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Abstract:  The  main  aim  of  this  study  was  to assess the effect of core stability exercises on treatment of
post-partum SIJ pain. Thirty women diagnosed with post-partum SIJ pain , their age ranged from (25-35)years,
their BMI ranged from (25-30)kg/m², and their number of parity ranged(2-4)times were selected randomly from
outpatient clinic of Al-Ahrar teaching hospital .Women divided randomly into two equal groups, Group A
(Control group): 15 patients, they were treated by TENS for 4 weeks 30 min\session, 3 sessions \week. Group
B(Study group):15 patient, they were treated by core stability exercises for 4 weeks, 30 min\session, 5 sessions
\week plus TENS as for group A. All participant was evaluated by VAS, Oswestry disability index (ODI), serum
cortisol levels before and after treatment. The results of this study revealed that there was a statistical
significant decrease in the mean value of VAS in group (B) when compared with its corresponding value in
group (A). In spite of there was no statistical significant difference in plasma cortisol level there was clinical
difference and high percent of improvement in favor to group B (8.83%) than group A (2.66%). Also there was
a statistical significant decrease in the mean value of ODI in group (B) when compared with its corresponding
value in group (A). It was concluded that core stability exercises could be used as complementary treatment
in reducing post-partum SIJ pain. Also it could be considered useful treatment to increase flexibility and range
of motion.
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INTRODUCTION are positive, SIJ pain was reported to  be  25% of

Sacroiliac joint pain is a common complain which Pregnancy affect SIJ in several ways, the ligaments
affects many women during late pregnancy and the laxity under the effect of hormone relaxin that has been
postpartum period, it is a pain experienced at the vicinity increased 10 fold during pregnancy to allow facilitated
of SIJ, this type of pain may be referred to  posterior thigh, delivery, the joint laxity allow many repetitive motion at
or to the groin or perineum and lacks a typical nerve root the SIJ, this new repetitive motion could produce a locked
distribution. The capability for standing, walking activity joint and this can result in abnormal wear and tear force
is usually limited. SIJ has an important role in controlling and over stress on SIJ [3]. 
different  body  movements, so when it has something Core stability becomes a well  known  fitness  trend
wrong abnormalities will develop around the limbs and in sports medicine. Broad benefits of core stability are
spinal posture [1]. improving performance and preventing injuries and

SIJ pain represent about 15% to 30% of idiopathic alleviating low back pain [4].
low back pain (LBP) and it can be diagnosed using the Core usually referred to as the engine of limb motion,
sacroiliac pain provocation tests, diagnosis of SIJ it provides and maximizes the force control and balance of
dysfunction was confirmed when 3 or more tests at least the spine. The spinal stability dependents on both muscle

pregnant  women  and  5%  of  post-partum  women [2].



World J. Sport Sci., 14 (1): 01-06, 2019

2

strength and adequate sensory input that responsible response scale, it is 10cm calibrated line with zero
about the interaction between the body and surrounded representing no pain and 10 representing worst pain,
environment  through  providing  constant feedback to every participant was asked to mark the point represented
the central  nervous  system  allowing controlled the degree of the pain. It is a simple, reliable, valid and
movement, so a prober core stability program should optimal tool for prescribing the severity of pain [8].
consider both sensory and motor elements of these
systems to allow optimal spinal posture stabilization [5]. Serum Cortisol Level: It would be used to objectively

Transcutaneous electrical nerve stimulation (TENS) measure pain level for each participant before and after
is considered a noninvasive, safe and simple modality. treatment program
TENS has been considered as an adequate modality to
relief pain, it can be applied using different frequencies, Oswestry Disability Index: ODI is a reliable and valid
various intensities and also distinct pulse durations [6]. method to assess the functional disability related to low

TENS reduces pain through tow mechanisms, direct back pain, it has 10 questions, each question is answered
electrical stimulation over the treated area will prompt via six choices, the first statement takes 0 and the sixth
electrical activity that prevent pain perception by the statement take 5, the patient was asked to selected the
brain via gate control theory and activation of many sites best choice that prescribe her disability, then all scores
centered in either brainstem or the spinal cord so increase collected and taken as a percentage from the total score
opioid and serotonin [7]. So, the main aim of this study (50), the higher score indicate great disability, scores from
was to assess the effect of core stability exercises on 0-20% denote minimal disability; scores from40-60%
treatment of post-partum SIJ pain. denote moderate disability while scores from 60-80%

MATERIALS AND METHODS represent patient who are confined to bed [9].

