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Abstract

Background: Pregnancy-related pelvic girdle pain (PPGP) is a prevalent and disabling
condition during pregnancy that is associated with functional limitations and psychological
consequences. Although pelvic belts are widely used as a conservative treatment for PPGP,
evidence regarding their effects on pain-related cognitive factors and muscle activity remains
limited. Therefore, this study investigated the effects of pelvic belt use on pain intensity, pain
catastrophizing, functional status, and selected muscle activity in pregnant women with PPGP.

Methods: This randomized controlled trial included 35 pregnant women with PPGP (mean
age: 36.70 £ 7.90 years; mean weight: 71.43 £ 10.85 kg), who were randomly assigned to either
a pelvic belt group (n = 17) or a control group (n = 18). Participants in the intervention group
wore a pelvic belt during daily activities for 14 days, whereas those in the:control group
received usual care. Outcome measures included pain intensity assessed with the Visual Analog
Scale (VAS), pain catastrophizing (rumination, magnification, helplessnesss and total score)
measured using the Pain Catastrophizing Scale (PCS), functional status evaluated with the
Pelvic Girdle Questionnaire (PGQ), and electromyographic activity.of the multifidus, gluteus
maximus, hamstrings, and internal oblique muscles assessed ‘by-surface electromyography
(SEMG). Data were analyzed by repeated-measures analysis of variance.

Results: Following the 14-day intervention, participants«n the pelvic belt group showed
significantly greater reductions in pain intensity than these in the control group (P = 0.005).
Significant improvements were also observed-in the rumination (P = 0.001), magnification (P
=0.004), and total pain catastrophizing scores (P.=0.005), as well as in the activity (P < 0.001),
symptom (P = 0.001), and total PGQ scores (P.=0.001). No significant changes were detected
for the helplessness subscale (P > 0.05),«and electromyographic activity did not differ
significantly between the two groups.(P >'0.05).

Conclusion: Short-term use of a pelvic belt in pregnant women with PPGP was associated
with reduced pain intensity, improved functional status, and improvements in specific
dimensions of pain catastrophizing; however, it did not alter the electromyographic activity of
the selected muscles. These findings support the use of pelvic belts as a conservative and low-
cost intervention for the management of pregnancy-related pelvic girdle pain.

Keywords: Pregnancy-related pelvic girdle pain, Pelvic belt, Pain catastrophizing,
Electromyography, function.



Introduction

Pregnancy-related pelvic girdle pain (PRPGP) is a prevalent musculoskeletal condition that
affects a substantial proportion of women during pregnancy and represents an important source
of pain-related disability. Beyond its physical manifestations, the condition is commonly
accompanied by adverse psychological responses, particularly pain catastrophizing, which can
interfere with routine activities such as walking, prolonged standing, and sitting (1, 2). As a
result, many affected women experience heightened emotional distress, including symptoms
of anxiety and depression, ultimately compromising their health-related quality of life and
overall well-being (3, 4). The development of PRPGP has been attributed to the combined
effects of pregnancy-induced physiological adaptations and progressively increasing
mechanical loads imposed on the lumbopelvic region as fetal growth advances (5, 6).
Clinically, pain is typically aggravated during weight-bearing and functional activities, often
becoming more pronounced later in the day and increasing in severity throughout pregnancy,
particularly during the third trimester (2). The pain is generally perceived in the region
extending from the posterior iliac crest to the gluteal fold, primarily around the sacroiliac joints,
and may also radiate toward the posterior aspect of the thigh or coexist with discomfort at the
pubic symphysis (3).

