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Abstract: Diastasis recti abdominis (DRA) has been defined as an impairment characterized by the split of the rectus abdominis 
muscle along with the linea Alba. Diastasis Rectus Abdominis Muscle is familiar during pregnancy and later pregnancy and has 
been connected to lumbopelvic stability and pelvic floor weakness. The study aims to find the effect of deep core stability 
exercise and kinesio-taping therapy techniques in diastasis recti. This is an experimental design with pre and post-comparative 
study. The study setting is at the Faculty of Physiotherapy ACS Medical College and Hospital 30 samples were selected, and 
intervention was carried out for about 4 weeks. If diastasis recti abdominis was present at 8 weeks postpartum, either vaginal 
delivery or cesarean section were options. Less than 8 weeks after giving birth, the following ailments were excluded: 
respiratory illnesses, sensory defects, neurological disorders, hypertension, diabetes mellitus, heart conditions, abdominal 
surgeries, vaginal hemorrhage, skin conditions, pregnancy, obesity, and neoplastic diseases. In Group-A, 15 subjects received 
deep core stability exercises and Kinesio taping, while Group-B, 15 received Traditional abdominal exercises. The outcome tools 
were the digital nylon caliper and finger breath. On comparing the Pretest and Posttest within Group A & Group B on Digital 
Nylon Caliper (Above Umbilicus and below Umbilicus) score & finger Breadths (Above Umbilicus and below Umbilicus) score 
shows a significant difference in the mean values at P ≤ 0.05. This study concluded that deep core stability exercise and kinesio 
taping therapy techniques effectively reduce diastasis recti in postpartum women; they help restore postpartum abdominal 
efficiency. These exercises could be effective in narrowing the inter-recti distance. The result shows that deep core stability 
exercise and kinesio taping therapy techniques significantly reduce diastasis recti. 
 

Keywords: Diastasis recti abdominis, Deep core stability exercise, Kinesio taping therapy, Digital nylon caliper, Finger breaths 
Palpation. 
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1. INTRODUCTION 

 

A natural strength issue affecting pregnant and postpartum 
women is diastasis rectus abdominis (DRA), a midline inter 
recti separation1. After childbirth, women face physiological 
and structural alterations in their appearance and shape that 
may require repair to restore their physical and psychological 
well-being. One of these alterations is 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 [2] of a 
pathological diastasis of the rectus abdominis muscle (DRAM) 
is 2.7cm at the level of the umbilicus3. Multi parity, obesity, 
polyhydramnios, fetal macrosomia, and weak abdominal 
muscles are the main risk factors.4 The displacement of the 
abdominal organs causes elastic changes in the connective 
tissue, which lead to DRA, estrogen, relaxin, progesterone 
hormones, and mechanical forces put on the abdominal wall 
by the growing fetus. Mechanical stressors Causes of 
DRA5The abdominal wall plays a crucial role in respiration, 

posture, trunk movement, pelvic instability, and the support 
of the abdominal viscera.6 various estimates of the prevalence 
of DRA during the third trimester of pregnancy have been 
published; ranging from 66% to 100%7,8 This causes the 
integrity, mechanical control, and functional strength of the 
abdominal wall to reduce as a result of the abdominal 
separation or diastasis recti 9. It can cause changes in 
posture, altered trunk mechanics, reduced pelvic stability, 
and increased risk of damage to the lumbar spine and pelvis, 
exacerbating lower back pain and pelvic instability10. 
Additionally, it may fail in pelvic floor functions, abdominal 
viscera support, trunk rotation, trunk side bending, 
respiration, evacuation, and parturition 11. DRA and pelvic 
floor muscle weakness are connected 12. Research proved 
the existence of a relationship between DRA and fecal 
incontinence, pelvic organ prolapses, stress urinary 
incontinence, and the incidence of diastasis recti abdominis in 
the urogynecological patient population was of 66% of all 
patients with DRA13. Most prevalence studies are based on 
palpation14 or caliper15. Based on the number of finger widths, 
the findings were categorized into: 

 
Normal (<2) 
Mild DRA (2-3) 
Moderate DRA (3-4) 
Severe (>4) 16 
DRA is divided into four groups based on the measurement of the gap between the rectus abdominis muscle's two bellies with a 
digital nylon caliper; however, If the gap is less than 2.5cm at or below the level of the umbilicus, the patient is considered to be 
normal. 
 

