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Abstract: Background: Rectus Diastasis (RD) is a commonly occurring problem during pregnancy and
immediate puerperium. It causes an increase in abdominal circumferences ,low back pain together with
dissatisfaction about body shape, altered self-esteem, and disadvantage in interpersonal relationships. Purpose:
The study was designed to compare the efficacy of different techniques of kinesiotaping (KT) in treating
postpartum RD. Subjects & Methods: 45 women suffering from RD, their age ranged from 24 and 40 years,
their BMI between 26 and 44 kg/m2. Patients were randomized equally into 3 groups : Group A (15women
received KT-I technique),Group B (15 women received KT-X technique) in addition to group C (15women
received KT-I-X techniques) for 4 consecutive weeks. Evaluation of waist circumferences and the distance
between 2 Recti was done before the start of the study and after 4 weeks. Results: A highly significant
improvement was noticed in all measuring variables for the 3 KT techniques but the IX-technique was the best
one, followed by the X- technique, and the I- technique was the least one. Conclusions: Abdominal KT in the
form of 1X-technique is the most effective technique in reducing abdominal circumferences and the treatment of
postpartum rectus diastasis.
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I.  Introduction

Women after childbirth face physiological and structural alterations in their appearance and shape that
may require repair in order to restore their physical and psychological well-being. One of these alterations, the
increase in abdominal girth during pregnancy that causes stretching and thinning of the midline abdominal
fascia, thus aggravating preexisting diastasis of the rectus muscle that can result in herniation or protrusion of
abdominal contents .

Rectus Diastasis (RD) is a commonly occurring problem during pregnancy and immediate puerperium,
affecting up to 70 %, 60 % of women respectively, and may extend up to eight weeks postpartum in
approximately 30 % of women and may be evident in about 10 % of women 1 year post partum due to obesity,
multiparity, fetal macrosomia, flaccid abdominal muscles, polyhydramnios and multiple pregnancies 2

Some authors consider RD any separation or spread of the muscle bundles along the linea alba, others
consider only a distance greater than 1 cm or 2 finger breadths (3 cm) *

It has been claimed that RD has many long-term consequences for women health. It may change
posture as it causes an increase in abdominal circumferences and give more back strain due to reduced strength
and function, leading to low back pain together with dissatisfaction about body shape, altered self-esteem, and
disadvantage in interpersonal relationships *.

Laparoscopic and open Abdominoplasty are the most commonly employed techniques by which RD
are corrected but those surgical correction of RD remains a controversial subject. There are many complications
associated with those procedures, including haematoma, seroma formation, wound infection, necrosis of the skin
flaps, and hypertrophic scarring. Additionally, subsequent to plication of the rectus sheath, intra-abdominal
pressure increases, decreasing venous return and increasing the risk of deep vein thrombosis (DVT)formation.
Despite appropriate and effective plication, recurrences may occur in 40 % of cases in addition to patient
dissatisfaction”.

As, RD is often not considered a pathological entity. Physiotherapy is the only available treatment that
has the potential to give relief from symptoms related to RD without complications®.

Kinesiotaping (KT) is a relatively new form of elastic therapeutic tape becomes increasingly common
over the last decade. It is currently regarded by physiotherapists as a method for supporting, rehabilitating and
modulating some physiological processes

There are five different corrective applications of KT which include the following: Mechanical
correction; Fascia correction; Space correction; Ligament/ tendon correction; and Functional correction, that
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provide several potential effects of KT, depending on the techniques used and degree of tape stretch, providing
sensory stimulation, aligning fascial tissues, repositioning of subluxed joints, minimizing pain/inflammation,
assisting in the reduction of edema in addition to support or inhibit muscle function ®

Accordingly, This study was designed to compare the efficacy of different kinesiotaping techniques in
the treatment of Postpartum Rectus Diastasis.

Il. Materials and Methods
2.1. Subjects:

45 women aged 24 to 40 years old with mean value (31.6+4.6) years, body mass index of 26 to 44
kg/m? with mean value of (33.2+4.1) kg/m?, diagnosed with rectus diastasis (RD) after 8 weeks postpartum
(either normal labor or cesarean section),were referred the outpatient reproductive clinic of Shibeen EI kom
teaching Hospital, and participated in the current study.