Current evidence suggests that PRPGP arises througha multifactorial process in which
biological, psychological, and social influences interact to‘shape both symptom presentation
and pain-related disability. Rather than viewing pain solely as a direct consequence of
peripheral tissue pathology, the biopsychosocial.model conceptualizes pain as a dynamic
experience generated through continuous interactions between nociceptive input and central
nervous system processing (7). Within this perspective, cognitive and emotional responses play
a substantial role in determining the intensity, persistence, and functional impact of pain, even
when the underlying mechanical stimulus is relatively limited (1, 8). Among these responses,
pain catastrophizing-which comprises rumination, magnification, and feelings of helplessness
together with anxietywand fear-avoidance beliefs, has consistently been identified as an
important determinant.of pain severity and disability (9, 10). These maladaptive psychological
responses may. promote avoidance of movement and daily activities because of anticipated
pain, initiating a self-perpetuating cycle characterized by physical deconditioning, heightened
attention to'pain, increasing emotional distress, and persistent disability (7, 11). Consequently,
contemporary rehabilitation strategies, including Cognitive Functional Therapy (CFT),
increasinglycemphasize pain neuroscience education, modification of maladaptive beliefs, and
enhancement of self-efficacy and movement confidence as key components of comprehensive
pain management (12).

In addition to the psychological factors associated with PRPGP, pregnancy is accompanied by
a wide range of physiological and neuromuscular adaptations that influence lumbopelvic
function (13). Previous investigations have demonstrated modifications in both the timing and
recruitment patterns of muscles responsible for trunk and pelvic stability, particularly the
gluteal muscles and deep lumbosacral stabilizers, throughout pregnancy (14, 15). Evidence
derived from surface electromyography (SEMG) has further shown alterations in muscle
activation characteristics, including changes in activation amplitude and intermuscular



coordination during functional tasks when compared with non-pregnant women (16). These
adaptations are generally interpreted as compensatory responses that help preserve postural
control and mechanical stability in the presence of progressively increasing pregnancy-related
loads (14, 15). However, the association between altered neuromuscular behavior and the
experience of pain remains multifaceted, as pain perception is not determined solely by
peripheral biomechanical factors but is also substantially influenced by central nervous system
mechanisms involved in pain processing (7). Consequently, optimal management of PRPGP
should extend beyond addressing mechanical impairments alone and incorporate the
psychological, environmental, and behavioral factors that collectively contribute to pain
persistence and functional limitations.

Among conservative treatment options, including therapeutic exercise, manual therapy, and
patient education, the use of pelvic belts have become widely adopted because they are
inexpensive, non-invasive, and easy to incorporate into daily clinical practice (17-21). The
proposed mechanisms of action are twofold. First, pelvic belts provide external mechanical
support to the sacroiliac joints and pubic symphysis. Second, they enhance proprioceptive and
somatosensory feedback, thereby increasing afferent sensory“input to.the central nervous
system (22, 23). By improving mechanical stability, .enhancing the perception of pelvic
stability, and increasing sensory input, pelvic belts may notonly reduce painful movements but
also influence central pain processing and improve psychological aspects of pain, ultimately
leading to symptom reduction (7, 24). Previous.evidence has shown that pelvic belt use reduces
pain intensity, improves functional performance during daily activities, and enhances overall
comfort (3, 25-27). However, despite the. growing body of evidence supporting their
biomechanical benefits, little is known" about whether pelvic belt use also influences
psychological responses to pain or'meuromuscular behavior in women with PRPGP. This
knowledge gap remains clinically relevant because these factors may substantially contribute
to disability and recovery. Therefore, the present randomized controlled trial was designed to
examine the effects of pelvic belt use on pain intensity, pain catastrophizing, functional status,
and the electromyographic.activity of selected muscles in pregnant women with PRPGP

Method

This investigation was designed as a parallel-group randomized controlled clinical trial and
was . prospectively registered with the Iranian Registry of Clinical Trials
(IRCT20220330054372N1). Pregnant women attending the Obstetrics and Gynecology Clinic
of Shahid Sadoughi Hospital in Isfahan Province were recruited for participation. All
assessments and data collection were conducted at the Musculoskeletal Research Center,
School of Rehabilitation Sciences, Isfahan University of Medical Sciences, between the spring
and summer of 2022.

