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Abstract
Background. Postnatal diastasis recti (DR) can result in cosmetic defects, psychological discomfort, and other related
problems such as low back pain (LBP) and pelvic instability. Although, Russian current stimulation is one of the most widely
used modalities for improving muscle strength, there is still inconclusive evidence to support its effectiveness in patients
with postnatal DR. Objective. This study was conducted to investigate the effect of Russian current stimulation on abdominal
strength and endurance in postnatal DR. Methods. Thirty six women suffering from postnatal DR randomly assigned to study
or a control group. The control group (n = 18) participated in an abdominal exercise program for 30 minutes per session,
whereas the study group (n = 18) received Russian stimulation to rectus abdominis muscles in addition to the same
abdominal exercise program. Outcome measures included inter recti distance (IRD), waist/hip ratio (WHR), abdominal
muscle strength (peak torque, maximum repetition total work, and average power), abdominal endurance and body
appreciation. Measures were assessed for all participants in both groups before and after 6 weeks of treatment program.
Results. Analysis showed that both groups had improved in all outcomes measures. Further, there was a signi icant difference
between the two groups in favor of the study group for all of the measured variables. Conclusions. The study showed that
adding Russian current stimulation to abdominal exercises program is more effective than abdominal exercises program only
in treatment of postnatal DR.
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Streszczenie
Informacje ogó lne. Poporodowe rozejś cie mięś ni prostych brzucha (DR – diastasis recti) moż e powodować defekty
kosmetyczne, dyskomfort psychiczny i inne powiązane problemy, takie jak bó l dolnej częś ci plecó w (LBP – lower back pain)
i niestabilnoś ć miednicy. Chociaż rosyjska stymulacja jest jedną z najczęś ciej stosowanych metod wzmacniania mięś ni, wciąż
istnieją niejednoznaczne dowody potwierdzające jej skutecznoś ć u pacjentek z poporodowym rozejś ciem mięś ni prostych
brzucha. Cel. Niniejsze badanie przeprowadzono w celu zbadania wpływu rosyjskiej stymulacji na siłę i wytrzymałoś ć
mięś ni prostych brzucha w przypadku poporodowego rozejś cia mięś ni prostych brzucha. Metody. Trzydzieś ci sześ ć kobiet,
u któ rych wystąpiło poporodowe rozejś cie mięś ni prostych brzucha zostało przypisanych do grupy badanej lub kontrolnej.
Grupa kontrolna (n=18) uczestniczyła w programie ćwiczeń mięś ni brzucha przez 30 minut w ramach każ dej sesji, podczas
gdy grupa badana (n=18) była poddawana stymulacji rosyjskiej mięś ni prostych brzucha oraz uczestniczyła w programie
ćwiczeń mięś ni brzucha przez 30 minut w ramach każ dej sesji. Pomiary osiągniętych wynikó w obejmowały odległoś ć
między mięś niami prostymi brzucha (IRD – inter recti distance), stosunek talia/biodra (WHR – waist/hip ratio), siła mięś ni
brzucha (szczytowy moment obrotowy, maksymalna powtarzalnoś ć, praca całkowita oraz ś rednia siła), wytrzymałoś ć
mięś ni brzucha oraz ocena ciała. Pomiary poddano ocenia dla wszystkich uczestniczek badania w obu grupach przed i po
sześ ciu tygodniach programu. Wyniki. Analiza wykazała, ż e wyniki poprawiły się w obu grupach. Co więcej, zaobserwowano
istotną ró ż nicę pomiędzy obiema grupami na korzyś ć grupy badanej dla wszystkich badanych zmiennych. Wnioski. Badanie
wykazało, ż e wprowadzenie stymulacji rosyjskiej do program ćwiczeń mięś ni brzucha jest bardziej skuteczne niż sam
program ćwiczeń mięś ni brzucha w leczeniu poporodowego rozejś cia mięś ni prostych brzucha.
Słowa kluczowe:
rozejś cie mięś ni prostych brzucha, ć wiczenia mięś ni brzucha, rosyjska stymulacja, siła mięś ni brzucha, wytrzymałoś ć
mięś ni brzucha

16

www.fizjoterapiapolska.pl

nr1/2020 (20)