Exclusion criteria were pregnancy, obesity, less than 8 weeks postpartum, vaginal bleeding, skin
diseases, vascular insufficiency, sensory and neurological defects, neoplastic or systemic diseases including
hypertension or diabetes mellitus.

2.2 Evaluative procedures:

1. Detailed medical and gynecological history was taken from each woman regarding parity (primiparous or
multiparous), type of delivery (Normal labor, Cesarean section), and previous abdominal surgeries.

2. Anthropometric indices were taken while subjects were in a fasted state, in a standing position, dressed in
light clothing and barefoot, with arms on side, legs straight, and knees together, with feet flat pointed
outward. Weight and height were measured for each woman using weight-height scale to calculate the body
mass index (BMI) by dividing reported weight in kilograms by reported height squared in meters and
classified into overweight (25-29.99 kg/m?), and obese (> 30 kg/m?) .

e Manual assessment for the distance between 2 Recti was done by asking every woman to rest in crook lying
position, feet supported and arms extended over the body and asked to perform a forward trunk flexion until
the inferior angle of the scapula is off the bed. Then, the evaluator placed fingers perpendicularly between
the medial edges of the rectus abdominis muscles then turned clock wisely .

The reference points for RD measurement were three finger breadths (4.5 cm) above and below the
umbilicus.RD was graded by the number of fingerbreadths between the medial edges of the bellies of the
rectus abdominis muscle at the reference points. Each finger breadth represented 1.5 cm, as found in the
literature.The RD was considered present and relevant if the separation is greater than 2 finger widths
between the medial edges of rectus abdominis muscles *

e Waist circumference was measured using a non-elastic measuring tape that was perpendicular to the long
axis of the body and horizontal to the floor, at the end of a normal expiration at different anatomic
landmarks including: 1) Just below the lowest rib (Minimum WC); 2) Midpoint between the lowest rib and
the iliac crest(WC) and; 3) Just above the iliac crest (Widest WC). WC measurements were performed
before the start of the study and after 4 weeks of Kinesiotaping.

2.3.Treatment procedures:

A total of 45 women complaining from post partum RD were randomly rolled in 3 equal treatment
groups: Group A (15 women received kinsiotaping in the form of I-technique) and Group B (15 women
received kinsiotaping in the form of X-technique) in addition to Group C (15 patients received kinsiotaping in
the abdomen in the form of both I- and X-techniques).

e ARES KINESIOLOGY tape used in this study is latex free, not allergic, breathable, and water permeable
with 5 cm diameter, is designed to the same thickness and elasticity of the epidermis of skin with
longitudinal stretch of 30~40% of its resting length.

e All patients in group (A, B & C) were integrated to receive taping of rectus abdominis muscles and changed
every week for 4 consecutive weeks. The total period of treatment was one month for all treatment groups.

e  The tape was measured and cut according to patient’s area to be treated, and then cut the corners at the tape
ends into a rounded form.

e Each woman was instructed to lie in a relaxed crook lying position on the treatment table with small
cushions under neck, back and knees to accommodate her body curves.

e Group (A), received KT in the form of (I-technique/Origin-Insertion technique) that included the use of 4
KT strips: 2 strips of KT was applied over recti abdominis bellies. As the base was affixed to the origin of 2
recti at symphysis pubis in resting, with very light to light tension (15-25% of available tension) over the
right and left rectus abdominis bellies up to the insertion at xiphoid process. When the tail of the tape was
approximately one to two inches from the end, stopped tension and lay the end down with no tension. Then
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the applied tape strip was rubbed to initiate glue adhesion with the muscle in its current stretched position
10

e After affixing the first pair of tape strips, a second pair of KT was applied at a 90 degree angle to the first
KT pair, over the reference points for DRAM (4.5cm) above and below the umbilicus centered on the site
of rectus diastasis and directed towards the midpoint between the lowest rib and the iliac crest with
maximum tension in the middle and no tension in both ends.

e Group (B), received KT in the form of (X- technique/Cris-cross technique) that included the use of 8 strips
of KT extending from lower border of thoracic cage downwards and laterally towards the other side in a
cross manner above and below the umbilicus, towards the symphysis pubis with light to moderate tension
25-50% of available tension.

e Group (C), received KT in the form of (Combined I-technique and X- technique) in the same manner as
done with group A & B .

