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 Diastasis Recti Abdominis (DRA) is a common postpartum condition with 

predominance women who have undergone multiple pregnancies and 

births. It is characterized by an abnormal gap between adjacent recti 

abdominis muscles and weakness of the abdominal segment with 

impairment of effective trunk function, among other complications. 

Structured physical exercises have great potentials of resolving DRA with 

improved muscular strength outcomes. This study evaluated the effects of 

structured abdominal exercise on the closure of Inter Recti Distance (IRD) 

among multiparous women. Thirty (30) multiparous women presenting 

with varying degrees of DRA participated in this quasi-experimental study 

and were randomly assigned into two groups (experimental – 23 and control 

– 7). Participants in the experimental group performed isometric abdominal 

exercises over a four-week period while those in the control group practiced 

only low-impact jogging exercises. Using the analysis of variance 

(ANOVA), the exercise group recorded significantly decreased mean IRD 

at p< 0.05, and also were able to carry out more sustained crunch exercises, 

when compared to the control group. Within the exercise group, there was 

also comparative significant increase in mean abdominal muscle strength. 

The outcome of the study shows that exercises may enhance abdominal 

muscle strength and potentiate closure of IRD, as well as improve 

functional activities of daily living in postpartum women. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Closely associated with postpartum abdominal muscle weakness is a condition known as diastasis recti 

abdominis (DRA), which is defined as an increase in the inter-recti distance, or width of the linea alba. This 

condition is variously defined by different authors as separation of the recti bellies at the linea alba when the 
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inter-recti distance is greater than 1.5 cm; greater than 2 cm; greater than 2.5 cm; greater than 2 finger widths 

during a partial sit-up [1- 5]. Inter-recti distance in some cases is believed to resolve spontaneously, but the 

extent to which this resolution occurs is uncertain [6]. The prevalence of DRA is essentially pronounced in 

multiparous women. This is exemplified in a previous work which recorded 35% immediate occurrence on 

postpartum women [3]. A similar work also recorded the existence of IRD in as much as 66% of third trimester 

women in a cross-sectional study [7]. The locations of IRD are mainly above and below the umbilicus. [8] 

noted that the prevalence of DRA and mean DRA were greater above the umbilicus both among multiparae 

and primiparae. Below the umbilicus, the mean DRA was greater among multiparae. Boissonnault and 

Blaschak [7] also recorded the greatest incidence of DRA around the umbilicus. 

 

Several clinical options [9] are available for the management of DRA with conservative means being the most 

common, as compared to surgery which is indicated in more severe conditions. Conservatively, some women 

utilize abdominal binders or postpartum girdle belts to resolve DRA in the postpartum periods although 

research works are still ongoing to establish the efficacy of these strategies as stand-alone therapies. As a 

routine for the physiotherapeutic intervention in DRA, exercise option has been used in most cases as adjunct 

to other strategies like neuromuscular electrical stimulation. In some developing countries, dearth of fund and 

logistic issues may limit the availability of some adjunct facilities necessary for effective management of 

DRA. More emphasis needs to be laid on the prescription and utilization of exercises as an available and 

accessible means of managing DRA. In addition to the available studies [10- 12] on the efficacy of exercises 

in DRA resolution, there is need for more studies to explore the effectiveness of different exercise categories 

and parameters in different populations of multiparous women. It is worthy to also note that there has been a 

controversy on the efficacy of different exercise types on resolution of DRA. Despite the fact that some 

studies [7], [13], [14] have proven the efficacy of crunches exercise in the management of DRA, other 

researchers [9] and some clinicians advise against its practice in the presence of DRA, considering that it 

results in evident abdominal bulge which is contraindicated in DRA scenarios. This study was therefore 

designed to evaluate the efficacy of abdominal exercises on the resolution of DRA among multiparous 

women. The exercises administered in this study were considered as single remedial option, only adjunct to 

self-resolution of the condition. This exercise mediated remedy if achieved would enhance the strength of 

abdominal muscles and improve quality of life of women with the ailment. 

