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ABSTRACT

I9TETE Pregnancy-related pelvic girdle pain (PRPP) is a common problem during pregnancy that may
be accompanied by functional limitations and have psychological consequences. Despite the wide-
spread use of pelvic belts in managing this condition, evidence on their effects on cognitive dimensions
of pain and muscle activity remains limited. This study aimed to investigate the effect of pelvic belt use
on pain intensity, pain catastrophizing, pelvic girdle function, and selected muscle activity in pregnant
women with PRPP.

In this randomized controlled trial, 35 Iranian pregnant women with PRPP (Mean
age: 36.70+7.90 years, mean weight: 71.43+10.85 kg) were randomly allocated to the intervention group
(n=17) and the control group (n=18). The intervention group used a pelvic belt during activity for 14 days,
whereas the control group received routine care and an educational booklet. Pain intensity was assessed
using the visual analog scale (VAS); pain catastrophizing was assessed using the pain catastrophizing
scale (PCS); pelvic girdle function was assessed using the pelvic girdle questionnaire (PGQ); and the ac-
tivity of the multifidus, gluteus maximus, hamstrings, and internal oblique muscles was assessed using
surface electromyography (EMG). Data were analyzed using repeated-measures analysis of variance.
[{EENTE After 14 days of intervention, pain intensity decreased significantly in the pelvic belt group com-
pared with the control group (P=0.005). Significant improvements were also observed in rumination
(P=0.001), magnification (P=0.004), and total PCS score (P=0.005), as well as the scores of the PGQ activ-
ity (P<0.001) and symptom (P=0.001) domains, as well as the total PGQ score (P=0.001). The changes in
the PCS domain of helplessness were not significant (P>0.05). No significant between-group differences
were observed in the EMG activity of the selected muscles (P>0.05).

[&TTIMELT) Short-term use of a pelvic belt can reduce pain intensity and improve pelvic girdle function
and some dimensions of pain catastrophizing in pregnant women with PRPP, but its effects on EMG
activity of the selected muscles are not significant. These findings support the use of a pelvic belt as a
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Introduction

regnancy-related pelvic girdle pain

(PRPP) is a common problem during

pregnancy and is often associated with
psychological factors such as pain catastrophizing, re-
sulting in limitations in daily activities including stand-
ing, walking, and sitting [1, 2]. It is therefore commonly
accompanied by symptoms of depressfigurion and anxi-
ety and may reduce quality of life and well-being among
pregnant women [3, 4]. This condition develops in asso-
ciation with increased biomechanical loads on the lum-
bosacral region resulting from fetal growth and physi-
ological adaptations during pregnancy [5, 6]. Important
characteristics include worsening of pain during physi-
cal activities and greater pain intensity toward the end of
the day [2], with symptoms becoming more frequent as
pregnancy progresses and particularly during the third
trimester. Pain usually occurs between the posterior iliac
crest and the gluteal fold, involves the sacroiliac joints,
and may radiate to the posterior thigh or occur concur-
rently with pubic symphysis pain [3].

The etiology of PRPP is multidimensional and is cur-
rently described based on a biopsychosocial model. This
model emphasizes the interaction of physical, psycho-
logical, and social factors in shaping the pain experience
[7]. From this perspective, pain is a complex phenom-
enon processed by the brain and is not necessarily a di-
rect reflection of tissue damage; consequently, cognitive
and emotional factors may alter pain intensity and per-
sistence even when painful stimuli have decreased [1,
8]. Psychological factors such as pain catastrophizing,
which includes three components of rumination, magni-
fication, and helplessness, as well as avoidant thoughts
such as fear and anxiety, are recognized as factors that
may amplify pain intensity [9, 10]. These factors may
create a vicious cycle in which fear of pain leads to
avoidance of movement and activity, followed by re-
duced physical fitness, excessive focus on functional
disability, and increased psychological distress, ulti-
mately contributing to the persistence and aggravation
of pain [7, 11]. Accordingly, contemporary treatment ap-
proaches such as cognitive functional therapy focus on
educating patients about pain neuroscience, correcting
misconceptions about pain, and improving the sense of
self-efficacy [12].