Mild <3.5cm 
Moderate<5cm 
Severe>5.0cm17 

 

The most widely used procedures for treating rectus 
distance RD are laparoscopy and open abdominoplasty, but 
the surgical treatment of RD still needs to be determined. 
Many complications are associated with those procedures, 
including hematoma, seroma formation, wound infection, 
necrosis of the skin flaps, and hypertrophic carring18. 

Physiotherapy is the only available treatment that has the 
potential to give relief from symptoms related to RD without 
complications19. Deep core stability-strengthening program20 

profusely affects the metabolic demand of producing a given 
muscle force, increasing muscular endurance and power 21. 

Abdominal exercises are also often suggested to postnatal 
women with DRA, and aerobic exercises are other examples 
of non-surgical interventions used regularly for women with 
DRA2.2. Kinesiotaping (KT) is a relatively new form of elastic 
therapeutic tape that has become increasingly common over 
the last decade. Physiotherapists today view it as a technique 
for supporting, rehabbing, and modifying some physiological 
systems. 23. KT has five different applications for correction, 
including the following: Mechanical, fascial, spatial, 
ligament/tendon, and functional corrections, which offer a 
variety of potential KT relocation effects, subluxated joints, 
delivering sensory stimulation, aligning fascial tissues, and 
varying tape stretching techniques reducing swelling, edema, 
and discomfort in the joints, as well as supporting or 
impairing muscle function24. 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 
strength25. The study aims to find the effect of deep core 

stability exercise and kinesio-taping therapy techniques in 
diastasis recti. This is an experimental design with pre and 
post-comparative study. The study found the effect of deep 
core stability exercise and kinesio-taping therapy techniques 
in postpartum women with diastasis recti. 
 

2. MATERIALS AND METHODS 
 

The study was a quasi-experimental design with pre and 
post-tests. The study was conducted in the physiotherapy 
outpatient department of ACS Medical College and Hospital 
for 4 weeks. The study included 30 subjects. The age range 
of 23 to 40, If diastasis recti abdominis was present at 8 
weeks postpartum, either vaginal delivery or cesarean section 
were options. Less than 8 weeks after giving birth, the 
following ailments were excluded: respiratory illnesses, 
sensory defects, neurological disorders, hypertension, 
diabetes mellitus, heart conditions, abdominal surgeries, 
vaginal hemorrhage, skin conditions, pregnancy, obesity, and 
neoplastic diseases after the selection processes. The study 
subjects were given a written consent form and a detailed 
explanation of the procedure and the purpose of the study to 
all the participants. 30 subjects of two group: Group A 15 
Females and Group B 15. Subject A receives Diaphragmatic 
breathing, Pelvic floor contraction, and Plank exercise 20 
repetitions for each exercise, holding a contraction for 5 
secs, followed by 10 seconds of relaxation 3 times a week 
along with kinesiology taping IX techniques and Subject B 
receives static Abdominal contraction, Posterior pelvic tilt, 
Reverse sit-up exercise, Trunk twist exercise, 20 repetitions 
for each exercise, holding a contraction for 5 sec followed by 
10 sec of relaxation for 3 times a week. Later, all the 
standard outcome measures were measured after the study 
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duration as per-test and post-test values of above and below 
umbilical level using a digital nylon caliper and finger breath 
palpation. 
 

2.1. Ethics statement 
 

The study received approval from the ACS Medical College 
and Hospital's department for conducting and publishing the 
study. Additionally, all participants have provided written 
informed consent for their involvement in the study and the 
subsequent publication.  
 
