Journal of Research in Sport Rehabilitation

Vol 14. No 25. Spring 2025
53-64

WWW.RSR.BASU.AC.IR

The acute effect of massage on proprioception error of the
swimmer’s shoulder at different times after the functional fatigue
protocol: A randomized controlled study

Seyedjafari, Seyed Ehsan'*; Ebrahimipour, Ehsan?; Sahebozamani, Mansour'; Daneshjoo,
Abdolhamid!

1. Department of Sports Injuries and Corrective Exercises, Faculty of Sports Sciences, University of
Shahid Bahonar, Kerman, Iran

2. Department of Sports Biomechanics, Faculty of Sports Sciences, University of Shahid Bahonar,
Kerman, Iran

Received: November 2022; Accepted: September 2025
Abstract

Keywords Background and Aim: Proprioception is a critical component of the body’s
sensorimotor system, and its impairment can predispose individuals to injuries.
This study aimed to investigate the acute effects of massage on shoulder joint
proprioception in active swimmers at sequential time points following

Proprioception,

Massage functional fatigue protocols.
’ Methods: Twenty-four active swimmers were randomly assigned to either the
Functional fatigue, experimer.ltgl or conFrol gr.oup. After performipg a functional fatigue protocF)l,
shoulder joint proprioception was assessed using a camera and analyzed with
. . AutoCAD software to measure the mean absolute error (MAE) in angle
Shoulder joint, . . . . .
reproduction (40° and 80°). Immediately following this, the experimental group
. received a massage protocol, and proprioception was re-evaluated at regular
Swimmers . . : .
intervals. A mixed-repeated-measures analysis of variance was employed for
statistical analysis, with a significance level set at p < 0.05.
Results: Results indicated that following the fatigue protocol, the mean error in
reproducing the 40° shoulder joint angle increased in both the experimental and
control groups (p = 0.001). Similarly, for the 80° angle, the mean error
increased in both groups (p = 0.002). After the massage protocol, the mean error
for the 40° angle decreased in the experimental group (p = 0.41), though this
change was not significant. No significant changes in proprioception were
observed across subsequent time points after the massage (p > 0.05).
Conclusion: This study suggests that massage does not significantly improve
shoulder joint proprioception following functional fatigue in swimmers, despite
an immediate reduction in MAE. However, extending the duration or increasing
the intensity and depth of the massage may enhance the significance of these

findings, warranting further investigation.
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Extended Abstract

Introduction

The Shoulder disorders represent the most
prevalent  musculoskeletal issue among
competitive swimmers, with an incidence rate of
1.2 to 1.5 injuries per 100 kilometers swum (1).
Functional joint stability relies on the intricate
interaction between static and dynamic structures,
coordinated by the sensorimotor system,
particularly proprioception (3). Proprioception,
the ability to perceive joint position and
movement without visual input, is crucial for
neuromuscular control and injury prevention (4).

Fatigue is a significant factor known to impair
proprioceptive acuity, thereby increasing injury
risk (7). While isokinetic fatigue protocols are
common, functional protocols simulating actual
sport-specific activities offer greater ecological
validity. Massage is widely used in sports for
recovery and fatigue management; however, its
efficacy on  performance  metrics  like
proprioception remains debated (9). Previous
studies have explored the effects of massage on
balance and pain (13), but none have specifically
investigated its acute impact on shoulder
proprioception in fatigued swimmers. This study
aimed to fill this gap by examining the acute
effects of massage on shoulder joint position
sense error in active swimmers at sequential time
points following a functional fatigue protocol.

Method

This semi-experimental study employed a
randomized controlled design. Twenty-four male
competitive swimmers (age: 20-25 years, BMI:
18.5-25 kg/m?, minimum 2 years of training
experience) were randomly assigned to either an
experimental (n=12) or control (n=12) group
using blocked randomization. The study was
approved by the Ethics Committee of Kerman
University of Medical Sciences (Code:
IR KMU.REC.1394.598). After familiarization
and baseline  proprioception
participants performed a functional fatigue

assessment,

protocol consisting of a 5-minute dynamic warm-
up, 250m self-paced swimming, and 1000m front-
crawl swimming at 90% of their best race pace.