 

2. Techniques 

 

2.1 Ethical consideration 

The study was approved by the Ethics and Institution Review Committee of Federal Teaching Hospital 

Abakaliki, with number FETHA/HEC/218/VOL3. Prior to commencement, subjects were given all relevant 

research information like related risks and benefits, both orally and in written form, allowing them to make 

informed decision about participation. Only women who signed informed consent forms were included in the 

study. 

 

2.2 Study design 

This was a quasi-experimental study on the effects of abdominal exercise on the Inter Recti Distance (IRD) 

of multiparous women with DRA. The women who participated in the research had healthy pregnancies and 

spontaneous vaginal deliveries of two or more children. Each participant was at least six weeks post-delivery 

of her last baby. Only women who were able to perform independent abdominal crunch exercise were eligible 

for inclusion in the study. 

 

2.3 Data collection procedure 
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Thirty multiparous postpartum women within the age range of 29 – 44 years who participated in the study 

were randomly assigned into two groups [group A - isometric group (n = 23); group B -control group (n = 

7)]. The 23 women in the experimental (isometric) group A also served as their own control while 8 of them 

compared with the control group. For all the participants, a sonographer with over five years clinical 

experience measured their baseline IRD using 7.5-MHz Linear diagnostic ultrasound transducer (model: 

NeuSonic Pi by NewTech Medical). This instrument has been validated. The inter-rater validation by several 

authorities, [4], [6], [15- 17] presents the instrument as a reliable source of measuring IRD with minimal 

error. The inter-rater reliability compared to caliper method is recorded as 0.79 - 0.71 [18]. For the ultrasound 

assessment, each participant was asked to lie supine in a crook-lying position (knees bent, feet flat on the 

couch) with her arms on her side. 

 

The measurement sites on the abdomen were marked with a water-soluble pen at the superior and inferior 

borders of the umbilicus, 2.5 cm above the superior border of the umbilicus, and 2.5 cm below the inferior 

border of the umbilicus. These landmarks on the abdominal wall were regarded as typical locations for 

prevalent occurrence of DRA [7], [8]. Next, the woman was asked to perform a modified curl-up. The 

examiner demonstrated one curl-up for the subject to show how high the curl-up should be (scapula about 10 

degrees off the couch, back supported with pillows). Ultrasound imaging transducer was then placed 

perpendicular to the linea alba on the marked points (2.5cm above and 2.5cm below the umbilicus) as 

proposed by [18] and measurement values recorded. The transducer frequency of 7.5 MHz was chosen as it 

is considered appropriate in superficial and linear measurement of IRD both in females and males [17]. 

 

2.4 Exercise prescription 

Group A subjects were then placed on a four-week regime of isometric abdominal muscle contraction. These 

therapeutic exercise regimes were similar with those adopted by earlier researchers [19- 21]. The participants 

were made to undertake the static muscle exercises as follows: Supine lying- trunk raised to about 45 degrees 

from the couch and  held to a slow count of 10, repeated  to 10 times, with 30 seconds rest between each set; 

Progress to 20 counts in the same position and resting interval; Crook lying- both arms reaching for the knees 

and held for 15 slow counts, repeat 20 times, with in-between resting period of 45 seconds; Progress to 30 

counts in the same position and resting interval. These exercise regimes were done twice daily – morning and 

evening, for a period of four consecutive weeks. 

 

Participants in group B did not perform any abdominal exercises but were placed on routine 30 minutes gentle 

very low-impact jogging exercises for the same period of four weeks, with weekly IRD measurements. The 

avoidance of abdominal exercise in group B subjects was necessary so as to check for any possible 

spontaneous IRD resolution. 

 

As follow up, weekly measurements of participants’ IRD were carried out for the entire duration of the study 

and all measurements were in centimeters. 

 

2.5 Data Analysis 

Data were summarized with descriptive while a 2-way mixed ANOVA was utilized to draw comparison of 

the mean value differences both within and between groups. All analyses and imputation procedures were 

done using SPSS software version 15. Statistical significance was set at p < 0.05 at 95% confidence interval.  

 

2.6 Effects 

2.6.1 Demographic Characteristics of Subjects in the Study 

A total of 30 women of 4 to 6 weeks postpartum participated in this study. They were all multigravida who 
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had two to five pregnancies. Their ages ranged between 27 – 44 years, with a mean of 39.33 ± 2.71 years. 