Study Design: Two groups pre- test, post-test Treatment Procedures
experimental  design.  Women  were  divided randomly Group A (control group): This group consisted of 15
into 2 groups similar in number. Group A (Control group): women with post-partum sacroiliac joint pain, each
It contained 15 women diagnosed with post-partum SIJ participant of this group received TENStreatment
pain, they treated by TENS modality only. Group B (Study 30minute\session, 3 sessions\week for 4 weeks. A full
group): It was consisted of 15 women diagnosed with instruction was given to each women about benefits of
post-partum sacroiliac joint pain; they treated by TENS TENS and its efficacy on reducing sacroiliac joint pain.
plus core stability exercises.

Participant:  This  study  was   conducted   on  thirty were explained to each women to gain her confidence then
post-partum women complaining from sacroiliac joint pain each participant was advised to relax in prone lying
selected randomly from the outpatient clinic of Al-Ahrar position and the treated area was cleaned by cotton and
teaching hospital.Their ages were ranged from 25-35 years alcohol, electrodes were applied on lower back upon
old and their BMI were ranged from 25-30 kg\m  with lumbosacral nerve roots(L5 to S3)2

number of parity ranged from(2-4)times. All women TENS unite was used to deliver standardizes TENS
suffered from sacroiliac joint pain for at least 2 months stimulation, with high frequency100 Hz and pulse  width
following delivery. of 95 microseconds, theintensitygradually increased till

Measurement Procedures: All patients were given a full strong but comfortable intensity that was adjusted
explanation of the protocol of the study and constant according to the tolerance of each patient, the stimulation
form was signed for each patient before participating in was  administered  for  30 minutes 3 sessions per week for
the study. 4 weeks (Fig. 1).

The following information was collected: name, age,
address, occupation, weight, height and number of parity Group B (Study Group): This group consist of 15women

The Visual Analogue Scale: It is usually used to measure received core stability exercises in form of ball stability
the severity of pain before and after treatment  program exercises five times per week for 4 weeks in addition to
for all patients in both groups (A&B), It is psychometric TENS treatment as for group A.

denote crippled disability, finally scores from 80-100%

Application of TENS: First TENS technique and values

tingling sensation without muscle contraction, using

with post-partum sacroiliac joint pain each participant
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Fig. 1: TENS application

Application of Core Stability Exercises: Full instruction Fig. 2: Supine twist exercise
would be given to each woman about benefits of core
stability exercises and its efficacy on reducing pain.

The treatment sessions started by 5minutes warm up
before exercise then, Pilates physio ball exercise program
about 30minutes and at the end 5 minutes cool down.

Pilates Ball Exercise Program
Step (1) Supine Twist Exercise: Woman was asked to sit
on the physio ball while maintaining her back erect then
rotate the trunk to right direction with inhalation, then
exhale while returning to the starting position then repeat
this exercise to the left side, this exercise was repeated for Fig. 3: Pilates Side stretch
10 times Fig (2).

Step (2) Side Stretch: It reliefs mild back pain, woman was
asked to sit on the ball and stretch her spine to the right
direction with inhalation and exhale while return to the
starting position then repeat this exercise to the left side,
this exercise was done for 10 times Fig. (3).

Step (3) Pilate Cat- Caw Stretch: This is most useful for
stretching lower back and to relive the back pain after
working for long time, the woman exhale while using the Fig. 4: Pilate cat –caw stretch
ball to flex her back, then inhale while she pushes the ball
away trying to extend her spine pushing the sacrum
upward, this exercise was done for 10 times Fig. (4).

Step (4) Pilate Bridge and Pelvic Tilt: It helps to strength
both abdominal and pelvic floor muscles, the women was
asked to bridge up during inhalation, then exhale while
returning the spine and hips back down to the ball, this
exercise was done for 10 times with rest period in between
to prevent hyperventilation Fig. (5).