The required sample size was estimated using G*Power software (version 3.1.9.4), indicating
that a minimum of 17 participants would be necessary in each study arm. Accordingly, 35
eligible pregnant women were enrolled through convenience sampling. Following enrollment,
participants were assigned in a 1:1 ratio to either the intervention or control group using a
permuted block randomization procedure with variable block sizes. Seventeen participants
allocated to the intervention group received the pelvic belt, whereas eighteen participants
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assigned to the control group received standard patient education together with a self-care
booklet. Because of the visible nature of the intervention, blinding of participants and the
treating investigator was not achievable. Nevertheless, all study data were anonymized before
analysis, and statistical analyses were performed by an investigator who remained blinded to
treatment allocation to minimize the risk of bias.

Eligible participants were pregnant women in their second trimester, aged 18—45 years and had
a diagnosis of pregnancy-related pelvic girdle pain. This pain had to be unilateral, develop
between the 14th and 21st weeks of gestation with a minimum pain intensity of 30 mm on the
Visual Analog Scale (VAS) (28). Additionally, participants needed at least two positive clinical
provocation tests, including the Posterior Pelvic Pain Provocation (P4) test, Patrick (FABER)
test, Modified Trendelenburg test, or Active Straight Leg Raise (ASLR) test (29).

Participants were excluded if they reported a history of low back or pelvicpain prior to
pregnancy, previous fractures, congenital abnormalities, or surgical procedures involving the
spine, pelvis, or lower extremities; diagnosed neurological disorders; lower limb length
discrepancy; abdominal ptosis during pregnancy; multiple pregnancy (30); high-risk
pregnancy; or systemic diseases, including gestational'diabetes (31). An obstetrician confirmed
the diagnosis of PRPGP and eligibility according to predefined-diagnostic criteria.

Before enrollment, all eligible participants received a detailed explanation of the study
objectives and procedures and subsequently .provided written informed consent. Baseline
assessments were subsequently performed. Participants received the assigned intervention for
two weeks. All participants were instructed to adhere to their allocated intervention as part of
their daily routine and to refrain from taking analgesic medications or using any additional
therapeutic interventions during thetwo-week follow-up period. Although no intervention-
related adverse effects were anticipated, participants were monitored throughout the study, and
any adverse events were documented and appropriately managed if they occurred.

Interventions

Pelvic belt: In this study, an Iranian-manufactured version of the Ortel-P pelvic belt (Thuasne,
France), which conforms to the original model, was used (3). This adjustable and elastic belt is
made of neoprene and has a width ranging from 10 to 15 cm (Figure 1). The belt was worn
either.over or under clothing and it was positioned inferior to the anterior superior iliac spine
(ASIS). ‘The appropriate belt size was determined according to each participant's waist
circumference. Participants received instructions on the correct use of the pelvic belt during
daily activities; however, wearing the belt during rest or sleep was not required. The belt was
designed to provide gentle and tolerable compression around the pelvic region while allowing
participants to sit down and stand up comfortably. In addition, its adjustable elastic strap system
enabled the belt to accommodate the physical changes occurring during pregnancy.



Figure 1. The pelvic belt used in the intervention group in the open and closed positions.

Educational booklet: Participants in the control group received an_educational self-care
booklet on lumbosacral pain during pregnancy. The booklet included information on the
etiology of pain, the biomechanics of weight gain during pregnancys.potential complications,
and recommendations regarding appropriate sleeping and resting. positions, proper sitting
posture, appropriate footwear selection, body alignment during standing and walking,
principles of safe lifting, and mindfulness-based stress réduction strategies.

Outcome Measures

Pain intensity: Pain intensity was quantified using the Visual Analog Scale (VAS), a well-
established and psychometrically sound instrument for the assessment of subjective pain. The
scale consists of a 100-mm horizontal line anchored by the descriptors "no pain" and "worst
imaginable pain"(28). Current pain intensity-was self-reported by marking the point on the VAS
that most accurately corresponded to.the participant's perceived level of pain.

Muscle activity: Muscle activation of the pelvic stabilizers was recorded using surface
electromyography (SEMG) (32-35). Electromyographic signals were recorded using an eight-
channel portable. MegaWin® ME6000 system (Mega Electronics Ltd., Kuopio, Finland).
Bipolar Ag/AgCl.electrodes were applied to the skin overlying the gluteus maximus, biceps
femoris, multifidus, and internal oblique muscles on the symptomatic side. To optimize signal
quality, the electrode sites were prepared before electrode placement by shaving excess hair,
when required, and cleaning the skin with alcohol to minimize impedance. Electromyographic
data were: collected during walking and the Single-Leg Stance (SLS) test. For the SLS
assessment, participants balanced on one leg for 5 seconds while maintaining approximately
90° of hip and knee flexion in the contralateral limb (36-38) (Figure 2). Foot position was
standardized using pre-marked templates.