2.4 Statistical Analysis:-

Data was entered and analyzed by using SPSS (Statistical Package for Social Science) statistical
package version 22. Graphics were done using Excel program. Quantitative data were presented by mean (X)
and standard deviation (SD). It was analyzed using student t- test for comparison between two means, or
ANOVA test (F test) for comparison between more than two means. Qualitative data were presented in the
form of frequency distribution, tables, number and percentage. It was analyzed by chi-square (y2) test. It was
analyzed by chi-square (32) test. However, if an expected value of any cell in the table was less than 5, Fisher
Exact test was used (if the table was 4 cells), or Likelihood Ratio (LR) test (if the table was more than 4 cells).
Level of significance was set as P value <0.05 for all significant tests.

I11. Results

Table (1) demonstrates that the majority of studied mothers were in age group 30-40 years (68.9%).The
highest percentage was among 1X technique group with a percentage of 80%, however, the difference was not
significant statistically (P=0.47).

Concerning anthropometric measures, more than half of studied mothers had a body weight of 81-
121Kgs , and of height of 156-165 cm (62.2%), however, the difference was not significant statistically (P=0.3,
and P=0.5 respectively).

Regarding BMI, the table highlighted that unfortunately, less than 3% of studied mothers were of
normal BMI (2.2%), while the remaining majority (97.8%) were either overweight (15.6%), obese class |
(35.6%), obese class 11 (42.2%), and obese class Il (4.4%). Also the difference between the three intervention
groups regarding BMI were not significant statistically (P=0.06).

The table (2) showed that approximately one half of studied mothers were have a parity of 3 -5 times,
majority had delivered through normal vaginal delivery (46.7%), while approximately 40% were delivered
through CS, only 13.3% were delivered previously through both vaginal normal delivery and CS. The majority
were using 1UD as a preferred method of contraception (53.3% ).

The high efficacy of the intervention kinesiotaping techniques among the three groups was highlighted
in the results that showed a highly significant decrease in the minimum waist ,waist and maximum waist
circumferences in the 3 intervention groups, (Fig. 1,2,3) respectively.

Also, results showed a highly significant decrease in the interrecti distances above and below umbilicus
in the 3 intervention groups, (Fig.,4).

However, it seems that the third group (IX-technique) was the best one, followed by the second group
(X- technique), and the first group (I- technique ) was the least one regarding waist circumferences and the
distance between two recti either above or below umbilicus.

But, results demonstrated a non significant difference between women who were delivered through
normal vaginal delivery and those who were delivered through CS, among the three groups in each of technique
categories (Min W, waist, etc) pre and post intervention (P>0.05 for each).

V. Discussion

This study was designed to compare the efficacy of different kinesiotaping techniques in treating
Postpartum Rectus Diastasis.

The results of this study demonstrated that the majority of studied mothers were in age group 30-40
years (68.9%), multiparous, had more than 2 babies, delivered either vaginally or through cesarean section with
a non significant difference regarding the studied variables (Min W, waist, etc) pre and post intervention
between women who were delivered through normal vaginal delivery and those who were delivered through CS,
among the three groups.
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This can be explained by parity itself and the multiple pregnancies, which may contribute to
cumulative mechanical stress on the connective tissue of the abdominal wall. As the pregnancy progresses, the
uterus weight and size increases, influencing the musculoskeletal morphology of the trunk, increasing the
distance between the muscle insertions and producing muscle stretching **.

Concerning anthropometric measures, more than half of studied mothers had a body weight of 81-121
Kgs, and of height of 156-165 cm (62.2%), however, the difference was not significant statistically (P=0.3, and
P=0.5 respectively).Regarding BMI, results showed that the majority of mothers (97.8%) were either
overweight (15.6%), obese class | (35.6%), obese class Il (42.2%), and obese class Il (4.4%). Also, the
difference between the three intervention groups regarding BMI were not significant statistically (P=0.06).

The results of the current study are in agreement with Lo, et al, (1999)*, Artal et al, (2003)* and Akram
& Matzen ,(2014)™ who reported a relation between development of RD and increased age of mother, larger
weight gain with pregnancy, high birth weight, carrying multiples and multiparty.