Introduction
Diastasis of rectus abdominis muscle (DRAM) is a disability
described as a midline separation between both rectus abdo‐
minis muscles throughout the linea alba [1, 2]. This separa‐
tion occurs due to the prolonged stress of a progressive
weight gain, and to the softening of connective tissues related
to the hormonal releases of relaxin and progesterone, and
subsequent weakness of the abdominal muscles associated
with pregnancy [3].
It has been reported that, DRAM is a common pathology with
incidence rate between 27100% following the first trimesters
of pregnancy [4] and 3068% in the postnatal period [5]. The‐
re are a lot of risk factors for developing DRAM, such as age,
multiple pregnancy, high birth weight of child, weight gain,
cesarean section and repeated abdominal surgery [68].
In DRAM the gap between both recti muscles resulting in de‐
creased functional abdominal strength [9].This weakness of
the abdominal muscles lead to diminish the overall abdomi‐
nal integrity and bulging of the abdominal wall, which can
result in cosmetic defects, psychological discomfort (i.e. bo‐
dy image) [10], and it also can result in farther related com‐
plains such as back pain, lumbopelvic pain, and pelvic
instability [1113]. This is not amazing since the pelvic floor
and abdominal muscles work in harmony to permit load to be
transmitted sufficiently through the pelvis, when this mecha‐
nism fails to function adequately, women with DRAM may
suffer from pelvic floor dysfunctions such as incontinence
and/or genital prolapse [14]. So, there is a great interest on
how women can be able to regain their abdominal strength
and endurance after parturition [14, 15].
To overcome these issues resulting from DRAM, women are
commonly referred to physiotherapists for conservative ma‐
nagement including binders, strengthening exercise, taping,
manual therapy, and biofeedback [16, 17]. It has been sugge‐
sted by Khandale & Hande [18] that, abdominal exercises
program could be so efficient in decreasing the IRD follo‐
wing delivery, helps to improve the functional abdominal
performance, and also useful in reducing complications of
DR. But in case of DRAM, abdominal muscles exercises sho‐
uld be given with care because movements such as side ben‐
ding and rotation of the trunk may increase the gap, so these
movements should be delayed until the gap size has been re‐
duced [19].
Now, many rehabilitation protocols employ electrical stimu‐
lation combined with exercises following post injury or sur‐
gery. The ability of neuromuscular electrical stimulation
especially Russian current protocols to increase the healthy
muscle performance [20] has been approved and documented
in many research studies and clinical practice [2123]. Also,
Russian current has been claimed to relieve pain, improve lo‐
cal circulation, strength the weak muscles, and augment mu‐
scle contraction [24].
In spite of the reported increased skeletal muscle strength
using electrical stimulation, there are no previous studies re‐
garding the effect of using Russian currents on DRAM. So,
the aim of this randomized controlled trial was to assess the
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efficiency of using Russian currents stimulation on abdominal
muscle strength and endurance in postnatal women with DR.
Materials and methods
Study Design
This randomized experimental trial was conducted from Fe‐
bruary 2019 to April 2019. The protocol of this study was de‐
monstrated in details for each women, all women signed an
institutionally approved informed consent form which was ap‐
proved by the Ethics Committee of the Faculty of Physical
Therapy, Cairo University (P.T.REC/012/002179). The study
was registered on Pan African Clinical Trial Registry database
and the registration number was PACTR201901640930094.
Participants
Thirty six postpartum women were recruited for eligibility from
Outpatient Clinic of Obstetrics Department of ElKasr ElAiny
University Hospital. Women became eligible to be engaged in this
study if their age ranged from 2535 years, parity (24) times, body
mass index (BMI) did not exceed 30 Kg/m2, delivered normally,
waist/hip ratio (WHR) more than 0.85, and clinically diagnosed by
gynecologist as having IRD more than 25 mm based on ultrason‐
graghic assessment. While they were excluded if they had any di‐
sease that interferes with the abdominal exercises (spinal disorders
or lower limb deformities), any abdominal skin disease that interfe‐
res with the use of Russian current, abdominal and/or back opera‐
tions, abdominal hernia, and any chest or cardiac disease. Fig.1.
shows that 57 patients were initially screened, after the screening
process 36 patients were eligible to participate in the study.
Randomization
Thirtysix women diagnosed with DRAM were assigned ran‐
domly into 2 equal groups by a blinded and an independent re‐
search assistant who select out numbers from sealed envelopes
that contained a computer generated randomization card. The
sequences assigned to the participants were placed in envelo‐
pes containing the allocation to each group study and control.
Patients in both groups were treated for 6 weeks, 3 times per
week. The control group performed abdominal exercises for
30 minutes per session, while the study group received Rus‐
sian current stimulation for 10 min in addition to the same ab‐
dominal exercises given to the control group.
Procedures
A. Evaluative procedures
The assessment of all participants in both groups was done by
the same assessor who was blinded to the objective of this stu‐
dy. All measurements were carried out before and after the tre‐
atment program through measuring:
1. Waist/ hip ratio
Waist circumference was measured while the women standing
upright at the end of gentle expiration where it was the narro‐
west part of the waist be¬tween the costal margin and the iliac
crest. The hip circumference was measured where it is the lar‐
gest part of both hips and the buttocks. Then, WHR was calcu‐
lated through dividing the waist by the hip circumference.
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Fig. 1. Flow chart of study participants
2. Inter recti distance
An Ultrasonic transducer (GE Voluson 730 PRO; GE Health‐
caere, Waukesha, WI, USA) was used for measuring the IRD.
The woman assumed a fully relaxed crook lying position, and
suitable amount of KY gel was placed on the abdomen, then
the ultrasonography probe was placed perpendicular to the li‐
nea alba midway between umbilicus and xiphoid process.
Then focus and depth of the ultrasonography were adjusted to
visualize the medial aspects of both recti. Then, at the end of
exhalation the distance in between the two recti was measu‐
red using automatic ruler for the nearest 0.1 cm [25, 26].
3. Abdominal muscles strength
Isokinetic Dynamometer: (Biodex medical system,Shirley,
New York, USA) was used to assess the abdominal muscles
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strength for all women in both study and control group before
initiating the study and after 6 weeks of the treatment pro‐