Figure 2. Single-leg stance test and maximum voluntary contraction (MVC) maneuvers for electromyographic
measurements.

Electromyographic data were acquired at a sampling.rate.of 1000 Hz. Signal processing was
performed in MATLAB following band-pass.filtering(5-500 Hz), full-wave rectification, and
low-pass filtering. Subsequently, time-domain variables, including Root Mean Square (RMS)
and Mean Absolute Value (MAV), together with frequency-domain variables, namely Median
Frequency (MDF) and Mean Frequency (MNF), were calculated. To normalize muscle activity,
the values obtained during maximum voluntary contraction (MVC) for each muscle, acquired
through standardized maximum voluntary contraction maneuvers, were used as the reference
values. The electromyography protocol was performed non-invasively, and its safety has been
confirmed for use in pregnant women (39).

Psychological components: Pain-related psychological components were assessed by the Pain
Catastrophizing Seale (PCS) (40, 41). The PCS is a 13-item self-administered questionnaire
and assesses three, dimensions: rumination, magnification, and helplessness. Rumination
reflects persistent attention to pain, magnification represents an exaggerated interpretation of
the threat posed by pain, and helplessness reflects perceived inability to control or cope with
pain (42). Each item is rated on a five-point Likert scale ranging from 0 ("not at all") to 4 ("all
the time"), yielding a total score between 0 and 52. Higher scores indicate greater levels of pain
catastrophizing and more pronounced maladaptive psychological responses to pain. Previous
validation studies have reported excellent internal consistency (Cronbach's a = 0.92) together
with good test—retest reliability (ICC = 0.80) for the PCS (43, 44).

Functional disability: Functional status was evaluated using the Pelvic Girdle Questionnaire
(PGQ), a condition-specific outcome measure developed for individuals with pelvic girdle pain
(45). The questionnaire comprises 25 items that assess symptom severity, activity limitations,
and participation restrictions. Each item is scored on a four-point scale (0-3), and the summed
score is converted to a percentage, with higher percentages representing greater functional
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disability. Previous validation studies have demonstrated excellent psychometric performance
of the PGQ, including high internal consistency (Cronbach's o = 0.88—0.94) and good test—
retest reliability (ICC = 0.78-0.94) (46, 47).

Statistical Analysis

All statistical analyses were conducted using IBM SPSS Statistics (Version 26.0). Data
normality was evaluated using the Shapiro—Wilk test. Baseline demographic and clinical
characteristics were compared using one-way ANOVA for continuous variables and the chi-
square test for categorical variables. Changes over time and between-group differences were
analyzed using repeated-measures ANOVA. When the assumption of sphericity was violated,
the Greenhouse—Geisser correction was applied, and Bonferroni-adjusted post hoc tests were
used for pairwise comparisons. Statistical significance was set at a two-tailed P <,0.05. Effect
sizes were expressed as partial eta squared (np?) and interpreted according to'Cohen's criteria
(0.01 = small, 0.06 = medium, and 0.14 = large).

Result

Thirty-five pregnant women diagnosed with pregnancy-related pelvic girdle pain were
recruited and randomly assigned to either the pelvic belt group (n= 17) or the control group (n
= 18). All participants successfully completed both the intervention period and the outcome
assessments, with no withdrawals during follow-up-or intervention-related adverse events
reported. Baseline demographic and clinical characteristics were comparable between the two

groups, with no statistically significant differences observed before the intervention (P > 0.05)
(Table 1).

