See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/284687571

Risk factors for diastasis of the recti abdominis

Article - January 2005

CITATIONS

66

3authors, including:

Giulio Candido
7 University of Lugano
10 PUBLICATIONS 184 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

roject  Massage Therapy Research View project

poject  UGAAR Il study View project

All content following this page was uploaded by Patricia Janssen on 25 January 2018.

The user has requested enhancement of the downloaded file.

READS
5,340

Patricia Janssen
University of British Columbia - Vancouver

170 PUBLICATIONS 5,822 CITATIONS

SEE PROFILE

ResearchGate


https://www.researchgate.net/publication/284687571_Risk_factors_for_diastasis_of_the_recti_abdominis?enrichId=rgreq-af5df659e3a4394deeae206ba03714cb-XXX&enrichSource=Y292ZXJQYWdlOzI4NDY4NzU3MTtBUzo1ODY3OTAwMjUwNTIxNjBAMTUxNjkxMzA1MjE2OA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/284687571_Risk_factors_for_diastasis_of_the_recti_abdominis?enrichId=rgreq-af5df659e3a4394deeae206ba03714cb-XXX&enrichSource=Y292ZXJQYWdlOzI4NDY4NzU3MTtBUzo1ODY3OTAwMjUwNTIxNjBAMTUxNjkxMzA1MjE2OA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Massage-Therapy-Research?enrichId=rgreq-af5df659e3a4394deeae206ba03714cb-XXX&enrichSource=Y292ZXJQYWdlOzI4NDY4NzU3MTtBUzo1ODY3OTAwMjUwNTIxNjBAMTUxNjkxMzA1MjE2OA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/UGAAR-II-study?enrichId=rgreq-af5df659e3a4394deeae206ba03714cb-XXX&enrichSource=Y292ZXJQYWdlOzI4NDY4NzU3MTtBUzo1ODY3OTAwMjUwNTIxNjBAMTUxNjkxMzA1MjE2OA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-af5df659e3a4394deeae206ba03714cb-XXX&enrichSource=Y292ZXJQYWdlOzI4NDY4NzU3MTtBUzo1ODY3OTAwMjUwNTIxNjBAMTUxNjkxMzA1MjE2OA%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Giulio-Candido?enrichId=rgreq-af5df659e3a4394deeae206ba03714cb-XXX&enrichSource=Y292ZXJQYWdlOzI4NDY4NzU3MTtBUzo1ODY3OTAwMjUwNTIxNjBAMTUxNjkxMzA1MjE2OA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Giulio-Candido?enrichId=rgreq-af5df659e3a4394deeae206ba03714cb-XXX&enrichSource=Y292ZXJQYWdlOzI4NDY4NzU3MTtBUzo1ODY3OTAwMjUwNTIxNjBAMTUxNjkxMzA1MjE2OA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-Lugano?enrichId=rgreq-af5df659e3a4394deeae206ba03714cb-XXX&enrichSource=Y292ZXJQYWdlOzI4NDY4NzU3MTtBUzo1ODY3OTAwMjUwNTIxNjBAMTUxNjkxMzA1MjE2OA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Giulio-Candido?enrichId=rgreq-af5df659e3a4394deeae206ba03714cb-XXX&enrichSource=Y292ZXJQYWdlOzI4NDY4NzU3MTtBUzo1ODY3OTAwMjUwNTIxNjBAMTUxNjkxMzA1MjE2OA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Patricia-Janssen?enrichId=rgreq-af5df659e3a4394deeae206ba03714cb-XXX&enrichSource=Y292ZXJQYWdlOzI4NDY4NzU3MTtBUzo1ODY3OTAwMjUwNTIxNjBAMTUxNjkxMzA1MjE2OA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Patricia-Janssen?enrichId=rgreq-af5df659e3a4394deeae206ba03714cb-XXX&enrichSource=Y292ZXJQYWdlOzI4NDY4NzU3MTtBUzo1ODY3OTAwMjUwNTIxNjBAMTUxNjkxMzA1MjE2OA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University-of-British-Columbia-Vancouver?enrichId=rgreq-af5df659e3a4394deeae206ba03714cb-XXX&enrichSource=Y292ZXJQYWdlOzI4NDY4NzU3MTtBUzo1ODY3OTAwMjUwNTIxNjBAMTUxNjkxMzA1MjE2OA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Patricia-Janssen?enrichId=rgreq-af5df659e3a4394deeae206ba03714cb-XXX&enrichSource=Y292ZXJQYWdlOzI4NDY4NzU3MTtBUzo1ODY3OTAwMjUwNTIxNjBAMTUxNjkxMzA1MjE2OA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Patricia-Janssen?enrichId=rgreq-af5df659e3a4394deeae206ba03714cb-XXX&enrichSource=Y292ZXJQYWdlOzI4NDY4NzU3MTtBUzo1ODY3OTAwMjUwNTIxNjBAMTUxNjkxMzA1MjE2OA%3D%3D&el=1_x_10&_esc=publicationCoverPdf

