baseline 136.5+68.7 137.8+62.89 .
gﬂggﬁf‘i‘”)ome Postexercise  1416+642 1354682 644  O12+0.29, trivial
Post-recovery 143.0+63.7 133.9 +57.1 0.16 £ 0.29, trivial
. Baseline 407.4 +168.5 409.1 +164.2 .
gf;ggg‘g?:\f)ome Postexercise 4063+ 161.8 3020£1688 825  O10*0.25 frivial
Post-recovery 4052 +162.1 395.0 £ 158.6 0.07 £ 0.27, trivial
. Baseline 839.7 +248.6 860.1 +259.7
;‘ig‘g (”ﬁ)t vertical 5 texercise 8006 £258.3 82452887 988 001+ 023 unclear
Post-recovery 840.7 +283.6 856.1 £ 304.5 0.02 £ 0.27, unclear
Single leg calf raise Baseline 376121 38.7+£14.2
to exhaustion Postrecovery 334 % 14.1 354 + 154 511 -0.09 £ 0.22, unclear
(no. completed)
Baseline 1.0+1.1 12112
Post-exercise 5023 53+23 -0.04 £ 0.37, unclear
Perceived muscle Post-recovery 3.5+21 3.1+£1.9 638 0.29 £ 0.34, small
soreness (AU) 4 h-post 28+22 2620 ' 0.18 £ 0.37, trivial
24-h post 38+25 37126 0.11 + 0.49, trivial
48-h post 3.0+25 3.3+27 -0.09 + 0.54, trivial

DISCUSSION

The aim of the current study was to evaluate the effects of an acute application of compression socks on
perceptual and physical recovery in active adults following strenuous calf exercise. The findings suggest that
a 30-minute recovery period with compression socks appears to have little effect on measures of ankle range
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of motion, calf circumference, isometric strength, or calf endurance when applied immediately following an
exercise task. The use of these compression garments for acute recovery may result in a small decrease in
perceived muscle soreness immediately following use, though this difference was not statistically significant.
In contrast to previous research (Brophy-Williams et al., 2017; Stickford et al., 2015) there was no significant
effect of prior belief in compression garments on their efficacy for recovery.

The main observation in the present study is that physical parameters including ankle range of motion, calf
circumference, isometric strength and calf endurance were not significantly improved with the use of
compression socks for acute recovery following strenuous calf exercise. The compression socks used in the
present study exerted an applied pressure that was consistent with previous research (Broatch et al., 2019;
Brophy-Williams et al., 2017). Therefore, the short recovery period implemented is likely a contributing factor
to the lack of positive effect of the socks. This 30-minute period with compression socks may have been
insufficient to promote positive changes to blood lactate, limb swelling, or skeletal muscle membrane turnover
that have previously been reported from a minimum 60 minutes of compression wear (Broatch et al., 2019;
Brophy-Williams et al., 2017; Montoye et al., 2021; Trenell et al., 2006). In addition, previous research has
demonstrated that improvements to limb perfusion with compression are reversed within one minute of the
compressive force being removed (Bochmann et al., 2005), which may limit the effectiveness of the garments
on subsequent measures of physical performance.

Although there were no changes to physical parameters, there appears to have been a small decrease in
perceived muscle soreness immediately following the 30-minute recovery period with compression socks
when compared to the control condition. This is in agreement with previous research using compression
socks for a 60-minute recovery period between treadmill running trials, which reported small improvements
in perceived fatigue and overall perceived recovery, as well as a significant reduction in perceived muscle
soreness (Brophy-Williams et al., 2017). It has previously been hypothesised that the application of
compression garments following exercise may attenuate the release of creatine kinase into skeletal muscle
and prevent oedema formation (Kraemer et al., 2001). In this way, the immediate use of compression socks
after strenuous calf exercise may have led to minor changes in inflammatory and repair processes,
contributing to a temporary reduction in perceived muscle soreness. However, no differences in perceived
muscle soreness were apparent at the 4, 24 and 48-hour follow-up points, during which time this measure
remained significantly elevated compared to baseline levels in both groups. This pattern is characteristic of
delayed-onset muscle soreness (DOMS), which generally peaks approximately 48-hours post-exercise
(Schoenfeld & Contreras, 2013).

The lack of effect of the compression socks on follow-up indices of perceived muscle soreness may reflect a
systemic healing response from the body regardless of the compression garment being applied to one limb
only, which has previously been show in an investigation of a similar design to the present study (within-
subject crossover with an “experimental and a “control* leg) (Heiss et al., 2018). While this may be a potential
drawback, the study design does address inter-individual differences in DOMS and may overcome some of
the potential “placebo effect' of wearing compression garments (Leabeater et al., 2022). Overall,
compression socks may be useful for athletes seeking a practical, short-term recovery intervention in
between training sessions, with a focus on reducing perceived muscle soreness, though this likely would not
result in any significant improvements in lower-limb functional capacity.

In contrast to previous research, participants’ prior beliefs on the efficacy of compression garments for
recovery in the present study had little influence on their performance in various physical tasks following the
recovery period. Brophy-Wiliams et al.(Brophy-Williams et al., 2017) observed that “believers® in
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compression garments were more likely to maintain their subsequent running performance after wearing the
garments for recovery than “non-believers®, highlighting the contribution of expectancy on the success of
recovery/performance interventions in sport. Similarly, Stickford et al. (2015) observed variable responses in
running mechanics based on participants’ belief in and experience with compression garments and
suggested that both these factors should be considerations prior to use of the garments. In the present study,
as in Brophy-Williams et al. (2017), the majority of participants were “high believers* in compression
garments, consistent with the widespread use of these garments by athletes for performance and recovery
(Driller & Brophy-Williams, 2016).

Some limitations should be considered when interpreting the results of this study. Firstly, participants’ dietary
intake was not tracked or controlled for prior to the study or during the 48-hour follow-up period, which may
have influenced muscular recovery. Given that perceived muscle soreness exhibits variability across muscle
groups (Schoenfeld & Contreras, 2013), the results of the present study should be considered specific to the
calf muscles only. In addition, it is possible that a learning effect was apparent on the isometric calf-raise task
which may have influenced results across the testing timeline, as only a brief familiarisation was undertaken
on this apparatus prior to baseline testing. While a reduction in physical capacity following the strenuous calf
exercise was apparent (by way of reduced calf endurance and increased calf circumference), there is a
possibility that this exercise task did not induce significant muscle fatigue and soreness in all participants,
which is an ongoing consideration for recovery intervention research (Barnett, 2006).

CONCLUSIONS

The results of the present study indicate that a 30-minute application of compression socks for recovery has
little effect on measures of ankle range of motion, calf circumference, isometric strength, or calf endurance
following a strenuous bout of calf exercise. However, compression socks may result in a small decrease in
perceived muscle soreness immediately following their use for recovery. Therefore, these garments may be
an option for individuals seeking to reduce perceived muscle soreness with a short timeframe in between
training bouts, though there is limited transfer to other measures of physical performance.
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