In addition to psychological changes, many physiolog-

ical changes also occur during pregnancy [13]. Studies
have shown that patterns of activation and timing of the
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lumbosacral musculature, including the gluteal muscles
and trunk stabilizers, change in pregnant women [14,
15]. Surface electromyographic (EMG) studies have
also reported changes in the amplitude of muscle activ-
ity and muscular coordination in pregnant women com-
pared with non-pregnant women during daily activities
[16]. These changes have been described as compensa-
tory mechanisms for maintaining stability in response
to increasing mechanical loads [14, 15]. Nevertheless,
the relationship between neuromuscular adaptations and
pain perception is complex and is strongly influenced
by mechanisms involved in brain processing [7]. There-
fore, effective management of PRPP requires a compre-
hensive approach that considers potential environmental
factors and cognitive-emotional drivers of pain and dis-
ability.

Among conservative interventions such as exercise,
manual therapy, and patient education, the use of a pel-
vic belt has received attention as a common non-inva-
sive approach [17-21]. Its mechanism of action is gen-
erally considered dual: It provides external mechanical
support to the sacroiliac joints and pubic symphysis and
enhances proprioceptive and somatosensory feedback,
thereby increasing sensory input to the brain [22, 23].
Increased mechanical stability, improved perception of
pelvic stability, and enhanced sensory input may, in ad-
dition to reducing painful movements, influence central
pain processing and improve psychological components,
thereby reducing symptoms [7, 24]. Evidence indicates
that pelvic belt use can reduce pain intensity, improve
performance in daily activities, and increase overall
comfort [3, 25-27]. However, despite evidence support-
ing the biomechanical rationale for the effect of pelvic
belts on pain intensity, no study has examined their ef-
fects on psychological dimensions and muscle activity
in pregnant women with PRPP. Therefore, whether pel-
vic belt use can produce positive changes in psychologi-
cal dimensions of pregnancy-related pain remains an
important unanswered question. The present study thus
aims to investigate the effect of pelvic belt use on pain
intensity and pain catastrophizing, functional disability,
and EMG activity of pelvic muscles in pregnant women
with PRPP.

Materials and Methods
Study design and participants

This is a parallel-group randomized controlled trial.
The study population consisted of pregnant women at-

tending the obstetrics and gynecology clinic of Shahid
Sadoughi Hospital in Isfahan Province, Iran. Data col-
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lection was conducted at the Musculoskeletal Research
Center, School of Rehabilitation Sciences, Isfahan Uni-
versity of Medical Sciences, during spring and summer
2022. Sample size was calculated as 17 per group us-
ing G'Power software, version 3.1.9.4. Therefore, 35
eligible pregnant women were enrolled through conve-
nience sampling. After receiving full information about
the study procedures, written informed consent was
obtained from all participants, and baseline assessments
were performed.

Inclusion criteria were pregnancy, having PRPP in the
second trimester, age 18-45 years, unilateral PRPP with
symptom onset at 14-21 weeks of pregnancy, pain visual
analog scale (VAS) score of at least 30 mm [28], and
positive results on at least two of the following clini-
cal tests: Posterior pelvic pain provocation test, Patrick’s
test (FABER test), modified trendelenburg test, or active
straight leg raise Test [29]. Participants were excluded
if they had a history of low back or pelvic pain before
pregnancy; a history of fracture, congenital anomaly,
or surgery involving the spine, pelvis, or lower limb; a
diagnosis of neurological disorders; lower-limb length
discrepancy; abdominal prolapse during pregnancy;
multiple pregnancy [30]; high-risk pregnancy or sys-
temic disease or gestational diabetes [31]. An obstetri-
cian diagnosed PRPP according to the predefined cri-
teria.

Participants were randomly allocated to the interven-
tion or control groups in a 1:1 ratio using permuted
blocks of varying size. The intervention group included
17 pregnant women who used a pelvic belt, while the
control group included 18 women who received patient
education and a self-care educational booklet only. Be-
cause of the nature of the intervention, blinding of par-
ticipants and researchers was not possible. To reduce
bias in outcome analysis, data were coded before statis-
tical analysis, and the statistician was blinded to group
allocation.