Data Analysis: Statistical analysis was conducted using Fig. 5: Pilate bridge and pelvic tilt.
SPSS for windows, version 23 (SPSS, Inc., Chicago, IL).
The  current  test  involved two independent variables. The second one was the (Treatment periods); within
The first one was the (tested group); between subject subject factor which had two levels (Pretreatment, post
factor which had two levels (Group A receiving (TENS), treatment). In addition, this test involved three tested
group   B  receiving  core  stability  exercises  plus  TENS). dependent variables (VAS, cortisol level and ODI).
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Data were screened for homogeneity of variance and to pre-treatment in both group A & B with (P-value =
it was normally distributed for VAS, cortisol level and 0.011*) & (P-value =0.0001*) respectively. Considering
ODI, as assessed by Levene's test of homogeneity of the  effect  of  the  tested  group  on VAS, Multiple
variances (p > 0.05). Accordingly, 2×2 mixed design pairwise  comparison   tests   revealed   that   there  was
MANOVA  was  used to  compare the VAS, cortisol level no  significant  differences (P = 0.895) in "Pre" test
and ODI at different measuring periods at both groups. between both groups. While, there was significant
The alpha level was set at 0.05. difference  of  the  "post" test between both groups with

RESULTS group A.

The current study was conducted on 30 participants, comparison tests revealed that there was no significant
they were randomized for control group that consisted of difference of cortisol level at post treatment compared
15 women with post-partum SIJ pain, each participant of with pre-treatment (P-value =0.061) in group A. While,
this  group  received  TENS  treatment 30minute\session, there was significant decrease in cortisol level at post
3 sessions\week for 4 weeks and study group that consist treatment compared with pre-treatment (P-value = 0.0001*)
of 15women with post-partum SIJ pain each participant in group (B). Considering the effect of the tested group
received core stability exercises in form of ball stability (First independent variable) on cortisol level Multiple
exercises five times per week for 4 weeks in addition to pairwise comparison revealed that there no significant
TENS treatment as for group A. There were no statistical differences with (P = 0.953) in the "Pre" test between
significant differences (p>0.05) in the mean values of both groups. As well as, there was no significant
age, body mass, height and BMI between both group difference of the "Post" test between both groups with
(Table 1). (p=0.052). In spite of there was no statistical significant

As presented in Table (2), Multiple pairwise difference, there was clinical difference and high percent
comparison tests revealed that there was significant of improvement in favour to group B (8.83%) than group
decrease of VAS assessed post treatment when compared A (2.66%).

(p = 0.0001*), this reduction in favour to group B than

As presented in Table (3) Multiple pairwise

Table 1: Physical characteristics of participants in both groups (A&B) 
Group A Group B Comparison
--------------- --------------- --------------------------------------------

Items Mean ± SD Mean ± SD t-value P-value S
Age (years) 28.86±2.69 30.13±3.5 -1.11 0.276 NS
Body mass (Kg) 68.73±4.11 69.33±2.91 -0.461 0.649 NS
Height (m) 1.59±0.024 1.59±0.027 0.631 0.533 NS
BMI (kg/m ) 26.95±1.06 27.42±1.11 -1.173 0.251 NS2

*SD: standard deviation, P: probability, S: significance, NS: non-significant.

Table 2: Mean ±SD and p values of VAS pre and post-test at both groups
Pre test Post test
-------------- -------------

VAS Mean± SD Mean± SD MD % of change p- value
Group A 7.33±1.34 6.2 ±1.26 1.13 15.41 0.011*
Group B 7.4 ±1.4 3.86±1.45 3.54 47.83 0.0001*
MD -0.07 2.34
p-value 0.895 0.0001*
*Significant level is set at alpha level <0.05 SD: standard deviation, MD: Mean difference p-value: probability value

Table 3: Mean ±SD and p values of cortisol level pre and post-test at both groups
Pre test Post test
--------------- ---------------

Cortisol level Mean± SD Mean± SD MD % of change p- value
Group A 18.37±1.48 17.88 ±1.62 0.49 2.66 0.061
Group B 18.34 ±1.55 16.72±0.8 1.62 8.83 0.0001*
MD 0.03 1.16
p-value 0.953 0.052
*Significant level is set at alpha level <0.05 SD: standard deviation, MD: Mean difference, p-value: probability value
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Table 4: Mean ±SD and p values of ODI pre and post-test at both groups
Pre test Post test
--------------- ----------------