 

A 2–way mixed ANOVA of the upper IRD closure performance in both experimental and control groups 

showed remarkable marginal difference in the mean values between the groups across time series (Table 1). 

However, this difference is not statistically significant set at p < 0.05 and f > 2.61. The within subject 

comparison revealed a significant difference in closure of IRD with time (f = 32.35 p = 0.00). The interaction 

effect between time and condition was also statistically significant (f = 20.422, p = 0.00), as shown in Table 

2. This is an indication that upper inter-recti distance (IRD) closure is directly related to time. When 

compared, the upper IRD closure (f > 4.67, p < 0.05) in both groups presented no significant difference (f < 

4.67, p > 0.05) as indicated in Table 3. However, the marginal closure difference between the experimental 

and control groups were consistent down the time series. 

 

Test of within subject effect for the lower IRD closure (Table 2) at p < 0.05, f > 2.61 indicated statistical 

significance with time (f = 26.263, p = 0.000), showing that complete resolution of lower IRD could be 

achieved over a longer duration. The interaction effect between time and lower IRD closure was also 

statistically significant (f = 17.466, p = 0.000). Comparatively, lower IRD closure between subjects was found 

to be statistically significant (f > 4.65, p < 0.05), indicating relativity in closure among subjects in both groups, 

as shown in Table 3. 

 

All through the four weeks, marginal differences in the mean values of lower IRD occurred in favor of the 

experimental group. However this difference is not statistically significant (Table 4). Essentially, the marginal 

difference within time is consistent for both groups. 

 

In consideration of the characteristic resolution of rectus abdominis separation in different weeks, certain 

factors were observed. There was notable resolution of recti diastasis 2.5cm above and below the umbilicus 

as the isometric exercises progressed through the four weeks duration. It was found out that there were 

progressively significant reductions of inter-recti distance above and below the umbilicus from baseline to 

fourth week (p< 0.05). Characteristically, the resolution pattern indicates progressive approximation all 

through the four weeks in both the upper and lower aspects of the umbilicus. These closures are statistically 

significant in relation to the baseline in the two locations of the linea alba, 2cm above the umbilicus (P=0.006) 

and 2cm below the umbilicus (P = 0.008), as shown in table 5. 

 

Though progressive in nature, this relativity in the resolution indicates that isometric abdominal exercises 

may have played strengthening role in the experimental group. When this toning effect was compared at the 

upper and lower aspects of the umbilicus, no significant difference was established between their extents of 

closure, though there was marginally higher improvement above than below the umbilicus. This finding 

means that exercise induced inter-recti distance resolution quality does not necessarily depend on location of 

occurrence of this separation. 

 

2.7 Dialogue 

It is pertinent to note that isometric exercise played a leading role in approximation of the inter-recti distance 

both at the upper and lower abdomen. This may be attributed to the fact that the exercise type is believed to 

function predominantly in muscle toning, which brings about approximation of muscle fibers. This core 

stabilization action is most likely responsible for the narrowing of the gap between the two recti muscles at 

the linearalba, above (1.38cm) and below (1.52cm) the umbilicus. Results from this study have shown a 

marginal difference in the reduction of inter-recti space between the upper and lower margins of the 

umbilicus. This result seems to be in agreement with that of [6] who recorded 1.80 ± 0.72 cm and 1.16 ± 0.58 
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cm respectively for upper and lower margins of the umbilical ring. However, it is not clear why this difference 

exists, and this provides justification for further research. 

 

Significant mean differences in reduction of inter-recti distance also exist among experimental participants 

in the study. This could be as a result of individual intrinsic differences in muscle response to exercises. It 

could also represent level of accuracy in the exercise performance among subjects. Resolution of inter-recti 

distance was also progressive with time. This means that given a long time this effect could be greater, and 

may subsequently lead to complete closure. 

 

Comparatively, the mean difference in inter-recti distance closure between the experimental and control 

groups was only marginal in favor of the experimental group. However this difference was not statistically 

significant. It is possible that spontaneous recovery effect may have played a major role in the control group. 