But, the results of the current study were deviated from those demonstrated by Boissonnault &
Blaschak, (1988)°, Rett et al, (2009)% and Barbosa et al, (2012)*, as women undergoing cesarean delivery had
higher levels of RD compared those who had vaginal delivery due to the possible change in anatomical
morphology of the abdominal wall after caesarean section.

Results post treatment revealed the high efficacy of the intervention kinesiotaping techniques among
the three groups, regarding waist circumferences and the distance between two recti either above or below
umbilicus.

This can be explained by the pulling force of the stretch applied by the tape on the skin that creates
more space by lifting the fascia and soft tissue, which improves communication with mechanoreceptors and
increases the number of motor units recruited which can facilitate muscle contraction, and ultimately improve
muscle strength *>1°,

It has been hypothesized that KT may exert its effects by (1) increasing local circulation, (2) reducing
local edema by decreasing exudative substances, (3) improving circulation of blood by facilitating muscle, (4)
providing a positional stimulus to the skin, muscle, or facial structures, and (5) providing proper afferent input
to the central nervous system *'.

According to Williams et al.,(2012)*® and Kouhzad et al, (2014)*, KT application results in a small
immediate increase in muscle strength by producing a concentric pull on fascia, which may stimulate increased
muscle contraction, and an additional hypothesis suggests that the facilitated muscle activity and improved
muscle alignment may contribute to increases in muscle strength.

Lumbroso et al.(2014)%, evaluated the effects of KT application on the hamstring and gastrocnemius
muscles and found a significant increase in the peak force of both muscles but they react differently to the KT
application. And added that the increase in muscle force could be due to a placebo effect. Therefore, the method
of KT application should be designed specific to each muscle, because maximum muscle strength dependent on
muscle morphology and muscle activation type .

Results post treatment revealed a statistically significant decrease (P< 0.001) in minimum WC, WC,
widest WC and interrecti distance before and after the study in all groups .however, it seems that the third
group (IX-technique) was the best one, followed by the second group (X- technique), and the first group (I-
technique ) was the least one.

Although, the physiological explanation behind KT application is scarce. The improvement noticed
with I-technique/Origin-Insertion technique can be explained by the theory that emphasized on the aptitude of
Kinesiotaping to lift the skin from the underlying fascia, increasing blood and lymphatic flow, which might
result in increased oxygen allotment to the muscle, and improved anaerobic muscle function .

Besides, the ability of KT to enhance proprioception through sensory stimulation of the
mechanoreceptors in ligaments and tendons to encourage movement while relying on the stretched tape for
corrective posture %,

More to the point, it is proposed that applying KT from the muscle origin to insertion produces a
concentric pull on the fascia as well as activation of a&-motor neurons in skeletal muscles under the skin which
leads to continuous muscle contraction %

Moreover, KT can facilitate and stimulate muscle function if its application starts at the origin
of the muscle and ends at its insertion. It is suggested that this form of application could stimulate muscle
function because of the elastic properties of the KT. Theoretically; the elastic fibers of the KT would shorten
toward the first site it is applied to, in this case, the origin of the muscle. Therefore, the elastic fibers of the KT
could stimulate the muscle in the direction of muscle contraction, improving movement .

Another mechanism of taping therapy for muscle strengthening is the irradiation phenomenon that
intensity of response is increased and spread, once intensity and frequency of stimulation is increased. The
increase of contraction force can be resulted from the response of muscle by improving the intensity of
stimulation to muscles through taping therapy *".
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While, Kinesio tapes when applied in the form of “X” tape, usually used to bring better tension
transferred to both ends. The theory of the influence of KT on fascial tissue gains great importance. As, the
direct contact between the fascia and muscular structures suggests that it can take part in transmitting the
relative tensioning (evoked by stretched KT tape) to proper receptors and thus elicit the muscle response 2%,

Accordingly, KT allows the fascia and muscle to return to normal function by relieving the buildup of
abnormal muscle tension®.

Consequently, the reasons for improvement with X- technique/Cris-cross technique may be related to
different physiological mechanisms by which KT is presumed to have a therapeutic benefit including: 1)
Mechanical correction that uses inward pressure to provide for positional stimuli through the skin in order to
assist with postural alignment, 2) Fascial correction involves creating or gathering fascia in order to align tissue
in a desired position %°.