Shoulder joint proprioception was assessed
pre-fatigue and immediately post-fatigue. The
experimental group then received a 10-minute
Swedish massage protocol (Effleurage, Petrissage,
Friction, Tapotement) targeting the shoulder
muscles, while the control group rested.
Proprioception was re-evaluated immediately
after the massage and at 10, 20, and 30 minutes
post-fatigue.

Proprioception was assessed as the Mean
Absolute Error (MAE) in active joint position
reproduction for 40° and 80° of external rotation
using a digital camera and AutoCAD software
analysis. Statistical analysis was performed using
SPSS-23. Descriptive statistics characterized the
(Shapiro-Wilk) and
homogeneity of variance (Levene's test) were

sample. Normality

confirmed. A mixed repeated-measures Analysis
of Variance (ANOVA) was used to compare
MAE across time points (Pre-Fatigue, Post-
Fatigue, Post-Massage, 10-min, 20-min, 30-min)
and between groups, with a significance level of p
< 0.05. Effect sizes were reported as Partial Eta
Squared (mp?).

Results

The groups were homogenous at baseline
regarding age, height, weight, BMI, and training
history (p > 0.05). The functional fatigue protocol
significantly increased the MAE for both 40° and
80° shoulder angles in all participants (p = 0.001
and p = 0.002, respectively), indicating a
significant fatigue-induced proprioceptive deficit
with large effect sizes (np* = 0.83 and np? = 0.60).

Following the massage intervention, the
experimental group showed a non-significant
reduction in MAE for the 40° angle compared to
the control group (p = 0.41, np* = 0.20). Similarly,
for the 80° angle, no significant between-group
differences were found after massage (p = 0.73,
np? = 0.12). The MAE values across sequential
time points (immediately post-massage, 10, 20, 30
minutes) also showed no significant interaction
effects (p > 0.05), suggesting the massage did not
produce a statistically significant or sustained
improvement in proprioceptive accuracy at any
measured interval post-fatigue.
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Discussion

The primary finding of this study is that a
single session of Swedish massage did not
significantly shoulder joint
proprioception in swimmers following a

improve

functional fatigue protocol. While a slight,
immediate reduction in MAE was observed in the
experimental group, particularly for the 40° angle,
this change was not statistically significant, and
no sustained benefits were detected over the 30-
minute recovery period.

The observed fatigue-induced proprioceptive
impairment aligns with previous research (14),
confirming the vulnerability of the sensorimotor
system post-exercise. The non-significant effect
of massage contrasts with studies showing its
benefits for balance (19) and pain (13), suggesting
that its mechanisms (e.g., increased blood flow,
reduced neuromuscular tension, modulation of
sensory thresholds) may not be potent enough to
acutely restore fine joint position sense
compromised by high-intensity fatigue (20). The
duration, intensity, or technique of the massage
might have been insufficient to elicit a significant
neurophysiological response in the fatigued
proprioceptive system. In conclusion, while
massage remains a popular recovery modality,
this study indicates it may not be effective for
acutely restoring fatigued shoulder proprioception
in swimmers. Future research should investigate
the effects of longer durations, different massage
techniques, or higher intensities on proprioceptive

Based on these findings, practitioners should
not rely on brief massage sessions as a primary
intervention for acutely improving proprioceptive
accuracy in fatigued swimmers. The protocol used
in this study was ineffective for this specific
purpose. Training programs should continue to
prioritize proprioceptive and neuromuscular
training for injury prevention.
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Angle Groups l;/;'ei-tgs; PMosi-gest A 95% CIs p-value Effect size
40° Control 5.82+2.62 8.91 £3.56 53.09 (45.12, 61.06) 0.41 0.20
Experimental 5.88 £2.93 8.46 +3.11 43.88 (36.24, 51.52) ) ’
80 © Control 492 +2.02 8.91 £3.13 81.10 (72.35, 89.85) 073 012
Experimental 4.62 £2.77 6.23 £ 2.88 34.85 (27.91, 41.79) ) )

Note: A, Magnitude of Change Calculated as (Post-Test — Pre-Test); 95% Cls, 95% Confidence Intervals, Partial Eta Squared (Effect

Size); (*), Denotes Statistical Significance at p < 0.05.
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