gram. The Biodex system represents a high level of perfor‐
mance, validity, accuracy and safety [27]. A full demonstration
about the device and how to carry out the assessment were gi‐
ven to every woman. It is recommended to perform three con‐
secutive training trials before the actual testing procedure. The
woman was asked to seat on the isokinetic seat with her back
at 120º with the thigh and well supported on the back of the
seat throughout the testing procedure via using adjustable
straps. Both knees were kept at 90º flexion, both feet should be
supported on foot support. Then the computer was adapted at
the parameters required for assessing the trunk flexion, with
angular velocity set at 60º/s for both trunk flexion and exten‐
sion. Then the woman was informed that once she received the
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starting signal, she move her trunk smoothly towards her thi‐
ghs as far as she could, then returned her trunk again to the
starting position, she was asked to repeat this movement for
a number of 5 successive repetitions. The assessor considered
the best repetition of them for data analysis. Then the results
were saved into the computer as follow: Peak torque, maxi‐
mum repetition total work and average power [28, 29].
4. Abdominal endurance
Curlup test was used to assess abdominal endurance. This test
was performed through a prerecorded audiotape (cadence of 40
curlups per minute). The test starting position was supine lying
on an exercise mat, keeping knees at 90° and both arms exten‐
ded to the sides with palms are facing down and fingers to‐
uching the nearest strip of masking tape which marked on the
mat. The test procedures were explained to each participant and
a number of 6 repetitions were performed as warmup before the
actual test. The participants were asked to lift their shoulder bla‐
des off the mat in a smooth motion and slid their fingers forward
until their fingertips touched the second strip of tape which was
placed 12 cm beyond the first tape. The participants performed
as many curlups as possible without pausing and the maximum
number of total situps which has been performed correctly was
recorded. The assessor terminated the test when the participant
became not able to reach the second strip of tape [30].
5. Body appreciation
The 13item Body Appreciation Scale (BAS) was used to evalu‐
ate every participant, acceptance of and appreciation for her body.
The items of BAS are rated along a 5point likertscale ranging
from 1 (never) to 5 (always). The average score represents the
body appreciation, the higher the scores indicating greater body
appreciation. The BAS has good testretest reliability, and good
construct and discriminate validity [31], and it can be considered
the most comprehensive measure of positive body image [32].
B. Treatment procedures
1. Abdominal Exercise Program
Patients of both groups practiced abdominal exercise program
for 6 weeks, each session lasting for 30 minutes, three ses‐
sions per week. The exercise program consists of static abdo‐
minal contraction, posterior pelvic tilt, situp exercise, reverse
situp exercise, and reverse trunk twist exercise [33]. The wo‐
man was informed to hold the contraction for 5 seconds then
relax for 10 seconds, each exercise was repeated 20 times.
Also, the woman was instructed to practice the same exercise
program as a home routine program [34].
 Static abdominal exercise
From crook lying position and both arms along the side, wo‐
men were asked to place their hands on her abdominal wall at
waist line and contract their abdominal muscles then press the
lumber region down on the plinth. Women were asked to ma‐
intain normal breathing throughout the exercise.
 Posterior pelvic till
From the same position, women contracted gluteus and abdomi‐
nal muscles and then press lumbar region down on the plinth.
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 Sit up exercise
From crook lying and both arms crossed over the diastasis for
support, women were instructed to lift their head and scapula
off the plinth for the point just before bulge appeared with
exhalation then relax.
 Reverse sit up exercise
From crook lying and both arms beside, women contract their
abdominal muscles and then bring their knees up toward their
abdomen while lifting their buttocks off the plinth then relax.
 Reverse trunk twist exercise
From crook lying with both arms along the side, women were
informed to contract their abdominal muscles and then twist
their torso to lower their legs to the plinth on right side then
relax and return to starting position. Then twist their torso to
lower their legs to the plinth on the left side then relax and re‐
turn to starting position.
2. Russian current
Participants in the study group received Russian current sti‐
mulation (Phyaction 787, Neitherlands) for 10 min in addi‐
tion to the same abdominal exercises given to the control
group, session every other day for a total period of 6 weeks.
The carrier wave frequency was 2,500Hz, modulated at 50
bursts/s, with a pulse duration of 200 μs (10/50/10 protocol
meaning that 10 sec. on, 50 sec. off and 10 stimulation cyc‐
les with burst modulation current at 50 Hz). Before initiating
the session, every woman was informed to evacuate the
bladder to make sure that she was relaxed. Then the woman
was asked to assume a comfortable supine lying position.
Stimulation performed bilaterally for the rectus abdominis
muscles, four rubber electrodes were covered with KY gel,
each two electrodes formed a channel for stimulation and
placed one electrode on the origin of the rectus abdominis
muscle (at the anterior surface of pubic crest & front of
symphsis pubis), while the other electrode placed on the in‐
sertion of the same muscle (along horizontal line into the
anterior surface of xiphoid process & outer surface of 5, 6
and 7 costal cartilages) the electrodes were maintained in
their position by using straps. At each training session, the
amplitude of current used was the maximum each woman
could tolerate.
Sample size determination
The sample size (36 patients) was calculated based on a pilot
study considering the IRD as a primary outcome to obtain
a power of 0.8 with a significant level of 0.05 and effect size
of 0.92; 18 participants in each group is the total sample size
estimation using G*power 3.1 software (Institut für Experi‐
mentelle Psychologie: HeinrichHeineUniversität, Düssel‐
dorf, Germany).
Data analysis
T test was used to compare the subject characteristics of both
groups. The ShapiroWilk test revealed that the data were
normally distributed for all dependent variables. Levene’s
test was conducted to test the homogeneity between groups.
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To compare the mean values of WHR, IRD, peak torque,
average power, total work, endurance and BAS between both
groups and before and after the treatment in each group we
used Mixed MANOVA. Posthoc tests using the Bonferroni
correction were carried out for subsequent multiple compari‐
son. The level of significance for all statistical tests was set at