Table 1. Baseline Demographic Characteristics of the Study Participants

Variables Intervention Control Group | Total Sample | P Value
Group
Age (years) 36.05+7.53 37.27 £8.37 36.70 =7.90 0.54
Weight (kg) 74.02+9.74 69.52 + 8.64 71.43 £10.85 0.63
Height (cm) 1.62 £0.07 1.60 +0.06 1.61+£0.06 0.48
Body Mass Index (kg/m?) 28.66 £5.13 27.61 £5.45 28.79 £3.96 0.17
Gestational Age (weeks) 35.11£2.85 33.89+1.53 3470+1.14 0.23

Values are presented as mean + standard deviation (SD)

Pain intensity: Repeated-measures ANOVA identified a significant group X time interaction
for pain.intensity (P < 0.05). Post hoc analyses indicated that pain intensity decreased
significantly from baseline to Day 14 among participants in the pelvic belt group, whereas no
significant'within-group change was detected in the control group. The observed improvement
was accompanied by a large effect size, supporting the clinical relevance of the intervention
(Table 2).

Pain catastrophizing: Regarding the cognitive dimensions of pain, a significant group x time
interaction effect were identified for the magnification and rumination subscales, as well as for
the total Scale score (p < 0.05). Pairwise comparisons demonstrated significant reductions in
magnification and rumination scores within the pelvic belt group during the intervention
period. Effect sizes for the significant outcomes ranged from moderate to large. However, the
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helplessness subscale showed no significant changes over time and no significant differences
between the study groups (Table 2).

Pelvic girdle function: Analysis of Pelvic Girdle Questionnaire (PGQ) outcomes
demonstrated significant group X time interactions for the activity and symptom subscales, as
well as for the overall PGQ score (p < 0.05). Pairwise comparisons indicated significant
improvements in functional performance and reductions in symptoms from baseline to the end
of follow-up in the pelvic belt group. In contrast, no significant within-group changes were
detected in the control group. The effect sizes for changes in the activity score, symptom score,
and total pelvic girdle function score ranged from moderate to large (Table 2).

Table 2. Comparison of Pain Intensity, Pain Catastrophizing, and Pelvic Girdle Function between the:Two Study

Groups
_ Pre-test Post-test Time x G_roup Partial
Outcome Variable Group (Mean £ (Mean £ Interaction )
sD) sD) P Value i
R Intervention | 6.77 £1.56 | 4.97 +2.04 0.005* 0.840
Control 517+154 | 5.85+1.84 ' '
Intervention 13.06 + 13.94
3.32 5.59
Helplessness contol 1389 = 15502 0.246 0.049
3.32 3.22
Magnification Intervention | 8.45+1.59 | 7.40 +1.29 0,004 0.685
Control 8.06+1.95 | 7.61+1.65 ' '
CatastF; g'p”hizing Intervention 12‘2? 9.35 + 0.86
Rumination ool 1117+ 1094 0.001* 0.104
1.72 1.13
Intervention 3194+ 29.82 ¢
Total score 6.76 >.98 0.005* 0.060
Gontrol 3353+ 3447 + ' '
6.28 5.34
Intervention 4018+ 33.65+
Activity 224 349 <0.001* 0.115
Control 41.17 38.61 + ’ '
2.83 2.68
Intervention 4018+ 33.65
FEUITB (EMITE Symptoms 224 349 0.001* 1.133
Function ymp control 4117+ 3061+ : :
8.83 2.68
Intervention Arlx ALl
Total score 271 6.02 0.001* 1.119
Control 49.33 £ 45.78 £ ' '
3.29 2.92

Abbreviation: n?; partial eta squared, * Indicates a statistically significant difference between the groups
(P<0.05).

Muscle activity: Analysis of the surface electromyography (SEMG) data demonstrated no
significant main effects of time or group, nor any significant group x time interactions, for the
activity of the multifidus, gluteus maximus, hamstring, and internal oblique muscles during
either maximum voluntary contraction or the single-leg stance task (P > 0.05). Furthermore,
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post hoc analyses did not identify significant within-group or between-group differences in the

electromyographic activity of any of the evaluated muscles (Table 3).

