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ABSTRACT 
Objective: The purpose of this study was to 
examine the clinical assumption that the 
presence of diastasis recti abdominis (DRA) 
causes lumbo-pelvic pain (LPP) or 
dysfunction. Study Design: This study was a 
prospective exploratory analysis of DRA and 
LPP or dysfunction. Background: Only one 
other study was identified that examined the 
association between pain and dysfunction and 
DRA. The authors found that more than 60% 
of those with DRA had some type of pelvic 
pain. Methods and Measures: Subjects (n=39; 
PG) included women seeking medical care for 
lumbar or pelvic area diagnoses (>18 years 
old) who had delivered at least one child. A 
control group (n=53; CON) of women were 
included, as well as a third group (n=S; LAP) 
with a history of a laparoscopy. Subjects 
completed the Pelvic Floor Distress Inventory, 
Pelvic Floor Impact Questionnaire, and the 
Modified Oswestry Low Back Pain Disability 
Questionnaire, as well as 2 Visual Analog 
Scales (VAS) for pain. A dial caliper was used 
to measure the distance between the rectus 
bellies. Differences between groups were 
analyzed using ANOVAs. Pearson product 
moment correlations were used to examine 
relationships. Results: The incidence for the 
DRA was 74.4% for the PG, 50.9% in the 
CON, and 100% in the LAP groups. There was 
a significant difference between groups for all 
pain and dysfunction scales. There was also a 
significant difference between those with and 
without DRA for the VAS scores for abdomi-
nal and pelvic area pain. Otherwise, there was 
not a significant difference between those with 
and without DRA for any other LPP or 
function scales. Conclusions: Women with a 
DRA tend to have a higher degree of abdomi-
nal or pelvic region pain. 
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INTRODUCTION 
Literature Review 

Diastasis recti abdominis (DRA) is the 
excessive widening or separation between 

the two bellies of the rectus abdominis 
muscle.1 The separation can occur anywhere 
along the linea alba and at times has been 
found to span the entire length from the 
xiphosternal angle to the pubic bone. The linea 
alba is the central seam that connects the fascia 
covering the rectus abdominis muscles.1,2 It is 
an important structure as it is the central 
insertion point of the rectus abdominis as well 
as the other 3 important abdominal muscles on 
each side: (1) internal obliques, (2) external 
obliques, and (3) transversus abdominis.1'2 
These 4 muscles from each side join at the 
linea alba by way of their thin, broad tendons 
called aponeuroses.1 This connection becomes 
vulnerable during pregnancy due to the 
expanding uterus and subsequent stretching of 
the abdominal muscles, coupled with the 
hormonal changes that include increases in 
progesterone, estrogen, and relaxin.1,2 A DRA 
often goes unnoticed by patients, as well as 
health care professionals, and therefore is not 
addressed. 

Boissonnault and Blaschak3 wrote one of 
the foundational descriptive studies on the 
topic of DRA. Their cross-sectional study 
examined the relationship between stage of 
pregnancy and incidence of DRA, the most 
common location of DRA, and the likelihood 
that it resolved after delivery. The incidence of 
DRA was recorded in 71 primiparbus women 
in the childbearing year who were placed in 1 
of 5 different stages including each trimester 
and an early and late postpartum group. The 
sixth group was comprised of women who had 
never been pregnant. This group confirmed the 
assumption that DRA is not common in this 
population as there was no incidence of DRA 
in this nulliparous group. The criteria for 
determination of DRA that were outlined by 
Noble2 were employed in this study. This 
method defined a DRA as a separation of 
greater than 2 finger widths between the two 
rectus abdominis bellies at, above, or below the 
umbilicus. Results showed that the DRA first 
appeared in the second trimester; was the most 
severely separated in the third trimester; and 
partially resolved, but was still 
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present, in both postpartum groups.3 This 
study also showed a decrease in the presence 
of DRA from 66% in the third trimester group 
to 53% in the immediate postpartum group. 
Diastasis rectus abdominis was present in 36% 
of the later postpartum group which included 
women who were 5 weeks to 3 months 
postpartum.3 The results of this study also 
supports the theory that prepregnancy 
abdominal fitness influences the incidence of 
DRA. 

Candido et al4also examined the preva-
lence of DRA in 208 women within 48 hours 
of delivery and found the overall prevalence 
of DRA to be 34.9%.4This overall prevalence 
of DRA was significantly less than the 53% 
reported by Boissonnault and Blaschak in 
1988.3 It had been previously established that 
DRA is more prevalent in multiparous 
women.5 Lo et al5 reported that 67.3% of 
those in their study with DRA were 
multiparous, while 32.7% were nulliparous. 
This study confirmed those findings, but also 
found a strong correlation between those 
multiparous women with a DRA and the 
provision of childcare throughout the week (p 
< 0.001).4