p < 0.05. Data analysis was performed using the Statistical
Package for Social Studies (SPSS) version 22 for windows
(IBM SPSS, Chicago, IL, USA).
Results
Subject characteristics

Table 1. Subject characteristics
Study group
x̄ ± SD

Control group
x̄ ± SD

MD

tvalue

pvalue

Age [years]

29.55 ± 3.55

29.11 ± 3.54

0.44

0.37

0.7

Weight [kg]

72.22 ± 5.29

71.38 ± 4.84

0.84

0.49

0.62

Height [cm]

158.5 ± 4.3

157.72 ± 6.3

0.78

0.43

0.66

BMI [kg/m²]

28.73 ± 1.5

28.66 ± 1.34

0.07

0.14

0.88

Number of parity [times]

2.91 ± 0.71

2.84 ± 0.74

0.07

0.23

0.81

x – Mean; SD – Standard deviation; MD – mean difference; pvalue – Level of significance; BMI, Body Mass Index
Effect of treatment WHR, IRD, peak torque, average po‐
wer, total work, endurance and BAS
Mixed MANOVA revealed that there was a significant interaction
of treatment and time (Wilks’ Lambda = 0.07; F = 51.62, p = 0.001,
η2 = 0.92). There was a significant main effect of time (Wilks’
Lambda = 0.005; F = 853, p = 0.001, η2 = 0.99). There was a signifi‐
cant main effect of treatment (Wilks’ Lambda = 0.36; F = 7.1, p = 0.001,
η2 = 0.64). Table 2 showed descriptive statistics of WHR,
IRD, peak torque, average power, total work, endurance and
BAS and the significant level of comparison between groups
as well as significant level of comparison between pre and
post treatment in each group.