 
 

2.2. Inclusion criteria 

 

The 30 individuals aged 23 to 40 had either a vaginal delivery 
or a cesarean section and had diastasis recti abdominis at 8 
weeks postpartum. 
 
2.3. Exclusion criteria 

 

Patients with less than 8 weeks postpartum, Respiratory 
conditions, Sensorydefects, Neurological defects, 
Hypertension, Diabetes mellitus, Heart conditions, Pelvic 
surgery, Abdominal surgery, Vaginal bleeding, Skin disease, 
Pregnancy, Obesity, and Neoplastic were excluded. 

3. MEASURING TOOLS 

Table 1: Measuring Tools 

 Variables Tools 

1.  Inter rectic distance Digital nylon caliper 

2.   Recti distance RD Finger breadths 

 
 

4. INTERVENTION PROTOCOL  

 

4.1. Deep Core Stability Exercise26 

 
4.2. Diaphragmatic breathing 

 
Sit or lie in a comfortable place. Place one hand on the chest 
and one hand on the abdomen. Inhale through the nose for 
about 4 seconds, feeling the abdomen expand. Hold your 
breath for 2 seconds. Exhale very slowly and steadily through 
the mouth for about 6 seconds27. 
 

4.3. Pelvic floor contraction  

 

Patient are made to lie with knees slightly apart and adviced 
to squeeze and lift pelvic floor muscles as hard as possible 
and try to hold up for 10 seconds28. 
 

4.4. Plank exercise  

 

Patient lays on the floor with elbows under shoulders, hands 
flat, and core engaged. Keeping the forearm and knees on the 
floor, slowly rise upwards until the body is in a straight line 
from the knees to the head. Hold the position for as long as 
can29. 
 

4.5. IX-kinesiology taping techniques 

 

I-Strips will be applied over recti abdominis bellies as the 
base will be 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 the xiphoid process. X-strips will be applied 
to the lower border of the thoracic cage downwards and 
laterally towards the other side in an across manner above 
and below the umbilicus, towards the symphysis pubis with 
light to moderate tension (25-50%) of available tension30. 
(Figure 1). 

 

 
 

Fig 1: Kinesio tape for core support and pain relief. 

 
5. TRADITIONAL ABDOMINAL EXERCISE31 

 

5.1. Static Abdominal Exercise  

 

The instructions are: Lie on the back. Bend knees to a 
comfortable position. Lock fingers behind the head. Curl 
head, shoulder, upper and lower back off the floor and angle 
left elbow toward right knee. Breathe out as lift. Hold this 

position for 5 seconds. Slowly return to the starting 
position32. 
 

5.2. Posterior Pelvic Tilt  

 

The instructions are: Lie on the floor on stomach and stretch 
arms in front of you. Lift the chest off the floor and try to 
hold that position for 10 to 30 seconds33. 
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5.3. Reverse Sit-up exercise  

 

The instructions are : Lie on the back of a mat with knees 
bent and feet flat on the floor. Cross arms in front of the 
chest. Crunch abdomen muscles to lift the shoulder off the 
mat. Hold for a second, then slowly return to the starting 
position34. 
 

5.4. Trunk Twists Exercise 

 
The instructions are: Sit with legs crossed. Reached left hand 
towards the left foot and placed a right hand at the side for 
support. Slowly twist the torso to the right. Switch hands and 
twist to left35. 
 

6. DATA ANALYSIS 

 

The collected data were tabulated and analyzed using both 
descriptive and inferential statistics. All the parameters were 
assessed using the statistical package for Social Science (SPSS) 
version 24, with a significance level of p-value less than 0.05 
and a 95% confidence interval set for all analyses. The 
Shapiro-Wilk test was used to determine the normality of 
the data. The Sharpio Wilk test showed that the data was 
normally distributed on the dependent values at P>0.05 in 
this study. Hence, a parametric test was adopted. A paired t-
test was adopted to find the statistical difference within the 
groups & and an Independent t-test (Student t-test) was 
adopted to find the statistical difference between the groups. 