This work was supported by Krajczy et al, (2012)? who examined the effect of KT on post-
cholecystectomy patients and showed faster abdomen circumference reduction, increasing exercise tolerance,
and shorter post-operative intestine atony period.

Along with the work of Awad et al,(2017)%® who treated Rectus diastasis by kinesio tape application
on abdomen in a criss-cross design, for three continuous days and one day off for one month.Their results
showed a significant decrease in the inter-recti distance above and below the umbilicus in both treatment groups.

Whereas, Tobin and Robinson, (2000)? reported that taping the muscle in a crossing pattern results in a
noticeable reduction in muscle activity.

V. Figures and Tables

Fig 1:The efficacy of three intervention kinesiotaping techniques on Min W
measurment pre and post intervention
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Fig.2:The efficacy of three intervention kinesiotaping techniques on Waist
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Fig 3:The efficacy of three intervention kinesiotaping techniques on Max W
measurment pre and post intervention
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Fig.4: The efficacy of three intervention kinesiotaping techniques on
interrecti above umblicus,and interrecti below amblicus measurments
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Table (1): Age and Anthropometric measures of the studied mothers distributed by the 3 intervention groups:

Groups Total
Variables I-technique | X-technique IX- technique P value
NO. % | NO. % NO. % NO. %
Age groups
20 - <30 years 6 40% 5 3.3% 3 20.0% 14 31.1% LR=1.5,=0.47 NS
— 0,
30-40 years 9 800% |45 g7 12 80 31 689
X *SD 31.5+4.8 31.1+4.6 32.1+4.8 31.6+4.6 F=0.14,P=0.8 NS
Weight groups
60 - 80 Kg 5 33% 8 53.3% 9 60% 22 48.9% X2=2.3,P=0.31 NS
81 - 121Kg 10 66.7% 7 67% 6 40% 23 51.1%
X *SD 84+7.6 80.9+£10.1 83.1+16.4 82.6+11.8 F=0.2,P=0.7 NS
Height groups
145 - 155 cm 4 26.7% 6 40% 7  46.7% 17 37.8%
156-165 11 733% | 9 60% 8 53.3% 28 62.2% X2=1.3,P=0.5 NS
cm
X +SD 157.614.1 157.1+5.1 158.645.3 157.7+4.8 F=0.3,P=0.7 NS
BMI groups
185-24.9 o 0 Jo 0 [1 67%  [1  22%
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Normal BMI

25-29.9 Overweight il 2 13.3% 1 6.7% 4 26.7% LR=11.2,P=0.06 NS

30-34.9 3 20% 9 60% 4 26.7%
Obese class |

35-39.9 obese class Jl 10 66.7% | 5 33.3% 4  26.7%
1

=40 Obese class IlI 0 0 2 13.3%

32.6+2.9 33.2#4.1 F=0.35,P=0.7 NS

15 100% 15 100% 45 100%

LR=Likelihood Ratio

Table (2): Obstetric history of the studied mothers (N=45)

Groups

Obstetric history I- X- technique IX- P value

technique - technique
No. 9% | N0 % I Nol o

Parity

46.7 % 40% 46.7% 20 44.4%
40% 60% 46.7 22 48.9

13.3% 0 6.7 3 6.7

No previous I 6.7% 0 2.2%
delivery
Normal vaginal 26.7% 60% 46.7%
CS 46.6% 26.7% 37.8%
vaginal & CS 20% 13.3% 13.3%

Contraceptive method

Not use 6.7% 0% 2.2%
IUD 26.7% 60% 53.3%

Oral pills 46.7 33.3 35.6
Others 20 6.7 8.9

15 100% 15 100%

VI. Conclusion
The results of this study testified that kinesiotaping in the abdomen is an effective method in reducing

abdominal circumferences and interrecti distance in postpartum women complaining from diastasis of rectus
abdominis muscles (DRAM) especially when applied in IX-technique than I- or X —technique alone.

Recommendations
Additional research is recommended to investigate the effect of kinesiotaping on EMG activity as an

indicator of proprioception of abdominal muscles in cases of rectus abdominis diastasis.
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