There was no statistical significant difference between both study and
control groups in all measuring variables pretreatment (p > 0.05).
Post treatment there was a significant decrease in the WHR (p < 0.05)
and IRD (p < 0.05) of the study group compared with that of control
group. Also, there was a significant increase in peak torque, average
power, total work, endurance and BAS of the study group compared
with that of control group post treatment (p < 0.05).
Comparison between pre and post treatment in each group re‐
vealed that there was a significant decrease in WHR and IRD
and a significant increase in peak torque, average power, total
work, endurance and BAS post treatment compared with pre
treatment in study and control groups (p < 0.05).

Table 2. Mean W/H ratio, IRD, peak torque, average power, total work, endurance and BAS pre and post treatment
of both groups
Pre treatment

Post treatment

Study group Control group

Study group Control group

x̄ ± SD

x̄ ± SD

pvalue

x̄ ± SD

x̄ ± SD

pvalue

Repeated
measures
(study)
pvalue

0.91 ± 0.057

0.9 ± 0.051

0.72

0.85 ± 0.03

0.88 ± 0.04

0.01*

0.001*

0.01*

27.55 ± 2.14 27.27 ± 1.44

0.65

12.05 ± 1.55 14.44 ± 2.06

0.001*

0.001*

0.001*

28.47 ± 2.31

28.58 ± 2.2

0.88

43.55 ± 4.4

38.33 ± 2.27

0.001*

0.001*

0.001*

Average power [W] 19.44 ± 1.86 19.01 ± 1.91

0.49

29.57 ± 1.57 26.12 ± 2.32

0.001*

0.001*

0.001*

19.83 ± 2.3

0.43

30.16 ± 3.82 25.66 ± 2.65

0.001*

0.001*

0.001*

Endurance [repetitions] 24.66 ± 2.44 24.44 ± 2.06

0.77

38.38 ± 3.8

30.05 ± 1.86

0.001*

0.001*

0.001*

0.55

3.66 ± 0.3

2.95 ± 0.28

0.001*

0.001*

0.001*

WHR
IRD [mm]
Peak torque [Nm]

Total work [J]