Table-1 Comparison of Digital Nylon Caliper (Above Umbilicus) Score Between Group – A and Group - B in 

Pre and Post-Test 

TEST GROUP - A GROUP - B t - TEST df SIGNIFICANCE 

MEAN S.D MEAN S.D 

PRE-TEST 2.46 .255 2.54 .266 -.839 28 .409* 

POST-TEST 1.45 .203 2.33 .252 -10.51 28 .000** 

 
(*- P > 0.05 - Not Significant) & (**- P ≤ 0.05 - Significant). 

 

The above table reveals the Mean, Standard Deviation (S.D), t-test, degree of freedom (df), and p-value between Group A & 
Group B in the pretest and post-test. This table shows no significant difference in pretest values between Group A & Group B at 
P > 0.05. The above table shows a statistically significant difference in post-test values between Group A & Group B at P ² 0.05. 
 

Table- 2Comparison of Digital Nylon Caliper (Below Umbilicus) Score Between Group – A and Group - B in Pre 

and Post Test 

 

TEST 

GROUP - A GROUP - B  

t - TEST 

 

df 

SIGNIFICANCE 

MEAN S.D MEAN S.D 

PRE-TEST 3.04 .247 2.94 .264 .999 28 .326* 

POST-TEST 1.90 .345 2.36 .299 -3.84 28 .001** 

 
(*- P > 0.05 - Not Significant) & (**- P ≤ 0.05 - Significant). 

 

Table – 3 Comparison Of Fingerbreadths (Above Umbilicus) Score Between Group – A And Group - B In Pre And Post Test 

 

TEST 

GROUP - A GROUP - B  

t - TEST 

 

df 

SIGNIFICANCE 

MEAN S.D MEAN S.D 

PRE-TEST 2.56 .284 2.72 .234 -1.68 28 .104* 

POST-TEST 1.45 .258 2.49 .240 -11.40 28 .000** 

 
(*- P > 0.05 - Not Significant) & (**- P ≤ 0.05 - Significant). 

 

The above table reveals the Mean, Standard Deviation (S.D), t-test, degree of freedom (df), and p-value between Group A & 
Group B in the pretest and post-test.This table shows no significant difference in pretest values between Group A & Group B at 
P > 0.05. The above table shows a statistically significant difference in post-test values between Group A & Group B at P ² 0.05. 
 

Table – 4 Comparison of Fingerbreadths (Below Umbilicus) Score Between Group – A and Group - B in Pre and 

Post-Test 

 

TEST 

GROUP - A GROUP - B t - TEST  

 df 

SIGNIFICANCE 

MEAN S.D MEAN S.D 

PRE-TEST 3.06 .266 3.04 .284 -.265 28 .793* 

POST-TEST 1.96 .396 2.45 .282 -3.92 28 .001** 

 
(*- P > 0.05 - Not Significant) & (**- P ≤ 0.05 - Significant). 

 

The above table reveals the Mean, Standard Deviation (S.D), t-test, degree of freedom (df), and p-value between Group A & 
Group B in the pretest and post-test. This table shows no significant difference in pretest values between Group A & Group B at 
P > 0.05The above table shows a statistically significant difference in posttest values between Group A & Group B at P ² 0.05. 
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Table- 5 Comparison Of Digital Nylon Caliper (Above Umbilicus) Score Within Group – A And Group - B 

Between Pre Test and Test 

 

GROUPS 

PRE-TEST POST-TEST t - TEST SIGNIFICANCE 

 MEAN S.D MEAN S.D   

GROUP- A 2.46 .255 1.45 .203 15.50 .000** 

GROUP- B 2.54 .266 2.33 .252 23.48 .000** 
(**- P ≤ 0.05 – Significant). 