Table 3. Comparison of Electromyographic Activity of the Muscles between the Two Study groups

X a
Outcome Variable Group (Mzgi_tfsstD) (MPec;Sr:-ieZtD) Tllr:tir agif#p Part2|a|
- ~ P Value L
Vi Intervention 18.25 +6.05 23.24 £16.97 0437 0412
. Control 25.72 £12.43 2541 +£11.94
e SLS Intervention 20712534 2120794 0.999 0.000
Control 2458 £10.21 31.89£15.95
Vi Intervention 22.61+12.80 2194 £11.07 0.999 0,000
Gluteus Control 34.95+31.21 20.20 +7.85
maximes SLS Intervention 29753 A4S 57 0.198 0.033
Control 12.46 +£9.10 12.27 +5.18
VG Intervention 62.29 + 39.86 73.66 + 33.82 N 0,200
. Control 34.95+31.21 20.25 +7.85
Hamstring S Intervention 16.82 +5.63 20.00£12.54 0.208 0103
Control 24,16 £3.41 24.68 £+12.21
i Intervention 11.68 +7.59 13.26 +£12.10 0.100 0.719
Internal Control 17.20 £11.32 15.15 +.9.26
oblique SLs Intervention 12.20 +7.48 12.28 +5.03 0,106 0670
Control 14.69 +11.32 14.49 +7.04

Abbreviations: MVC, Maximum Voluntary Contraction; SLS, Single-Leg Stance

Overall, the 14-day use of the pelvic belt resulted in a meaningful improvements in pain
intensity, selected dimensions, of pain catastrophizing, and enhancement of pelvic girdle
function in pregnant women with"pregnancy-related pelvic girdle pain. In contrast, no
measurable changes were identified in the electromyographic activity of the muscles evaluated.

Discussion

The present trial examined the effects of pelvic belt use on pain intensity, pain catastrophizing,
pelvic girdle function, and the electromyographic activity of selected muscles in pregnant
women.with pregnancy-related pelvic girdle pain. The findings demonstrated that a two-week
intervention with a pelvic belt was associated with lower pain intensity, improved functional
performance, and favorable changes in the rumination and magnification dimensions of pain
catastrophizing. By contrast, electromyographic activity remained unchanged following the
intervention. Collectively, these findings indicate that the benefits of pelvic belt use are
primarily expressed through improvements in clinical symptoms and functional performance
rather than detectable alterations in muscle activation patterns.

The reduction in pain observed in the intervention group is consistent with previous reports
supporting pelvic belts as an effective conservative treatment for pregnancy-related pelvic
girdle pain (3). From a biomechanical standpoint, pelvic belts may enhance stability of the
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pelvic ring by providing external compression, improving force transmission across the
sacroiliac joints, and reducing pain-provoking movements (23, 48). In addition, stimulation of
deep mechanoreceptors and increased sensory input may contribute to pain modulation through
neurophysiological mechanism (23). Accordingly, the reduction in pain observed in the present
study is more likely explained by the combined influence of mechanical stabilization and
sensory modulation than by structural adaptations or changes in muscle activation alone (3).

Another important finding of the present study was the improvement observed in the
rumination and magnification dimensions of the Pain Catastrophizing Scale. Pain
catastrophizing is widely recognized as a key cognitive factor associated with pain perception
and has been linked to greater pain severity, functional limitations, and psychological distress
(7). In addition to reducing pain intensity, pelvic belt use may have contributed to,improved
cognitive responses to pain by decreasing excessive pain-focused thoughts-and reducing the
tendency to overestimate the threat associated with pain. In contrast, the helplessness
dimension remained unchanged following the intervention, suggesting that some cognitive and
emotional aspects of pain may be less responsive to a short-term intervention and may require
additional educational or psychological strategies. These findings are: consistent with the
multidimensional nature of the Pain Catastrophizing. Scale described by Sullivan and
colleagues, in which rumination, magnification, and helplessness represent related but distinct
constructs that may respond differently to treatment (49). Overall, the present findings
emphasize the multidimensional nature of pain-related cognitive responses and support the
need for comprehensive biopsychosocial interventions to address all dimensions of pain
catastrophizing.