The combination of this effect, with the effects of isometric exercise could have given the experimental group 

the lead. The difference within the control group could be considered to represent the spontaneous resolution 

as described by [6] in a cohort study of 40 postpartum women. It is not clear however what is responsible for 

marginal mean difference observed between the upper and lower inter-recti distances across the periods. 

 

The results obtained in this study (Table 4) further revealed that there was no mean significant difference in 

the baseline IRD in the lower abdomen between experimental and control groups (5.400 ± 1.781cm and 4.771 

± 2.098 cm respectively). However the experimental group achieved progressive IRD resolution marginally 

greater than the control group down the time series. At the fourth week the mean IRD resolution relationship 

were 3.887 ± 2.061cm and 4.628 ± 2.067cm respectively for experimental and control groups. This increased 

inter-recti distance closure in the experimental group over the control group was found to be statistically 

significant. This implies that inter-recti gap reduced more readily in the experimental group than in the control 

group. The overall closure mean values showed 1.513 ± 1.90cm for experimental group and 0.14 ± 2.08cm 

for control group. This result seems to have similar closure pattern with those obtained by [22] who recorded 

1.07 ± 3.1cm and 1.34 ± 3.1cm respectively when they compared inter-recti distance resolution between 

postpartum women who had isometric contraction and others at rest. The upper inter-recti gap resolution 

pattern between the experimental and control groups followed an incremental order in favor of the former 

which was not essentially different from the lower abdominal values. 

 

Characteristically, the inter-recti distance resolution pattern as obtained in this work indicates progressive 

approximation all through the four weeks in both the upper and lower aspects of the umbilicus. These closures 

are statistically significant in relation to the baseline in the two locations of the linea alba, 2cm above the 

umbilicus (P=0.006) and 2cm below the umbilicus (P = 0.008). 

 

Though progressive in nature, this relativity in the recti diastasis resolution indicates that isometric abdominal 

exercises actually played muscle strengthening role in the experimental group. When this toning effect was 

compared at the upper and lower aspects of the umbilicus, only marginal difference in favor of the former 

was established between their extents of closure. This finding means that exercise induced inter-recti gap 

resolution quality does not necessarily depend on location of occurrence of this separation. 

 

Comparison of recti diastasis resolution among participants in the four weeks of isometric exercises shows 

statistical significance (P < 0.05) between the baseline and fourth week both 2.5cm above and below the 

umbilical margin. However this was not the case with the first to third weeks. 

 

This finding shows that given a longer period of isometric exercises, patients of recti diastasis could achieve 
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full resolution. However, this chance of full recovery would be predicated on consolidated and accurate 

exercise performance. The outcome can be compared with high IRD recovery achieved by [6] in their 

longitudinal cohort study of forty postpartum women after 7 weeks of isometric exercises.  

 

3. Conclusion 

Isometric exercise can improve the recovery of diastasis recti abdominis with potentials of improved 

abdominal muscle strength, especially when sustained for a long period of time. Approximation of inter-recti 

distance under the influence of exercise protocol should be expected to commence at about the second week 

of the program. Closure rate of inter-recti distance between the upper and lower margins of the umbilical ring 

follow similar pattern, but slightly higher in the upper margin. Clinicians should integrate isometric exercises 

in the intervention plan for the management of diastasis recti abdominis, so as to facilitate timely reduction 

in size and eventual resolution of IRD in postpartum women. 

 

Treatment plan for diastasis recti abdominis should be assigned sufficient time in order to achieve maximum 

benefit of programmed exercises. Further studies utilizing additional outcome measures such as 

electromyography results of the abdominal muscles action would give additional and more accurate 

information. 

 

4. Limitations 

This study was not concluded without some notable limitations. These limiting factors though effectively 

managed posed remarkable challenges to the overall outcome of this work. The location of the study was 

quite a distance from the researchers’ base, with the implication of paucity of follow-up of subjects. 

Reluctance on the part of participants in carrying out exercise instructions without supervision and 

presentation of self for routine sonographic checks posed serious challenge to the accuracy of data. In all, this 

study cannot be said to be exhaustive and so efforts should be made towards engaging more number of 

subjects, exploring other useful intervention options, as well as using current measurement instruments. 
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