There has been significant variation in 
findings regarding the most common location 
of DRA (above, at, or below the umbilicus). 
Boissonnault and Blaschak3 found only 11% 
of the DRA below the umbilicus and that it 
was never present below without also being 
present either at or above the umbilicus. Fifty-
two percent of the DRA were found at the 
umbilicus and 36% above the umbilicus.3 
These findings oppose Ponka6 who reported 
an increased incidence in DRA below the 
umbilicus in a group of multiparous women. 
However, their findings support Nobles2 
report which found a higher incidence at the 
umbilicus. Chiarello et al7 also reported that 
their non-exercising group was found to have 
the greatest amount of DRA present below the 
umbilicus. The anatomy of the anterior rectus 
sheath below the umbilicus contains all 4 
layers of the abdominal wall.1 The added 
strength in these layers could be the reason for 
the decreased incidence below the umbilicus. 
Additionally, the rectus abdominis separation 
is smaller on average below the umbilicus, 
suggesting that perhaps the criteria for DRA 
below the umbilicus should be different due to 
this anatomical difference. Some sources state 
that there is no real separation between the 
two rectus abdominis heads below the 
umbilicus.' 

Following up on the findings of Bois-
sonnault and Blaschak3 regarding resolution 

of DRA, Hsia et al8 investigated the natural 
resolution of the inter-recti distance (IRD) in 2 
women after delivery. They measured the IRD 
(termed in the previous studies DRA) of their 
2 subjects using a nylon dial caliper at 3 
different time periods: 36 weeks gestation, 
one subject at 24 hours postdelivery, and the 
next subject at 48 hours after delivery, and 
lastly at 12 weeks postpartum. At 12 weeks 
postpartum, the subjects' IRD had not yet 
resolved to the distance recorded at 36 weeks 
gestation.8

Several authors have examined the effects 
of treatment of DRA and its associated 
problems following pregnancy. Thornton et 
al9 presented a case report in which a 
multiparous woman presented with a 
significant DRA (23 cm, when >2cm= a 
DRA) in the second trimester. The subject 
had back and abdominal pain starting at 
22 weeks gestation which was relieved 
during a ski trip when the woman wore fitted 
ski pants with overalls. The pain returned 
after the trip and therefore a similar support 
system which lifted the uterus cephalad and 
supported the abdominal muscles was 
designed. The remainder of the woman's 
pregnancy was significantly less painful 
despite the DRA which measured 
23 cm at the umbilicus and ran from the 
xiphoid process to 5cm superior to the pubic 
symphysis. The woman also used the binder 
in the second stage of labor, which appeared 
to improve pushing efficiency. The authors 
reported that "Tubig-rip" (Molnlycke, 
Norcross, GA) was used as a binder for 3 
weeks after delivery and that the woman was 
put on an exercise program which was 
gradually progressed. The DRA was reduced 
to 1.5cm by 6 months after delivery.9 

In one of the few studies on treatment 
during pregnancy, Chiarello et al7 studied the 
effects of a prenatal exercise program on 
DRA. They compared the presence and size of 
DRA in 2 groups of pregnant women. 
Diastasis rectus abdominis was defined as a > 
2cm separation at any point between the 
rectus abdominis muscles above the arcuate 
line.1,2,7 However, Chiarello et al7 used a 
different criteria for below the arcuate line: 
any separation > 1 cm. The two groups 
consisted of 10 nonexercising pregnant 
women and 8 pregnant women who had 
participated in a prenatal core strengthening 
program that emphasized pelvic tilts and 
transversus abdominis activation.7 Inclusion 
criteria consisted of pregnant women between 
20 and 40 years of age who were between 16 
and 35 weeks 

of a singleton pregnancy. Results revealed 
that a significant DRA was present in 90% of 
the nonexercising group and in only 12.5% of 
the exercising group/The authors concluded 
that the incidence and degree of DRA is 
significantly less in exercising as compared to 
nonexercising pregnant women.7 It is worth 
noting the small subject groups in this study, 
as small groups are less likely to accurately 
reflect the entire population of pregnant 
women and therefore there is a decreased 
ability to generalize die findings to the entire 
population. 

A retrospective case control study on 55 
postpartum women was conducted by Lo et 
al5 using patient charts and physical therapy 
treatment records. Subjects underwent an 
initial assessment regarding the presence, 
degree, and location of DRA and were started 
on an exercise program for DRA. Criteria for 
DRA was a palpable separation of >2.5cm or 
a visible midline bulge with exertion. Their 
results indicated that women with DRA are 
more likely to have larger babies and to have 
gained more weight during pregnancy.5 
Diastasis rectus abdominis is also more 
commonly seen in mothers of multiples and 
those that delivered via Cesarean section. The 
incidence of DRA increases as the mother's 
age and parity increases.5 Lo et al5 also 
reported that higher activity levels both before 
and during pregnancy yielded a shorter time 
to DRA resolution, again supporting the 
positive effects of activity before and during 
pregnancy. Symptoms, or level of dysfunc-
tion, were not commented on, but rather 
recovery was implied by resolution of the 
separation to <2.5 cm.5