 

The above table reveals the Mean, Standard Deviation (S.D), t-value, and p-value between the pre-test and post-test within 
Group – A & Group – B . A statistically significant difference exists between the pretest and posttest values within Group A and 
Group B  at  P ² 0.05. 
 

Table – 6Comparison of Digital Nylon Caliper (Below Umbilicus) Score Within Group – A and Group - B 

Between Pre-Test and Post-Test 

GROUPS PRE-TEST POST-TEST t - TEST SIGNIFICANCE 

MEAN S.D MEAN S.D 

GROUP- A 3.04 .247 1.90 .345 23.38 .000** 

GROUP- B 2.94 .264 2.36 .299 6.76 .000** 

 
(**- P ≤ 0.05 - Significant). 

 

The above table reveals the Mean, Standard Deviation (S.D), t-value, and p-value between the pre-test and post-test within 
Group – A & Group – B.  A statistically significant difference exists between the pretest and posttest values within Group A and 
Group Bat P ² 0.05. 
 

Table – 7 Comparison ofFingerbreadths (Above Umbilicus) Score Within Group – A and Group - B Between 

Pre-Test and Post-Test 

GROUPS PRE-TEST POST-TEST t - TEST SIGNIFICANCE 

MEAN S.D MEAN S.D 

GROUP- A 2.56 .284 1.45 .258 15.84 .000** 

GROUP- B 2.72 .234 2.49 .240 7.32 .000** 

 
(**- P ≤ 0.05 - Significant). 

 

The above table reveals the Mean, Standard Deviation (S.D), t-value, and p-value between the pre-test and post-test within 
Group – A & Group – B. A statistically significant difference exists between the pretest and posttest values within Group A and 
Group B  at  P ² 0.05. 
 

Table – 8 Comparison of Fingerbreadths (Below Umbilicus) Score Within Group – A and Group - B Between 

Pre-Test and Post-Test 

 

GROUPS 

PRE-TEST POST-TEST  

t - TEST 

SIGNIFICANCE 

MEAN S.D MEAN S.D 

GROUP- A 3.06 .266 1.96 3.96 16.81 .000** 

GROUP- B 3.04 .284 2.45 .282 6.23 .000** 

 
(**- P ≤ 0.05 - Significant). 

 

The above table reveals the Mean, Standard Deviation (S.D), t-value, and p-value between the pre-test and post-test within 
Group – A & Group – B. A statistically significant difference exists between the pretest and posttest values within Group A and 
Group B at P ² 0.05. 
 

7. RESULTS 

 

On comparing the Mean Values of Group A & Group B on 
Digital Nylon Calliper (Above Umbilicus & Below Umbilicus) 
score, it shows a significant decrease in the post-test mean 
values in both groups, but (Group A - Deep Core Stability 
Exercise along with Kinesiotaping Therapy) shows 1.45 ± 
0.203 & 1.90 ± .345 which has the lower mean value is more 
effective than (Group B - Traditional Abdominal Exercises) 
2.33 ± .252 & 2.36 ± .299 at P ² 0.05. Hence, the null 
hypothesis is rejected. On comparing the Mean Values of 
Group A & Group B on Finger Breadths (Above Umbilicus 

and below Umbilicus) score, it shows a significant decrease in 
the post-test mean values in both groups, but (Group A - 
Deep Core Stability Exercise along with Kinesiotaping 
Therapy) shows 1.45 ± .258 & 1.96 ± .396 which has the 
lower mean value is more effective than (Group B - 
Traditional Abdominal Exercises) 2.49 ± .240 & 2.45 ± .282 
at P ² 0.05. Hence, the null hypothesis is rejected. On 
comparing the Pretest and Posttest within Group A & Group 
B on Digital Nylon Caliper (Above Umbilicus and below 
Umbilicus) score and finger Breadths (Above Umbilicus and 
below Umbilicus) score shows a significant difference in the 
mean values at P ² 0.05. 
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8. DISCUSSION 

 