CLINICAL PAPER
Risk factors for diastasis of the recti abdominis

G. Candido
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© British Columbia, Canada

T. Lo
City Square Physiotherapy Centre and Fairchild Square Physiotherapy Centre, Vancouver, British Columbia,
Canada

¥

P. A. Janssen
Department of Health Care and Ep;{femmfagy University of British Columbla, Vancouver, British Columbia, Canada

Abstract
The present study reports the prevalence and associated risk factors for diastasis
of the recti abdominis (DRA) in the immediate postpartum period in an
unselected population of women, Women at BC Women’s Hospital, Vancouver,
British Columbia, Canada, were recruited within 48 h of giving birth. Risk factors
were compared among women with and without diastasis, and according to the
degree of dizzsmm, £ none or mild versus moderate or severe. Women were
assessed in a supine position using a tape measure to quantify gaps between the
border of the two bellies of the recti abdominis muscle at the umbilicus, and at the
widest gap above and below the umbilicus. Overall, the prevalence of DRA was
34.9% {(n=176) among the 208 siudy participants. Among multiparous women,
women with diastasis were significantly more likely to be providing childecare
{(P<0.001). Women with no or only mild diastasis were more often engaged in
© vigorous regular {three times a week or more} or regular walking/exercise (twice a
week or less) compared to women with moderate or severe diastasis.

Keywords: abdominal wall, physical therapy, postparfum period, pregnancy, rectus

abdominis.

Introduction

Diastasis, or separation, of the recti abdominis is
known to occur in pregnancy, appearing in the
second, or more frequently, the third trimester
{Boissonnault & Blaschak 1988). Hormonal and
mechanical stresses placed upon the structures of
the abdominal wall are believed to play an
important role in causing the rectus muscie to
separate (Noble 1988)¢ The diastasis may range
from a small vertical gap Z-3cm wide and
1215 em long to a space measuring 12-20 em in
width and extending nearly the whole length
of the recti muscles {Polden & Mantie 1990y,

Correspondence:  Patricip Janssen PhD, Department of
Health Care and Epidewiology, Universtty of British
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Gilleard & Brown (1996) demonstrated that,
even among healthy fit women, there were gross
morphological changes in the rectus abdominis
and the ability of the abdominal muscles to

stabilize the pelvis against resistance was com-

promised in most women at 8 weeks postpartum.
Failure to treat diastasis recti abdominis (DRA)
successfully can lead fo long-term sequelse,
including abnormal posture, (Boissonnault &
Blaschak 1988), back pain, (Porterfield 1985)
and cosmetic defects (Elbaz & Flaguel 1976). To
date, research on risk factors for this debilitating
condition has been limited to studies of less than
50 women {Boissonnault & Blaschak 1988). The
purpose of the present study was to determine
the prevalence of DRA in the early postpartum
period in an unselected population of women
and to describe associated risk factors,

48




G. Candido et al,

Subjects and methods

The study took place at BC Women’s Hospital,
Vancouver, British Columbia, Canada. BC
Women's is the largest maternity centre in
Canada and the only maternity hospital with a
dedicated physiotherapy department. The hos-
pital provides primary and secondary care to
women living in the geographical catchment area
of south-eastern British Columbia and tertiary
care for women in the Province of British
Columbia. Seventy-two per cent of births in the
City of Vancouver take place at BC Women’s
Hospital.

Subjects

Women who had given birth in the preceding
48 h at BC Women’s Hospital were recruited
between 3 April 1998 and 1 October 1999. At the
time of the study, the average length of post-
partum stay for an uncomplicated vaginal
delivery was 72 h., Exclusion criteria included
endometriosis or abdominal infection, spinal
headache, physical handicap or obstetrical con-
ditions which would preclude participating in a
treatment programme. Eligible patients were
approached for consent by one of two physio-
therapists. Previous work has reported a corre-
fation () of 0.75 for measurement of diastasis
using the finger-width method between two
experienced physiotherapists (Bursch  1987).
During a brief interview, women were asked
their occupation and whether or not they per-
formed: {1) housework; (2) childcare; (3) activi
ties of daily living; and (4) exercise, both before
and during pregnancy. In addition, they were
asked what type of exercise they undertook, and
the duration and frequency. The wotmen were
also asked if they had a past history of abdomi-
nal, neck or back surgery. Other vatiables of
interest were ascertained from the patient chart,
such as age, height, pre-pregnancy weight,
weight gain during pregnancy, parity, gesta-
tional age at delivery, complications of preg-
nancy including twin gestation and diabetes, and
mode of delivery. Ethuicity was observed during
the examination. Following the interview, the
physiotherapist examined study subjects for the
presence of DRA.