A 1996 case study examined the effects of 
a postpartum rehabilitation program for DRA 
which focused on the transversus abdominis 
(TrA).10 Up to die point of their case study, 
the literature had primarily focused on 
rehabilitating the rectus abdominis since it 
was assumed to be the primary muscle 
involved.1,2 The study involved a woman who 
delivered a full-term stillborn baby followed 
by one healthy baby just 12 months later. Both 
deliveries were vaginal.10 The DRA detected 
during the second pregnancy initially reduced 
from a 5 inch (125 mm) separation to full 
closure at 8 months postpartum. Interestingly, 
die DRA returned to 2.5 inches (60 mm) at 2 
years postpartum, and was also accompanied 
by generalized low back pain.10 The woman 
was put on a 16-week exercise trial 
emphasizing re-education of the TrA muscle 
after which the DRA reduced to 7 mm. 
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She reported resolution of back pain at the 
follow-up visit. It is assumed but not proven in 
this case report that possible causes for a 
recurrent DRA were the lack of continued 
abdominal exercise, and repeat bulging of any 
potential abdominal separation caused by 
repeated lifting. The case study is a good 
example of the value in using the TrA rather 
than the single focus on the rectus abdominis 
in the rehabilitation of DRA.10

The most recent study found on this topic 
is by Spitznagle et alu who examined the 
prevalence of DRA in an urogynecological 
patient population and its association with 
pelvic floor dysfunction, particularly support-
related pelvic floor dysfunction diagnoses. 
Data were collected via retrospective chart 
reviews of patients presenting with myofascial 
pelvic pain (MPP), urinary incontinence (UI), 
fecal incontinence (FI), and/or pelvic organ 
prolapse (POP), collectively referred to as 
support-related pelvic floor diagnoses (SPFD 
diagnoses).1' The finger width palpation 
method was used to check for DRA. Their 
results revealed an overall DRA prevalence of 
52% within the 547 charts reviewed. Sixty-six 
percent of the patients with a DRA had one or 
more pelvic floor dysfunctions present.11 Their 
results supported previous studies reporting a 
positive correlation between the presence of 
DRA and age, parity, and gravity.3'5,7 The 
present study, however, found a correlation 
between DRA and pelvic floor muscle 
weakness. They found a relationship between 
DRA and stress urinary incontinence, fecal 
incontinence, and pelvic organ prolapse.11 A 
major significance of this study is that the 
women being examined were, in the majority 
of cases, well beyond the child-bearing years. 
The mean age of the subjects was 52.5 years 
and 58% of the subjects were menopausal.'1 
Previous studies on DRA primarily focused on 
premenopausal women likely due to the 
association between DRA and pregnancy. The 
fact that more than half of this patient 
population was found to have DRA, and that 
those with DRA have a higher chance of 
pelvic floor dysfunction, points to the need to 
further examine women at this stage of life. 
Also supported is the idea that DRA should be 
caught as early as possible to prevent future 
dysfunction. 

In summary, diastasis recti abdominis is 
commonly found in the pregnant and post-
partum client and does not always naturally 
correct itself after delivery and may even 
become worse as a woman ages. There were 2 
case studies found in the literature 

that implied an association between DRA and 
back pain.5,10 However, no descriptive or 
experimental studies that substantiate the 
possible association between DRA and 
symptoms of low back pain were identified. 
Additionally, only one study attempted to 
investigate the symptoms related to DRA.11 It 
appears that an assumption exists that the 
presence of DRA can cause pain or 
dysfunction, since there is an emphasis in the 
literature regarding treatment. However, the 
literature thus far has primarily focused on its 
incidence, treatment, and measurement. 

Purpose 
The purpose of this study was to examine 

the clinical assumption that a DRA, when left 
untreated, may leave the woman predisposed 
to a variety of different dysfunctions including 
lumbo-pelvic pain, as well as bowel or bladder 
issues. It was hypothesized that there would be 
a greater incidence of DRA among patients 
seeking physical therapy intervention for any 
of the specified lumbo-pelvic pain or 
dysfunction diagnoses as compared to a 
control group. A second hypothesis was that 
there would be a significant difference in some 
or all of the dependent measures for lumbo-
pelvic pain and dysfunction between those 
with a DRA and those without. We also 
hypothesized that all the dependent measures 
for lumbo-pelvic pain and dysfunction would 
be higher for those in the patient group than in 
the control group. Our fourth hypothesis was 
that those patients with a DRA of greater than 
2.5 cm at any of the three measurement spots 
would have a higher degree of pain or 
dysfunction than those with a minor separation 
(between 2.0 and 2.5cm). 

Research Design 
The study was a prospective exploratory 

analysis of the relationship between the 
presence of DRA and lumbo-pelvic pain or 
dysfunction as measured by 4 established 
scales. 

METHODS AND MEASURES 
Patients from 5 Chicago area clinics were 

considered as part of a sample of conve-
nience. There was a patient group (PG) as 
well as a group that included patients with 
history of a laparoscopy (LAP). We also 
examined a control group (CON) of women 
that were not seeking medical care. Control 
data were collected at a multitude of venues 
including professional meetings, courses, 
family gatherings, and community events. 