BAS

20.5 ± 2.7

2.71 ± 0.4

2.62 ± 0.43

Repeated
measures
(control)
pvalue

x – Mean; SD – Standard deviation; WHR – Waist Hip Ratio; IRD – Inter recti distance; mm – Millimeter; Nm – Newton meter; W –
Watt; J – Joule; BAS Body – Appreciation Scale; pvalue – level of significance; * – Significant
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Discussion
The current study aimed to investigate the effect of using Rus‐
sian currents stimulation on abdominal muscle strength and en‐
durance in postnatal women with DR. This study demonstrates
that the study group received Russian stimulation and abdominal
exercises showed more improvement in all of the outcome me‐
asures than the group received abdominal exercises only.
In the current study, the control group showed intragroup signi‐
ficant improvement in the abdominal muscles strength and en‐
durance. This improvement could be explained by the profound
influence of abdominal exercises on the metabolic capabilities of
the muscles which accompanied with muscle force production,
leading to improve the muscle endurance and power [35]. This
results supported by Sarti et al [36] who concluded that, abdo‐
minal muscles exercise included curl up could strength the upper
portion of rectus diastasis while straight leg raising and posterior
pelvic tilt could influence strength of the lower portions.
Also, the control group showed a decrease in the IRD, this is be‐
cause the abdominal exercises reduces the pressure on the linea
alba by controlling the abdominal muscles and improving their
tone [37], thus facilitating the decrease of IRD. Moreover, the
exercises program strengthen all abdominal muscles including
the transversus abdominis muscles which, when activated, are
working to reduce the IRD and combine the rectus abdominis
together, this because of its forceful facial connection with the
linea alba and rectus abdominis muscles [14, 38].The role of ab‐
dominal exercises in decreasing the IRD supported by Pascoal et
al [39], who reported that, strengthening of the abdominal musc‐
les attribute to reduce the IRD in postnatal women.
Concerning the significant increase in abdominal muscles
strength and endurance in the group which has received Russian
stimulation than the group receiving abdominal exercises only
post treatment, this result comes in accordance with the findings
of Selkowitz [40] who compared a Russian stimulation (only)
protocol with voluntary exercise (only) for the quadriceps femo‐
ris, and reported a significant increases in isometric strength of
quadriceps femoris in Russian stimulation group compared with
the exercise group. Also, this result corresponds to the result of
a study by Lima & Rodrigues [41] which confirmed a statisti‐
cally significant increase in muscle strength and torque genera‐
tion on abdominal muscles when they used Russian stimulation
(at 2500 Hz or 2.5 kHz). Ward [42] also, demonstrated a sub‐
stantial strength gain of quadriceps femoris in an elite weight li‐
fter with 2.5 kHz Russian current stimulator.
The significant increase in the abdominal muscles strength and
endurance in the Russian stimulation group than the control gro‐
up could be explained by the ability of neuromuscular electrical
stimulation to recruit deep muscle fibers, as the stimulated nerve
fibers are distributed throughout the muscle [43]. This explana‐
tion supported by Hartsell and Karmer [44] who confirmed that
electrical nerve stimulation activates an extra flow of motor si‐
gnals traveling from central nervous system to the muscles to
cause them to contract. In addition, muscle contractions evoked
by electrical stimulation firing a greater proportion of type II
(fast) muscle fibers which produces very large increases in muscle
force. While during voluntary exercise, it is the slow twitch musc‐
le fibers which are recruited first producing a much lower peak
force [4547].
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On the other side, results regarding the significant increase in abdo‐
minal muscles strength and endurance in the group who received
Russian stimulation to rectus abdominis muscles than the control
group stand in contrast with the results of Aminian Razavi et
al. [48], as they showed that the significant increase on muscular
endurance of abdomen was observed in the exercise group compa‐
red with electrical stimulation group. This disagreement in the re‐
sults of the two studies can be explained by the difference in
electrical stimulation current. In the study by Aminian Razavi et
al. the study group received neuromuscular electrical stimulation in
the form of faradic current which is low frequency stimulation.
While in the current study, the study group received Russian current
which is a medium frequency current delivered in a pulsed (or burst
or interrupted) output. This pulses or bursts are delivered at a 'low'
frequency which unaccompanied with the painful and unpleasant
side effects involved with low frequency stimulation [49].
The reduction in WHR after performing abdominal exercise pro‐
gram in the control group could be explained by the effect of exer‐
cises on enhancing the energy expenditure which results in
enhancement of muscle fat and carbohydrate oxidation especially
abdominal fats, so decrease waist circumference and accordingly
WHR [50]. This explanation supported by Irving et al. [51] who
stated that, abdominal exercises is a high intensity strengthening
exercises which help to accelerate the burning of abdominal fats,
producing a significant reduction in waist circumference and re‐
spectively significant reduction on WHR.
In present study, both groups have a significant difference in WHR
before & after treatment which could be due to the abdominal exer‐
cise program. But the group which has received Russian stimula‐
tion showed greater reduction than the group receiving abdominal
exercises only. This was attributed to that when electrical current
pass beneath the skin to the underlying tissue, it stimulates the ad‐
renergic interstitial nerve endings thus leading to release of cate‐
cholamine hormone and activates lipases leading to hydrolyze fat
into free fatty acid, glycerol and water [52]. Then, the released free
fatty acids can freely pass through the cell membrane out into tissue
fluid, to be further transported by the lymph vessels [53], or it will
be stored somewhere in active cells [54]. This significant reduction
on WHR in the group which has received Russian stimulation than
the group receiving abdominal exercises only comes in line with
the outcomes of Choudhary et al. [55] who concluded that four we‐
eks of multi muscle stimulation using Russian currents have a si‐
gnificant effect on reducing abdomen skin fold.
Regarding the participants, appreciation for their bodies, the results
of the current study have shown that both groups have significant
improvements on the scores of BAS in favor to Russian stimula‐
tion group. This can be related to the significant reduction of WHR
and IRD, in addition to the significant improvement of abdominal
muscle strength and endurance in the Russian stimulation group
than the exercise group. This result run in the same line with that
of Porcari et al. [56] and Anderson et al. [57], as they reported
that women felt improved in their abdominal tone and firmness
after electrical stimulation which can be attributed to a significant
improvements in the abdominal muscle strength and endurance.
Limitations
The main limitation of this study could be that the treating phy‐
siotherapist was not blinded to the group allocation. Furthermore,
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the study considered only the immediate effects of Russian cur‐
rent stimulation on abdominal muscle strength and endurance,
and did not reflect the long term effects.
Conclusion
The results of the present study suggest that application of
Russian current stimulation together with abdominal muscles
exercise program decreased IRD and improved abdominal

muscle strength and endurance in postnatal DR women than
abdominal exercises program only.
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