Protocol

In a supine position with knees bent and feet
resting comfortably on the bed, the subject was
asked to raise her head and shoulders off the bed
with arms extended, reaching towards the knees
until the spine of the scapula was off the bed.
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The physiotherapist observed the abdominal
wall and palpated along the linea alba beneath
the xiphoid process to above the symphysis
pubis. Measurement between the border of the
two bellies of the recti abdominis muscle at the
umbiticus and at the widest gap above and below
the umbilicus was undertaken using a tape
measure. Diastasis was classified as follows:

(1) normal: any separation above, below or at
the umbilicus of <2.5 cm with no bulging;

(2) mild: any separation, above, below or at
the umbilicus of »2.5cnf and <3.5¢cm, or
bulging with separation <2.5 emy;

(3) moderate: any separation of >3.5em and
<5 cm with or without bulging; and

(4) severe: any separation of >5.0 cny,

Women who were found to have diastasis
{(mild, moderate or severe) were offered treat-
ment in an outpatient rehabilitation programme
offered by the physiotherapy department.

Data analysis ,

Diastasis was analysed as a dichotomous out-
come. Women with and without DRA were
compared with respect to risk factors using the
chi-square statistic for categorical expusure vari-
ables and the r-test for continuous exposure
variables. Alpha (type I error) was set at P<0.05.

In addition, women were compared according to

degree of diastasis: none or mild versus moder-
ate or severe. Predictive models for diastasis
were construcied using logistic regression. Odds
ratios and 95% confidence intervals were esti-
mated for individual predictors using model par-
ameters. Variables were entered into the model
one at a time. The variable associated with the
largest value for the chi-square statistic for the
model was retained, and then the other variables
added one at a time. Variables were retained in
the model if their addition changed the beta-
parameters by 10% or more (Maldonado &
Greenland 1993). Model fit was examined using
the chi-square statistic for the model.

Prior to commencement, the study was
granted a Certificate of Ethical Approval from
the University of British Columbia Clinical
Ethics Committee and from the BC Women’s
Hospital Research Review Committee,

Resuits

A total of 210 women were approached to
participate in the present study and 208 agreed.
Overall, the prevalence of DRA was 34.9%
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Table 1. Sociodemographic and pregnancy-related variables by diastasis of the recti abdominis

Variable

Diastasis (#=76} No diastasis (#=132} Poyglue
o=y m—"
Bean age fyears) { £ 3D) - 318248 ; 321452 0.78
Ethnicity in (%)) N “MM /N Mﬁ,ﬁﬁ""’
Cancasisn a8 521))& Gl 45@;‘}3))% FEr e 0.08
East Asian 32 (4% ‘ 654 (529} ”f
South Asian 3{4.13 12(9.9)
other 3{3.9) A 5 4.0} ¢
unknown E 6
Mean height {om} { £ SD) 1614467 160663 0.45
Mean pre-pregnant weight (kg} (+ SD) 6024265 §1.9 4100 G.15
Mean weight gain (kg ( £ 50 54£68 154453 077
History of abdominal surgery [n (%)} 5¢6.6) 11¢8.3) 0.64
Infury to back or neck fn (%)} 3{6.6) 7{(5.4) 100
€ Excrcise frequency before pregrancy fr (%) '
- nohe " v T ’ A5(59.2) 5T #3.2) .07
t o walking regularly or vigorous - : T
activities {once or twice a week) 226289 5 8 (36‘6%%
- Vigorous ackivities (three times a e ——
/ R Tl R——— D(L1EY té? (28.5)
& EXétcise frequency during pregnancy fn ()] e
= pote o contraindicated ' 45 {582y LT HLDY, 807
« walking ovcasionally or regularly ooeme———n 27(35.5) 265 (49.6)
wcontinued vigorous exercise™, | 4(5.3) ‘Ll{}{lé} &
e Childcare before pregnancy (f""” o
~ (multiparous only) {# (%)] e 25{67.6) s { 13 (27.7}_} <0.001
¢Childeare during pregnancy.- - X .
= {muliparous only) [1 (%) TR 25 (69.4)0 F13{29.5) 7 <0001
&Primiparous [n (%)) 394513 - B3Ry 0.1
Mean gestational age at delivery
(years) { £ S0y BoE18 EERE R 047
Twin pregaancy [ (%) 2(2.6) 8{6.1) 9.33
Dhabetes i pregnancy [n (%)] 339 4430 L)
Method of delivery in (%)%
spontaneous vagingl 43 (52.6) 52394 037
assisted vaginal gl 204152
Cagsarean section 26{34.2} §0(45.5)