The interventions took two weeks. All participants
were instructed to use their assigned intervention as part
of their daily routine and to avoid analgesic medica-
tion or other therapeutic methods during the two-week
follow-up period. Although intervention-related adverse
events were not expected, participants were provided a
direct telephone number to contact the research team
if they experienced discomfort or had questions. Post-
intervention assessment was then performed. All par-
ticipants were assessed by a skilled and professionally
qualified orthotist at time points before the intervention
and 14 days after the intervention.
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Interventions

We used an Iranian version of the Ortel-p belt model
manufactured by Thuasne [3]. The belt was adjustable
and elastic, made of neoprene, and had a width of 10-
15 cm. It was used in the intervention group, applied
over or under clothing at the level below the anterior
superior iliac spine, and its size was determined accord-
ing to each participant’s waist circumference. Partici-
pants received instruction regarding correct use of the
belt during daily activities. The belt use during rest or
sleep was not required. The belt was designed to exert
mild and tolerable abdominal pressure, while allowing
for easy sitting and standing and, thanks to its adjustable
elastic band system, to adapt to bodily changes during
pregnancy (Figure 1).

Participants in the control group received an educa-
tional self-care booklet concerning lumbosacral pain
during pregnancy. The booklet included information
about pain etiology, the biomechanics of pregnancy-
related weight gain, possible complications, appropri-
ate sleep and rest positions, correct sitting, appropriate
footwear, body alignment during standing and walking,
safe lifting principles, and mindfulness-based stress-
reduction strategies.

Outcome measures

Pain intensity was assessed using a 10-cm VAS scale.
A score of 0 indicated no pain and a score of 10 rep-
resented the most severe pain imaginable [28]. Partici-
pants were asked to mark their current pain intensity on
the scale at each assessment.

Surface EMG was used to assess pelvic muscle activity
control [32-35]. Signals were recorded using a portable
8-channel device (MegaWin 6000ME, Mega Electron-
ics LTD, Kuopio, Finland). Bipolar Ag/AgCl electrodes
were placed over the gluteus maximus, biceps femoris,
multifidus, and internal oblique muscles on the indi-
vidual’s symptomatic side. Before electrode placement,
the skin was prepared by shaving the area and clean-
ing it with alcohol to reduce skin resistance. EMG data
were collected during walking and the single-leg stance
(SLS) test. During the SLS test, the participant stood on
one leg for 5 seconds while maintaining approximately
90° of hip and knee flexion in the contralateral limb as
shown in Figure 2 [36-38]. Foot position was standard-
ized using marked templates. Signals were recorded at
1000 Hz and filtered with a 5-500 Hz band-pass filter,
then processed in MATLAB R2022b software, version
9.13 (MathWorks, Natick, MA, USA). After full-wave
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Figure 1. Pelvic belt in both open and closed forms, used in the intervention group

rectification and low-pass filtering, we extracted time
indices (root square mean and mean absolute value) and
frequency indices (median frequency and mean frequen-
cy). Muscle activity was normalized using maximum
voluntary contraction (MVC) values obtained during
standardized maneuvers involving MVC of each mus-
cle. The EMG protocol was non-invasive, and its safety
for pregnant women has been confirmed [39].

Pain-related psychological components were as-
sessed using the pain catastrophizing scale (PCS) [40,
41]. This self-report instrument contains 13 items and
assesses three dimensions: rumination, magnification,
and helplessness. Rumination represents persistent fo-
cus on pain, magnification reflects an exaggerated ap-

Figure 2. SLS test and maximal voluntary contraction for EMG activity assessment
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praisal of the threat posed by pain, and helplessness
represents a perceived inability to control or cope with
pain [42]. Responses are scored on a five-point Likert
scale from O=not at all to 4=all the time, yielding a total
score of 0-52. Higher scores on each subscale indicate
greater psychological involvement and pain catastro-
phizing. The PCS has high internal consistency (Cron-
bach’s 0=0.92) and satisfactory test-retest reliability
(ICC=0.80) [43, 44].