Subjects 
Inclusion criteria for all subjects were: 

women, ages 18 years or older, who had 
delivered at least one baby vaginally or via 
cesarean section 3 months or more prior to 
participating in the study. The criteria for the 
patient group (PG) also included any of the 
following primary complaints when seeking 
medical or physical therapy treatment: pelvic 
pain, abdominal pain, back pain, SI joint 
dysfunction, pubic symphysis dysfunction, 
coccydynia, muscle weakness, myofascial pain 
syndrome, urinary or fecal incontinence 
(stress, urge, or mixed), pelvic organ prolapse, 
or frequency/urgency of bladder or bowel. The 
sole diagnosis of diastasis recti abdominis or 
abdominal or pelvic floor weakness was also 
included. All individuals were entered into the 
study, once they had given voluntary informed 
consent, as approved by the Andrews 
University IRB. Initial measurements were 
taken within the first 2 to 3 treatment sessions. 
It should be noted that control subjects who 
complained of any of the aforementioned 
symptoms were still placed in the control 
category unless they reported that they were 
actively seeking treatment for the complaints. 
The exclusion criteria included individuals 
who had a history of abdominal or lumbar 
back surgery except-cesarean section, as well 
as any type of connective tissue disorder. If 
subjects (LAP group) had undergone a 
laparoscopy, this was noted in their chart and 
analyzed as a separate group. Additionally, 
anyone who was pregnant at the time of 
measurement was excluded from the study. 

Scales 
The Pelvic Floor Distress Inventory 

(PFDI),12 as well as the Pelvic Floor Impact 
Questionnaire (PFIQ)'2 was completed by all 
participants. Barber et al12 assessed the 
validity and reliability for both scales. They 
found both to have good internal reliability 
(PFDI r = .88; PFIQr = .98) and good test-
retest reliability (ICC = .87 and .86 for the 
PFDI and PFIQ, respectively). Furthermore, 
the primary subsections for both scales had 
significant correlations to the respective 
medical dysfunction.12 The Modified 
Oswestry Low Back Pain Disability 
Questionnaire,13 which has been validated for 
low back pain, was issued at the same time as 
well as 2 Visual Analog Scales (VAS)."'15 
One VAS for low back pain and one for 
abdominal or pelvic area pain was issued to 
each subject. An intake form with questions 
regarding age, parity, surgi- 

Journaloj"Women's Health Physical Therapy, 33:2, Summer 2009 



cal history, mode of each delivery, breast 
feeding status, connective tissue disorders, 
and chief complaint was also included in the 
data collection. 

Instrumentation 
As the traditional finger width palpation 

method for identification of DRA has been 
shown to lack reliability,1 measurement was 
performed using a dial caliper (Mitutoyo 
American Corporation, Aurora, IL). The nylon 
dial caliper was found to have a high intra-
rater reliability in DRA measurements on 
postpartum women taken both at rest and 
during abdominal contraction (ICC=.93 and 
.95).17A pilot study was conducted on 9 
pregnant and postpartum women and also 
found high intra-rater reliability with the nylon 
dial caliper (0.99 and 0.99) at all 3 sites.8 
Jones18 examined the inter-rater reliability of 
DRA measurement by 3 different examiners 
using a dial caliper. They found the instrument 
to have a high inter-rater reliability (ICC 
=0.90-0.93).18 A DRA was considered present 
if there was > 2.0 cm between the 2 rectus 
bellies with contraction at any of the 3 sites 
measured with the dial caliper, as consistent 
with the literature.2,3'5 The presence and the 
measurement of DRA was recorded for 3 sites, 
as noted below. Five physical therapists and 
one physical medicine and rehabilitation 
physician participated in training sessions 
when the protocol for measuring was set in 
place. Training included 2 sessions lasting 
approximately 2 hours each with all data 
collectors present. In an attempt to maximize 
reliability, therapists and physicians were not 
permitted to collect data if they didn't attend 
both sessions. All dial calipers came from the 
same company, Mitutoyo. In the initial 
meeting, the dial calipers were issued and 
participating clinicians were asked to mark all 
3 sites (at, above, and below the umbilicus as 
described below) on each person and to 
practice measuring a number of times on each 
person present at the meeting. Next the 
procedures were discussed in terms of 
concerns and any obstacles in using the 
calipers. It was decided to mark and reference 
the superior and inferior border of the 
umbilicus and measure 4.5 cm above the 
superior border and 4.5 cm below the inferior 
border due to difficulties in using the middle 
of the umbilicus when practicing. Clinicians 
were asked to take the calipers back to their 
clinics for 3 weeks to practice measuring their 
clients prior to the onset of the study. In 
between meetings,  a specific DRA 
measurement 

protocol (see below) was written based on 
feedback from the first session. This protocol 
was applied and practiced at the follow-up 
training session. Clinicians recorded 
measurements of one another during training 
and then compared each measurement. The 
measures appeared fairly close to one another, 
but no formal reliability measures were 
obtained. 