Furthermore, the use of the pelvic belt had significant improvement in function and reduced
limitations during daily activities. This finding is clinically important. According to Vleeming
et al.'s guidelines, conservative treatment plays an essential role in the management of
pregnancy-related pelvic girdle'pain by promoting physical function and maintaining quality
of life throughout pregnancy. Beyond alleviating pain, the primary objective of treatment is to
preserve functional indeépendence and enable women to continue performing their routine daily
activities (6). The observed improvement in function is likely attributable to the combined
effects of pain. reduction, increased perception of pelvic stability, and reduced fear of
movement. These findings are consistent with previous studies demonstrating beneficial effects

of pelvicbelts on functional performance and health-related quality of life in pregnant women
(3, 23).

In addition to statistical significance, the observed effect sizes indicated that pelvic belt use
was also clinically meaningful. According to Cohen's criteria, the effect sizes for pain intensity
(n* = 0.840) and the magnification component of pain catastrophizing (n?> = 0.685) were in the
very large range, indicating a substantial contribution of the intervention to changes in these
outcomes. Moreover, the effect sizes for rumination (n?> = 0.104), activity (n* = 0.115),
symptoms (n? = 1.133), and the total Pelvic Girdle Questionnaire score (n* = 1.119) ranged
from moderate to large, further supporting the clinical importance of the observed functional
improvements. In contrast, the effect sizes for helplessness (n> = 0.049) and the total pain
catastrophizing score (n? = 0.06) were small, consistent with the limited changes observed in
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these variables. Taken together, these findings suggest that short-term use of a pelvic belt yields
both statistically and clinically meaningful benefits by alleviating pain and enhancing
functional performance in women with pregnancy-related pelvic girdle pain.

Unlike the clinical and functional outcomes, electromyographic activity of the multifidus,
gluteus maximus, hamstring, or internal oblique muscles remained unchanged following the
intervention. This suggests that the therapeutic effects of the pelvic belt are unlikely to be
mediated through alterations in muscle activation patterns. In other words, the pelvic belt may
provide passive support, increase mechanical stability, and enhance sensory feedback, thereby
reducing the need for compensatory muscular activity without altering baseline muscle
activation patterns. This interpretation is consistent with the findings reported by Mens et al.,
who proposed that the beneficial effects of pelvic belts on pain and functional performance are
primarily related to mechanical stabilization and improved biomechanical efficiency rather
than substantial changes in muscle activation (23). Furthermore, the short.intervention period,
physiological adaptations during pregnancy, and the Ilimited_ sensitivity of surface
electromyography for detecting subtle neuromuscular changes may-also explain the absence of
significant differences.

Throughout the intervention period, no serious adverse events-attributable to pelvic belt use
were reported. A small number of participants experienced mild pressure or warmth during the
initial hours of use; however, these symptoms were transient and did not require
discontinuation of the intervention. This indicates that, when accompanied by appropriate
instruction regarding its use, the pelvic beltis a safe and well-tolerated intervention.

Limitations and Future Directions

Several limitations of this study should be acknowledged. First, the relatively short follow-up
period did not allow evaluation of the long-term sustainability of the intervention effects.
Second, because of the nature of the intervention, blinding of participants was not possible.
Finally, the effectiveness of the pelvic belt was not evaluated against other active treatment
strategies, such as exercise-based interventions or multimodal rehabilitation programs.

Future research should compare pelvic belt use with combined therapeutic approaches,
including stabilization exercises or psychological interventions, and should incorporate longer
follow-up periods to determine the persistence of treatment effects. In addition, evaluating a
broader “spectrum of psychological outcomes may provide a more comprehensive
understanding of the mechanisms through which pelvic belt use exerts its effects.

Conclusion

In summary, the findings of this study support the use of a pelvic belt as a safe, cost-effective,
and practical short-term intervention for women with pregnancy-related pelvic girdle pain.
Pelvic belt use was associated with reduced pain intensity, improved functional performance,
and favorable changes in selected dimensions of pain catastrophizing. From a clinical
perspective, incorporating a pelvic belt into a biopsychosocial management approach may help
preserve functional independence, improve quality of life, and reduce pain-related disability,
particularly when combined with patient education and other complementary interventions.
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