The pelvic girdle questionnaire (PGQ) was used to as-
sess functional disability [45]. This condition-specific
instrument contains 25 items assessing activity limita-
tion, participation limitation, and symptom severity. Re-
sponses are recorded on a four-point scale (from 0 to
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Table 1. Demographic characteristics of the participants (n=35)

2026. Vol 27. Issue 3

MeanSD
Variables s
Intervention Group Control Group Total
Age (y) 36.05+7.53 37.27+8.37 36.707.9 0.54
Weight (kg) 74.0219.74 69.52+8.64 71.43+£10.85 0.63
Height (m) 1.62+0.07 1.6+0.06 1.61+0.06 0.48
BMI 28.6615.13 27.61+5.45 28.79+3.96 0.17
Gestational age (weeks) 35.11+2.85 33.89+1.53 34,70+1.14 0.23

BMI: Body mass index.

3) and then converted to percentage scores, with higher
scores indicating greater disability. The PGQ has strong
psychometric properties, high internal consistency
(Cronbach’s 0=0.88-0.94), and acceptable test-retest re-
liability (ICC=0.78-0.94) [46, 47].

Statistical analysis

Statistical analyses were performed in SPSS software,
version 26. Normality of data distributions was assessed
using the Shapiro-Wilk test. Baseline demographic and
clinical characteristics were compared between groups
using one-way analysis of variance (ANOVA) for con-
tinuous variables and the chi-square test for categori-
cal variables. Repeated-measures ANOVA was used to
examine the effects of the interventions over time on
outcome variables. When the assumption of sphericity
was violated, the Greenhouse-Geisser correction was
applied. Bonferroni’s Post hoc test was used for pair-
wise comparisons. Statistical significance was set at a
two-tailed P<0.05. Effect size was reported using partial
eta squared (1?). According to Cohen’s criteria, values of
0.01, 0.06, and 0.14 indicate small, medium, and large
effect sizes, respectively.

Results

Thirty-five pregnant women with PRPP participated:
17 in the intervention group and 18 in the control group.
All participants completed the intervention and assess-
ment procedures, and no loss to follow-up occurred.
No intervention-related adverse events were reported.
Baseline assessment showed no statistically significant
differences between the two groups in demographic or
clinical characteristics (P>0.05) (Table 1).
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Repeated-measures ANOVA results showed a sig-
nificant groupxtime interaction effect on pain intensity
(P<0.05). Pairwise comparisons showed that pain inten-
sity decreased significantly from baseline to day 14 in
the pelvic belt group, whereas no significant change was
observed in the control group. The effect size was large,
indicating clinical importance of this change (Table 2).

For pain catastrophizing, the groupxtime interaction
effect was significant in the PCS domains of magnifica-
tion and rumination and in the total PCS score (P<0.05).
Pairwise comparisons showed significant reductions in
magnification and rumination scores in the pelvic belt
group during the intervention period, with medium-to-
large effect sizes, whereas changes in the control group
were not significant. No significant change over time or
between groups was observed for helplessness (Table 2).

Regarding the PGQ score, significant groupxtime
interaction effects on the activity, symptoms, and total
scores were reported (P<0.05). Pairwise comparisons
indicated a significant increase in activity and a sig-
nificant reduction in symptoms in the pelvic belt group
from baseline to post-intervention, whereas no signifi-
cant change was observed in the control group. The ef-
fect sizes for the activity, symptom, and total PGQ score
were in the medium-to-large range (Table 2).

In surface EMG assessment, the results showed that the
time effect, group effect, or their interaction effect were
not significant on the activity of the multifidus, gluteus
maximus, hamstrings, and internal oblique muscles dur-
ing MVC or the SLS test (P>0.05). Pairwise compari-
sons also showed no significant difference between the
selected muscles (Table 3).
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Table 2. The scores of VAS, PCS, and PGQ in the study groups

Mean+SD
Outcome Group P (GroupxTime Effect) n?
Pre-test Post-test

Intervention 6.77+1.56 4.97+2.04

VAS 0.005" 0.840
Control 5.17+1.54 5.85+1.84
Intervention 13.06%3.32 13.94+5.59

PCS — helplessness 0.246 0.049
Control 13.8943.32 15.5943.22
Intervention 8.45+1.59 7.40£1.29