DRA Measurement Protocol 
The subject was asked to he supine in a 

hook lying position (knees bent, feet flat on 
the table) with her arms at her side on a treat-
ment table. The measurement sites on the 
abdomen were marked with a water-soluble 
pen at the superior border of the umbilicus, 4.5 
cm above the superior border of the umbilicus, 
and 4.5 cm below the inferior border of the 
umbilicus. 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; die 
spine of the scapula was to be off the table, but 
not the inferior angle. The subject was asked 
to maintain the curl-up for approximately 10 
seconds in order for the examiner to palpate 
the rectus abdominis muscles. The examiner 
palpated the medial borders of the rectus 
bellies and then kept her fingers in place while 
the subject returned to the resting position. 
The subject was asked to repeat the partial 
curl-up as noted above while the examiner 
placed caliper ends on the medial borders of 
the rectus abdominis perpendicular to the 
surface of the muscle. Two measurements 
were taken at each of the following sites: the 
superior border of the umbilicus, 4.5 cm above 
the superior border of the umbilicus, and 4.5 
cm below the inferior border of the umbilicus. 
An average of the 2 measurements was 
recorded for each location. The above 
measurements were also taken at rest and an 
average of the 2 measurements for all 3 
locations were calculated and recorded. The 
subject rested between measurements and was 
permitted to rest at any time during the 
session. 

Data Analysis 
Data was analyzed using SPSS version 

14.0 statistical software package (SPSS, 
Chicago, IL). Descriptive statistics included 
means and standard deviations for age, DRA 
measures at all 3 identified abdominal 
locations, as well as for the pain and function 
scale values. Frequency and percentage was 
calculated for the presence or absence of 
DRA, parity, mode of delivery, and lactating 
status. The independent variable in this 

study was DRA status (present or not present) 
for some tests and group (CON, PG, and LAP) 
for others, while the dependent variable was 
the scores from the 4 different scales used. 
Differences between the groups for the 
continuous variables were analyzed using /--
tests or 1-way ANOVAs, with post-hoc tests 
when appropriate. Post hoc Bonfetroni 
multiple comparison tests were used to 
identify where differences were within the 
ANOVA. Chi square analyses were used to 
assess the association between the presence of 
DRA and parity, mode of delivery, or breast 
feeding status. A Pearson product moment 
correlation was used to look at the relationship 
between the absolute measures of DRA and 
the pain and function scales. Analyses were 
considered significant if at the .05 level of 
probability. 

RESULTS 
Demographics 

Parity among all women ranged from 1 to 
6 and the majority had 1 or 2 children. Eighty 
percent of the women in the PG (n=39) had 
less than 3 children. In comparison, in the 
CON group (n=53), 60% had less than 3 
children. Eighty-eight percent in the LAP 
group (n=8) had jess than 3 children. The 
mean age was 41.4 ± 12.0 years. Regarding 
mode of delivery, 72% in the PG (n=39) had 
either 1 or 2 vaginal deliveries, while 13% had 
between 3 to 4 vaginal deliveries, and 3% had 
6 vaginal deliveries. In the CON group (n=53), 
59% had 1 or 2 vaginal deliveries, 28% had 3 
or 4 vaginal deliveries, and 4% had 6 vaginal 
deliveries. In the LAP group (n=8), 88% had 1 
to 2 vaginal deliveries, while one individual 
(13% within group) had no vaginal deliveries. 
In the PG (n=39), 23% had 1 to 2 Cesarean 
section deliveries and none had more than 2. 
In the CON group (n=53), 15% had 1 to 2 
Cesarean sections, while only 2% had 3. In the 
LAP group (n=8), 38% had 1 or 2 Cesareans 
and none had greater than 2. Twenty-six 
percent of the PG (n=39) was lactating at the 
time of the data collection, while only 4% of 
the CON group (n=53) and 13% of the LAP 
group (n=8). There were no differences 
between groups (PG, CON, and LAP group) 
for age, parity, or mode of delivery. There was 
a significant association between groups for 
breast feeding status (A?=9.501, ^=2,2, 
P=.009). 

Descriptive Data 
The mean PFIQ score for all individuals 

was 23.1 ± 40.7 and the mean PFDI score 
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was 50.2 ± 46,1. The average Oswestry score 
was 7.8% ± 12.2% and the mean VAS score 
for low back pain was 14.4 ± 18.7mm. The 
mean VAS score for abdominal and pelvic area 
pain was 13.5 + 22.0mm. The means and 
standard deviations for each group are 
presented in Table 1. The mean DRA 
measurement at the umbilicus for all groups 
was 2.03 cm ± .92, 1.77 ± .93 at 4.5 cm above 
the umbilicus, and 1.80 + 1.08 at 4.5 cm below 
the umbilicus. Means and standard deviations 
for active DRA measurements for each group 
are presented in Table 2. The incidence of 
DRA was 74.4% within the PG (n=39), 50.9% 
of the CON group (n=53), and 100% of the 
LAP group (n=8). Table 3 lists all the 
frequencies and percentages. Overall, the 
umbilicus was the most common site for DRA. 
Forty-seven percent of the measurements at the 
umbilicus showed a DRA, while 35% below 
the umbilicus, and 35% above was classified 
as DRA. There was a significant association 
between groups and presence or absence of 

Table 1. Mean, standard deviation (SD), and maximum 
values for PFIQ, PFDI, Oswestry, and VAS for the three 
groups. (Minimums were all 0 except 2.2 mm for 
ABD/Pelvic VAS for LAP group). 
  1      