The results of this study testified that KT is an effective 
method in reducing abdominal circumferences in postpartum 
women with or without DRAM37. Our study shows that 
kinesio taping with exercise shows a greater effect on 
diastasis recti than only exercises in post-partum women38 
The study revealed a significant improvement in the inter 
recti distance above, below, and at the umbilicus in both the 
groups as well as a significant change in muscle strength and 
low back pain was found in both groups. However, applying 
NMES and core stabilization exercises was more effective on 
all the outcome measures. Still, it can be concluded that both 
techniques can be combined 39. The deep core stability 
exercise program effectively treats diastasis recti and 
improves postpartum women's quality of life40. The 
traditional and experimental groups showed a significant 
reduction in DRA measurement from pre- to post-test, with 
the traditional program exhibiting a slightly greater decline 
from pre- to post-DRA measurement than the experimental 
group. These findings suggest that a traditional or 
experimental strengthening program could reduce DRA 
measurement in postpartum women. However, this study 
was limited by a small sample size and would benefit from 
future research focused on specific exercise prescription 
progression41.  The results of the present study indicated the 
effect of both the Kegel exercise program and core stability 
on reducing DRAM. It seems that the use of these two 
exercise programs in this community can lead to desirable 
results and shows the importance of using them in the 
postpartum period.42. Isometric-isotonic exercises of core 
stability can improve lumbopelvic control by reducing the 
width of Linea Alba and thus reduce lumbopelvic pain and 
disability in people with diastasis recti. According to the 
results, the exercises presented in this study can be used to 
treat diastasis recti43. Kinesio Taping (KT), when combined 
with abdominal strengthening exercises, boosted the 
recovery of Recti diastasis and improved back function in 
postnatal females. This study shows that abdominal exercises 
effectively reduce diastasis recti in early postpartum women 
and inter recti distance and support the prescription of an 
abdominal exercise programme for postnatal women and 
useful in reducing complications of it45. Based on the available 
evidence and quality of this evidence, after the exercise 
regimen and bracing, the Diastasis recti muscle separation by 
finger palpation was found to be reduced. Hence, it can be 
interpreted that non-surgical interventions (Physical Therapy) 
can prevent or reduce DRAM in the postpartum46. There is 
an effect of plank exercise on changes in the distance of the 
DRA below the umbilicus, and there is a relationship 
between plank exercise and a reduction in the width of the 
DRA below the umbilicus in postpartum women47. Core 
stability exercise affects reducing diastasis recti abdominis in 
mothers after normal delivery48. The study concluded that 
structured abdominal exercises with an abdominal corset are 
more effective in reducing diastasis recti in postpartum 
women49. Abdominal KT in the form of IX-technique is the 

most effective technique in reducing abdominal 
circumferences and treating postpartum rectus diastasis50. 
Kinesio Taping (KT) helps recover abdominal muscle after 
cesarean delivery51. Applying KT tapes using the corrective 
technique can reduce RAD in women up to 12 months after 
delivery52. 
 

9. LIMITATION 

 

The results of the current study indicate that the Deep core 
stability exercise and kinesio taping therapy technique group 
showed a greater difference than the Traditional abdominal 
exercise group, and there was no adverse effect.  The 
current study may have some limitations. Because there are 
not enough patients and no control group in this study. The 
current study did not involve a   long-term follow-up.   Due 
to time constraints, only a 4-week program was given. 
 

10. FUTURE RECOMMENDATIONS 

 

A future study must be conducted with long-term follow-up 
and a large sample size. Future research on diastasis recti can 
include various alternative workout regimens, and their 
efficacy can be evaluated. 
 

11. CONCLUSION 

 

This study concluded that deep core stability exercise and 
kinesio taping therapy techniques effectively reduce diastasis 
recti in postpartum women. It helps to increase abdominal 
muscle strength and restore postpartum abdominal efficiency. 
These exercises could be effective in narrowing the inter-
recti distance. The result shows that deep core stability 
exercise and kinesio taping therapy techniques significantly 
reduce diastasis recti. 
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