PCS — magnification 0.004" 0.685
Control 8.06+1.95 7.61+1.65
Intervention 10.35+2.21 9.35+0.86

PCS —rumination 0.001" 0.104
Control 11.17+1.72 10.94+1.13
Intervention 31.94+6.76 29.82+5.98

PCS —total 0.005" 0.06
Control 33.5316.28 34.47+5.34
Intervention 40.18+2.24 33.6513.46

PGQ — activity <0.001" 0.115
Control 41.17+2.83 38.61+2.68
Intervention 40.18+2.24 33.65+3.46

PGQ - symptoms 0.001" 1.133
Control 41.17+2.83 39.61+2.68
Intervention 47.71+2.71 41.71+6.62

PGQ - total 0.001" 1.119
Control 49.33+3.29 45.78+2.92

Archives of

"Significant between-group difference (P<0.05).

Overall, using a pelvic belt for 14 days significantly re-
duced pain intensity, improved some dimensions of pain
catastrophizing, and improved pelvic girdle function of
pregnant women with PRPP; however, it did not signifi-
cantly affect the EMG activity of the selected muscles.

Discussion

The purpose of this study was to investigate the effec-
tiveness of pelvic belt use on pain intensity, pain cata-
strophizing, pelvic girdle function, and selected muscle
EMG activity in pregnant women with PRPP. Using a
pelvic belt for 14 days significantly reduced pain in-
tensity, improved pelvic girdle function, and improved
two dimensions of pain catastrophizing (rumination and
magnification). However, no significant change was
observed in the EMG activity of the selected muscles.
These findings indicate that pelvic belt effects are pri-
marily reflected in clinical and functional outcomes and

Rehabilitation

are not necessarily accompanied by measurable changes
in muscle activity patterns.

The significant reduction in pain intensity in the inter-
vention group is consistent with previous studies that
have described pelvic belt use as an effective conserva-
tive intervention for controlling pain during pregnancy
[3]. From a biomechanical perspective, a pelvic belt
may provide external support and compression around
the pelvis and increase sacroiliac joint stability, thereby
limiting painful movements and improving force dis-
tribution within the pelvic girdle [23, 48]. In addition,
stimulation of deep receptors and increased sensory
input may contribute to modulation of pain perception
through neurophysiological mechanisms [23]. Thus,
the reduced pain observed in this study seems to reflect
an interaction between mechanical and sensory mecha-
nisms rather than solely structural or muscular changes

(3]
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Table 3. EMG activity scores of the selected muscles in the study groups during the MVC and SLS test

Mean+SD
Muscle Measure Group P (GroupxTime Effect) n?
Pre-test Post-test
Intervention 18.2516.05 23.24+16.97
MvC 0.437 0.112
Control 25.72+£12.43 25.41+11.94
Multifidus
Intervention 5.34+20.71 7.94+21.20
SLS 0.999 0.000
Control 10.21+24.58 15.95+31.89
Intervention 22.61+12.80 21.94+11.07
MVC 0.999 0.000
Control 34.95+31.21 20.20+7.85
Gluteus maximus
Intervention 9.97+5.96 11.44+5.57
SLS 0.198 0.333
Control 12.4619.10 12.2745.18
Intervention 62.29+39.86 73.66133.82
MvC 0.557 0.209
Control 34.95+31.21 20.25+7.85
Hamstrings
Intervention 5.63+16.82 12.54+20.00
SLS 0.308 0.193
Control 3.41+24.16 12.21+24.68
Intervention 7.59+11.68 12.10+13.26
MVC 0.100 0.719
Control 11.32£17.20 9.26+15.15
Internal oblique
Intervention 7.48+12.20 5.03+12.28
SLS 0.108 0.670
Control 11.32+14.69 7.04+£14.49

Another notable finding was improvement in the ru-
mination and magnification components of pain cata-
strophizing. Pain catastrophizing is recognized as one
of the important cognitive factors influencing the pain
experience and is associated with greater pain intensity,
functional disability, and emotional distress [7]. In addi-
tion to reducing pain, a pelvic belt may increase the in-
dividual’s sense of control over daily activities, thereby
reducing persistent attention to pain and exaggeration of
pain perception. On the other hand, the absence of a sig-
nificant change in the helplessness domain of pain cata-
strophizing suggests that some cognitive and emotional
dimensions of pain may be less responsive to short-term
interventions and may require specific educational or
psychological interventions. This finding supports the
biopsychosocial approach to pain and is consistent with
the multidimensional structure of the PCS, in which ru-
mination, magnification, and helplessness are distinct
but related dimensions that may respond differently to
interventions [49]. These results emphasize the com-
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plexity of psychological dimensions of pain and sug-
gest that multidimensional interventions based on the
biopsychosocial model may be needed to influence all
cognitive-emotional components.