1
 PUSHUP

PFIQ-SUM Patients 44.9 42.0 133.3 

 Controls 5.6 12.8 71.4 

 Lap 33.3 86.7 247.6 

 Total 23-1 40.7 247.6 
PFDI-SUM Patients 73.2 51.6 196.9 
 Controls 30.6 28.8 107.3 
 Lap 67.8 57.3 184.4 

 Total 50.2 46.1 196.9 
OSWESTRY% Patients 14.5% 13.5% 58.0% 

 Controls 2.5% 4.5% 20.0% 

 Lap 11.0% 21.7% 64.0% 

 Total 7.8% 12.2% 64.0% 
VAS LBP mm Patients 22.2 21.3 74.9 

 Controls 7.0 12.2 51.0 

 Lap 24.7 22.2 56.6 

 Total 14.4 18.7 74.9 

VASABD/PP Patients 26.4 26.7 100.0 
mm     
 Controls 2.4 6.3 38.9 

 Lap 24.6 25.9 74.4 

 Total 13.5 22.0 100.0 

Sample size: Patients a 39. Controls = 53, LAP (Hx of Laparoscopy) = 8 
Pf IQ- Pelvic Floor Impact Questionnaire; PFDI - Pelvic Floor Distress Inve tory; VAS n
LBP - Visual analog scale for low back pain; ABD/PP - Adbominal/Pelvic 
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occurring between the control and patient group 
(MD=42.6, P < .0005). There was a significant 
difference between groups for the Oswestry 
(F=14.410, #2,97, P < .0005) with the difference 
once again occurring between the control and 
patient group (MD=.12, P < .0005). There was a 
significant difference between groups for the 
VAS for low back pain (F=10.447, #2,97, P < 
.0005) with the difference occurring between 
both the patient and control group ,(MD=15.21, 
P < .0005), as well as between the CON group 
and patients with LAP group (MD= 17.64, 
P=.023). There was a significant difference 
between groups for the VAS for abdominal and 
pelvic pain (F=20.105, #2,97, P < .0005) with 
the difference occurring between the patient 
group and 
 

Table 2. Means, Standard deviations (SD), Minimum an 
Centimeters for Active DRA Measurements 

d Maximums in 

DRA umbilicus Patients 2.16 .99 .60 5.02  

 Controls 1.92 .87 .45 3.95  
 Lap 2.16 .83 1.31 3-91  
 Total 2.03 .92 .45 5.02  
DRA above Patients 1.93 1.09 .17 4.38  
 Controls 1.66 .80 .42 4.09  
 Lap 1.73 .81 .69 2.91  
 Total 1.77 .93 .17 4.38  
DRA below Patients 2.09 1.17 .22 4.41  
 Controls 1.59 .83 .40 3.70  

 Lap 1.78 1.81 .46 5.70  

 Total 1.80 1.08 .22 5-70  
Sample size:  Patients ^ 39, Controls ='53, LAP (Hs of Laparoscopy) = s  

 

Table 3- Frequencies and Percentages for Each Group for DRA Presence

  HI \| n  
«.. ii,     

 Count 29 10 39 
Patients % within Group 74.4% 25.6% 100.0% 

 % of Total 29.0% 10.0% 39.0% 
Controls Count 27 26 53 
 % within Group 50.9% 49.1% ■   100.0% 

 % of Total 27.0% 26.0% 53.0% 
Lap Count 8 0 8 

 % within Group 100.0% .0% 100.0% 
 % of Total 8.0% .0% 8.0% 
Total Count 64 36 100 
 % within Group 64.0% 36.0% 100.0% 

 % of Total 64.0% 36.0% 100.0% 

a DRA (x2=10.238, #2,2, P=.006). The distribution 
for the CON group appeared to be less than both 
the LAP group and PG for the presence of DRA. 
Presence or absence of DRA was not significantly 
associated with parity, mode of delivery, or 
lactating status. 

Statistical Analyses 
One-way ANOVAs revealed that there were 

significant differences between the 3 groups for all 
of the dependent variables. An ANOVA showed 
there was a significant difference between the 3 
groups for the PF1Q score (F= 13.507, #2,97, 
P<.0005). The significant difference was between 
die control and patient group (MD=39-3, P< 
.0005). There was also a significant difference 
between the 3 groups for the PFDI 



control group (MD=24.05, P < .0005), as well 
as between the CON group and patients with 
the LAP group (MD=22.22, P=.007). 

There was no significant difference for low 
back pain as measured with the VAS between 
those that had a DRA and those that did not. 
There was a significant difference between 
those with and without a DRA for abdominal 
and pelvic area pain as measured with the 
VAS (?=2.313, ^96.4, P=.023). Otherwise, 
there were no significant differences found 
between DRA groups for the scales used to 
measure lumbo-pelvic pain and dysfunction. 
No significant differences were found even 
when DRA was reclassified as a separation 
>1.5 cm below the umbilicus, nor when 
reclassified as DRA for measurements of 
greater than or equal to 1.7 cm at any of the 3 
sites with contraction. There was no 
significant correlation between any of the 
DRA measures to any of the 5 pain and 
function scales used in this study. This lack of 
relationship is illustrated in Figure 1. 