Oswestry disability index Mean± SD Mean± SD MD % of change p-value
Group A 61.13±16.27 59.73 ±17.05 1.4 2.29 0.558
Group B 55.26 ±20.8 30.53±12.99 24.73 44.75 0.0001*
MD 5.87 29.2
p-value 0.397 0.0001*
*Significant level is set at alpha level <0.05 SD: standard deviation MD: Mean difference p-value: probability value

As presented in Table (4) Multiple pairwise sensory control, both of them responsible about the
comparison  tests  revealed  that  there   was no interaction between the body and the environment, so
significant difference of ODI at post treatment compared proper core stabilizing program should consider both
to pre-treatment in group A (P-value =0.558), but there sensory and motor components for optimal outcomes [11].
was significant decrease of ODI at post treatment Core exercise has more effect in reducing pain, improving
compared to pre-treatment in group B (P-value =0.0001*). physical function in patients with chronic LBP than the
Considering the effect of the tested group on ODI, general exercise [12].
Multiple pairwise comparison tests revealed that "pre" The result of this study is supported by Wang et al.
test between both groups showed no significant [13] who reported that core stabilizing exercises is a
differences with (P=0.397).While, there was significant common body based alternative intervention that used by
difference of the mean values of the "post" test between clinicians for restoring muscular function, decreasing
both groups with (p=0.0001*) and this significant pain, improving spinal disability, restoring adequate
decrease in favor to group B than group A. kinetic function.

DISCUSSION those of Chang et al. [14] and Bhardwaj and Nagandla

Pregnancy related pelvic girdle pain particularly the of LBP is that the muscles surrounding the lumbopelvic
SIJ is a common complain which resulting in decreased area should provide a corset-like support that leads to a
physical activity and negative psychosocial impact on stable spine. 
both the pregnant women and their families. The result of this study correspond to those by
Unfortunately SIJ pain is usually under-reported by Shamsi et al. [16] as they found that reduced pain and
obstetric caregivers and for that reason it is not managed increased function are outcomes when core stability
adequately, which can lead to poorer outcomes and exercises  used  in  the  early  stages   of  intervention.
limited quality of life [10] . Also Huxel et al. [17] found that core exercises resulting.

This study was carried out to assess the efficiency of in better outcomes measures than general exercise at the
core stability exercises on treatment of postpartum SIJ first 3 months of intervention for LBP, as they found
pain. This study demonstrates that the study group clinical improvements in pain perception and functional
received core stability exercises in form of ball stability disability level when the patients with LBP engaged in
exercises in addition to TENS showed more improvement core-specific exercise.
in pain level and functional ability than the group received The  result  of  this  study  can  be  supported [18]
TENS only. In spite of there was no statistical significant who reported that core stability exercises has little effect
difference in cortisol level, there was high percent of on the blood cortisol levels and the changes in it were not
improvement in favour to study group (8.83%) than statistically significant in this study and there were
control group (2.66%). factors may be influenced on the statistical significance of

Concerning the significant decrease in pain and ODI the results likely that the duration in this study was not
in the study group compared with the control group post sufficient.
treatment could be explained by the ability of core On the other side, the result of this study stand in
stability exercises to provide adequate strengthening of contrast with those of Cairns and colleagues [19] they
local core muscles in addition to maximizing the force concluded that, core stability exercise has no more effect
control and spinal stability, decreasing back injury. Spinal than general exercise for reducing LBP and they founded
stability dependent on both muscular strength and proper no additional benefit of combining core exercises to a

Also the result of this study are consistent with

[15] as they found that as a prerequisite for the treatment
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conventional physiotherapy for treating recurrent LBP. 10. Clinton,  S.C.,    A.    Newell,    P.A.    Downey   and
This may be due to the difference in the conventional K. Ferreira, 2017. Pelvic girdle pain in the antepartum
modalities for the control group between this study and population. US: Women’s Health American Physical
their studies as in their studies conventional modalities Therapy Association, pp: 102-124. Search PubMed.
was the general exercise which may result in a generalized 11. Childs, J.D., D.S. Teyhen, P.R. Casey, K.A. McCoy-
increased activity rather than the core stability exercise. Singh, A.W. Feldtmann, A.C. Wright, J.L. Dugan,
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