Pelvic belt use led to significant improvements in
women’s activity and a significant reduction in limita-
tions during daily activities. This finding has particular
clinical importance. Vleeming et al. emphasized the im-
portance of conservative management of pelvic girdle
pain to improve physical function and quality of life in
pregnant women [6]. For many patients, the ultimate
goal of treatment is not simply pain reduction but pres-
ervation of functional independence and the ability to
perform daily activities. Reduction in pain, increased
perception of pelvic stability, and reduced fear of move-
ment may have acted together to facilitate functional im-
provement. This observation is consistent with studies
reporting a role for pelvic belts in improving function
and quality of life among pregnant women [3, 23].
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The effect sizes indicated clinically notable effects of
the pelvic belt. The effect sizes for VAS score (1=0.840)
and the PCS domain of magnification (1*=0.685) were
very large, indicating that the intervention substantially
contributed to changes in these variables. The reported
effect sizes for the PCS domain of rumination (>=0.104),
the PGQ domains of activity (n?>=0.115) and symptoms
(m*=1.133), and the total PGQ score (n>=1.119) were in
the medium-to-large range. In contrast, the effect sizes
for the PCS domain of helplessness (1?>=0.049) and the
total PCS score (n>=0.06) were described as small, con-
sistent with the observed changes in these variables.

In contrast to improvements in clinical and functional
outcomes, EMG activity of the multifidus, gluteus max-
imus, hamstrings, and internal oblique muscles did not
change significantly after pelvic belt use. This finding
suggests that the pelvic belt’s therapeutic effects may
not be mediated by changes in muscle activation pat-
terns. In other words, the pelvic belt may provide pas-
sive support, increase mechanical stability, and improve
sensory feedback, thereby reducing the need for ad-
ditional muscular compensation without changing the
baseline pattern of muscle activation. This finding is
consistent with the results of Mens et al., who reported
that the effects of pelvic belts on pain and function were
mainly related to mechanical support and biomechani-
cal modification and were not necessarily accompanied
by substantial changes in muscle activity [23]. Howev-
er, the short intervention period, physiological changes
during pregnancy, and the limited sensitivity of surface
EMG for detecting subtle muscular changes may also
have contributed to the lack of significant differences.

This study reported no serious adverse events related
to belt use. Some participants reported sense of pressure
or mild warmth during the first hours of use; these sen-
sations were transient and did not require discontinua-
tion of the intervention. This finding suggests that, with
appropriate instructions, the pelvic belt has acceptable
safety and tolerability. One limitation of this study was
the short intervention period due to time constraints;
therefore, we cannot comment on the long-term sus-
tainability of the pelvic belt effects. Also, because of
the nature of the intervention, participants could not be
blinded. In addition, we did not compare the pelvic belt
use with other active interventions, such as exercise or
multimodal approaches. Future studies are recommend-
ed to compare combined interventions, such as stabiliz-
ing exercises or psychological interventions along with
pelvic belt use, and to use longer follow-up periods to
examine the durability of effects. Evaluation of broader
psychological indicators may also improve understand-
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ing of the mechanisms through which pelvic belt use
produces its effects.

Conclusion

The use of a pelvic belt may serve as a safe, low-cost,
and feasible short-term intervention for reducing pain
intensity and pain catastrophizing (rumination and mag-
nification) and improving pelvic girdle function in preg-
nant women with PRPP. Clinical use of this device may
help preserve functional independence, improve quality
of life, and reduce pain-related limitations during preg-
nancy, particularly when used within a biopsychosocial
framework and alongside patient education and comple-
mentary interventions.
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