COMMENT 
This study is unique because it was one of 

the first to examine the clinical assumption 
that a DRA, when left untreated, may leave 
the woman predisposed to a 
variety of different dysfunctions includ- 

ing lumbo-pelvic pain, as well as bowel or 
bladder dysfunction. The current authors 
examined signs and symptoms potentially 
associated with DRA as well as the patients 
functional status which had not yet been done. 
Incidence of DRA for die current study was 
74.4% in the PG, 50.9% in the CON group, 
and 100% of the LAP group as compared to 
previous studies which found overall DRA 
incidences of34.9%,4 52.0%," and between 
53% and 36% depending on postpartum 
stage.3 None of the other studies specifically 
identified women with a history of LAP and, 
with the low number within this group, we do 
not know if this percentage is unusual. 
However, the percentage within the patient 
group was higher than any of the previous 
studies. 

Due to the various reports in the literature 
regarding the most typical locations for the 
DRA, it was decided that the measurements 
would be performed at all 3 sites for this 
study. The data revealed that the most 
common location for DRA was at the 
umbilicus with 47%, while only 35% were 
found above, and 35% below the umbilicus. 
Boissonnault and Blaschak3 found 52% of the 
DRA at the umbilicus and 36% above, similar 
to our findings. Ponka6 reported an increased 
incidence in DRA below the umbilicus in a 
group of multiparous women. However, our 
findings support Noble's2 report which found a 

higher incidence at the umbilicus. Chiarello et 
al7 also reported that their non-exercising 
group was found to have the higher percent-
age of DRA present below the umbilicus 
compared to the other two locations. 

The first hypothesis that there would be a 
greater incidence of DRA among patients 
seeking physical therapy intervention for any 
of the specified diagnoses of lumbo-pelvic 
pain or dysfunction as compared to the control 
group was confirmed. The hypothesis that 
there would be a significant difference in some 
or all of our dependent measures for lumbo-
pelvic pain and dysfunction between those 
with a DRA and those without was only 
correct for the abdominal and pelvic pain VAS 
measures. These results were surprising as we 
did expect to find a significant difference 
between groups for more than just 1 of the 5 
dependent variable measures. These results 
should cause practitioners to further question 
the connection between the abdomen and 
pelvis in regard to pain and will hopefully 
bring about awareness as to the importance of 
addressing DRA at any time during a woman's 
lifespan in an attempt to prevent the potential 
for abdominal and pelvic area pain. We did 
find a significant difference between the 
patient group and the control group for each of 
our lumbo-pelvic pain and dysfunction 
measures, confirming our hypothesis. The 
hypothesis that those patients with a DRA of 
greater than 2.5 cm at any of the 3 
measurement spots would have a higher 
degree of pain or dysfunction than those with 
a minor separation (between 2.0 and 2.5cm) 
was not confirmed in this study. 

The question regarding why there was not 
a significant difference between DRA groups 
for more than just the abdominal and pelvic 
pain VAS scores needs to be examined 
further. Perhaps the 40-week duration of 
prolonged stretch that occurs during 
pregnancy allows the body time for adaptation 
and adequate compensation measures so that 
there is not significantly more pain or 
dysfunction, except in the abdominal and 
pelvic region. Another possibility for the lack 
of difference is the fact that all the dependent 
measures, except for the 2 VAS scales, were 
primarily functional scales. It seems women 
learn to function despite sometimes quite 
severe physical changes throughout their 
lifespan. Perhaps using more objective 
examination findings such as grades of pelvic 
organ prolapse or pelvic floor manual muscle 
strength testing would reveal different 
findings. 

Figure 1. Illustration of relationship between the PFDI and the measure of DBA at the umbilicus 
(r=.04l, p=.686). 
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The study completed by Spitznagle et al1* 
is the only other study found that examined the 
association between DRA and various types of 
pelvic floor dysfunctions. They found a 
relationship between DRA and stress urinary 
incontinence, fecal incontinence, and pelvic 
organ prolapse, which we did not find." 
Spitznagle et al11 did not find there to be a 
statistically significant association between the 
presence of DRA and myofascial pelvic pain, 
32.74% compared to 29.13% (P > 0.05),11 
which is interesting since the abdominal and 
pelvic pain VAS was the only dependent 
measure we found to be significantly different 
between DRA groups in our study. There are 
several possible reasons for the difference in 
our results. For one, variations in the way we 
categorized and objectified our dependent 
variables, difference in mean age of subjects 
(52.5 years for the Spitznagle study compared 
to 41.4 for our study), and the fact that they did 
not exclude subjects with a history of 
abdominal surgery. The physicians for the 
Spitznagle study11 did not use a standardized 
tool to measure DRA but used the palpation 
method which has been shown to be 
unreliable.16 The apparent relationship found 
in this study could be attributed to the age of 
the majority of the women studied since older 
women have a higher prevalence of support-
related pelvic floor issues. Another finding 
worth noting is that 35% of the nulliparous 
women in the study were found to have a 
DRA.11 This has not been previously reported 
and was not found in our study since we only 
included parous women and points to the idea 
that factors beyond pregnancy should be 
considered as possible causes of DRA. Patients 
with DRA in their study were 1.79 times more 
likely to present with at least one support-
related pelvic floor dysfunction (SPFD) 
diagnosis.11 In addition, their study revealed a 
larger percentage of subjects with a history of 
abdominal surgery had a DRA as compared to 
subjects without. While we excluded all who 
had a history of abdominal surgery other than a 
Cesarean section, it is interesting that all 8 
subjects in die LAP group had DRA. Perhaps 
the finding of DRA in their nulliparous women 
might have been associated with abdominal 
surgery. 

The cut-off suggested for categorizing 
DRA needs to be further observed. Fifty 
percent of the patients we measured were 
within a few millimeters of the 2.0 cm cut-off 
point for being categorized as having a DRA. 
For the Boissonault and Blaschak3 study, the 
absolute measures of DRA were not reported, 

therefore we don't know if more of the women 
would be considered to have a DRA if the 
criteria were changed to > 1.5 cm. Gillead and 
Brown19 considered a measurement of 1.5cm 
or more to be a DRA. 

The difference in results were analyzed 
with the criteria changed to greater, than 1.5 
cm below the umbilicus as well as greater than 
or equal to 1.7 cm at any of the 3 locations 
and still did not find a correlation between 
degree of DRA separation and severity of pain 
or dysfunction. Despite these findings, there is 
a need to expand the examination of the 
amount of separation after which symptoms or 
level of dysfunction becomes significant. Our 
study did not find a correlation. However, we 
do know that those seeking physical therapy 
had a higher overall incidence of DRA 
presence compared to the CON group. It is 
significant to note that the maximum amount 
of separation at any level in all 3 of our groups 
was 5.02 cm. Thornton et al9 described a 
woman with a 23 cm DRA with obviously 
associated low back pain. Perhaps our study 
did not have severe enough separations 
represented to detect an association. 

Limitations 
The present study did not record infor-

mation about the women's exercise habits, 
either at the time of the study or pre-and 
postnatally. Given the population of women 
that made up more than half our pool of 
subjects, there is a good chance that many of 
them participated in exercise during 
pregnancy and this could have affected our 
results. Race, ethnicity, and obesity all may be 
related to die incidence of DRA; die results 
could have been further validated if these had 
been included in the screening and if our 
subject group had represented more diversity. 
It can be noted that the majority of subjects 
(over half) were taken from a private clinic 
serving primarily Caucasian professionals. It 
is significant to note that 80% of the PG, 60% 
of the CON group, and 88% of the LAP group 
had only 1 or 2 children. Previous studies 
found a positive correlation between parity 
and incidence of DRA.3'4-"'11 With the 
overwhelming majority of the women we 
examined having fewer than 3 children, this 
could have affected our results. 

Future Studies 
Future studies examining the response to 

exercise should consider using real time 
ultrasound imaging. It should be empha- 

sized that, for the purpose of the present 
study, the presence or lack of DRA was our 
focus rather than on the detailed absolute 
DRA measurements, which would be sought 
after for a study examining a change in the 
degree of DRA in response to, for example, a 
treatment intervention. Based on this as well 
as the lack of access for some participating 
clinics to real time ultrasound, the present 
authors decided to use the dial caliper for the 
measurement of DRA. An interesting research 
question would be how common is it that 
DRA either resolves after pregnancy and then 
returns later in life or perhaps forms for the 
first time as the woman ages and experiences 
various connective tissue changes. 
Urogynecologic issues increase as a woman 
ages but the question regarding if DRA 
perhaps forms or returns later in life has not 
been examined in the literature. 

CONCLUSION 
Based on the results of this study, there is 

a higher chance that a woman with a DRA 
will have a higher degree of pain in the 
abdominal and pelvic region. As expected, 
patients seeking physical therapy treatment all 
showed significantly more lumbo-pelvic pain 
and dysfunction as measured by the PFDI, 
PFIQ, VAS, and the Oswestry scale for both 
low back pain and abdominal and pelvic area 
pain, and the Oswestry scale. This was only 
the second known study that examined the 
relationship between DRA and pain and 
dysfunction and the only study that direcdy 
examined the association between DRA and 
back pain. Clinically, these results should not 
inhibit practitioners from screening for and 
addressing DRA. Given that addressing DRA 
through physical therapy is still a conservative 
measure, it is better to err on the side of over 
treating rather than neglecting a condition that 
still could be associated with pain and 
dysfunction. The one finding of the 
association between DRA and abdominal and 
pelvic area pain is reason enough to treat 
DRA. It is significant that all scales were 
significantly higher for the patient group as 
compared to the CON group and that there 
were significantly more DRA found amongst 
the PG' as well as the LAP group. Future 
studies need to repeat the current study design 
and similar designs to further examine 
possible associations. It is prudent to examine 
the associations but to also continue treating 
DRA, when identified, as it now has been 
shown to be associated with subjective reports 
of abdominal and pelvic region pain. 
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