(n=76). Women with and without DRA did not
differ significantly with respect to age, ethriicity,
height, history of abdominal surgery or back or
neck injury, weight gain during pregnancy, pre-
pregnancy weight parity, gestational age at
delivery, method of delivery (spontaneous vagi-
nal, assisted vaginal or Caesarean section), or
rates of multiple pregnancy or diabetes (gesta-
tional or pre-existing) (Table 1). Multiparous
women were asked whether they took care of
their children throughout the day. Among mul-
liparous women, women with DRA were signifi-
cantly more likely to be providing childcare
F<0.001).

Women with no or mild diastasis were com-
vared with women with moderate or severe
lastasis, since mild diastasis often resolves with-
yut intervention. One additional risk factor
mmerged during this analysis: women with no or
only mild diastasis were more often engaged in
vigorous regular (three times a week or more} or
egular walking or exercise (once or twice a

D 2005 Associution of Chartered Physiotherapists in Women's Health

week) during pregnancy compared to women
with moderate or severe diastasis (Table 2},
Given the strong association of provision of
childcare with diastasis among multiparous
womern, separaie prediction models were created
for primiparous versus multiparous women.
Among primiparous women, in a multivariate
model, Cauncasian women were more likely to
experience  diastasis [adjusted odds ratio
(OR)=2,68, 95% confidence interval (C)=1.16~
6.20}. Exercise was protective for diastasis since
women who did not exercise regularly experi-
enced a twofold increase in the odds of diastasis
{adjusted OR=2.02, 95% CI=0.87-4.69),
although this difference was not statistically
significant in the present study (Table 3).
Among multiparous women, in a multivariate
model, provision of childcare was signifi
cantly associated with diastasis {adiusted
OR=11.82, 95% C1=3.20-43.6). The addition of
pre-pregnancy to the model (OR=101, 95%
CI=0.95-1.07) significantly improved the model
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Table 2. Sociodemographic and pregnancy-refated variables by diastasis: none/mild versus modesate/severe

A

Varigble

Dizstasis

Nonehniid (876}

Moderaisisevere (p= 131

Balue

Mean age (vears} ( £ 5D
Ethmdeity fr (%)%

Caucasian

East Asian

South Asiag

other

yrknown
WMepn height (om) (£ 8D)
Mean pre-pregnant weight (kg) (&8I
Wean weight gain (kg { £ 50}
History of abdominal surgery [n (%}
Injury 1o buvk or neck in (W)

« Exgrcise frequency before pregnuncy fn (%)E

e BRI B
- walking regularly or WROrOUs
L, activitios [once or twice & week);
~igorous activities (fhree times 2 |
week or more} o
- none or contraindicate B
. walking occastonally or regudarly. s’
© pontinumd vigorous exerciss
& Childeare before pregnanty
- (muitiparous ondy} [n (%)
& Childeare during pregnancy
_ — émultiparous only} {# (%5
¥ -Nulltparous [ {20
Moan gesiational age at delivery
{yearsy {4 5D)
Twin pregrancy [ (V6] .
[rubetes in pregnancy I (%))
Method of delivery fre (Yo3k
spontaneous vaginal
assisted vaging
Caesarean ssetion

# Exercise froguency ‘ggi:%!‘i_% pregoancy i (%)

214351 o
e e
56 (37.1) %

3.T%44

.

o 0.69
27/52.9) ;&””f gaw 0.25

17451.0) 19%637.3y° #
12(7.9) 3(5.9)
6 (4.0) 2(3.9)
6 (4.0 0
1609 £ 6.3 160.8 4 6.9 0.91
58.1£9.9 60,6%9.7 0.15
153459 148 £60 0.67
12(7.6)° 4(18) 1.00
10 (6.5) 2(39) 0.73
70.49.6) 32(62.7) 0.08
[57(363) [13ess)
30 (19.1) P iir)
67 (42.9) 34(66.7) 0.13
77449.4) 715 (20.4)
( 120 F2(39) 7
(2028 (1883 <0.001
Cio @s.1) i878.3) <0.001
94 (39.9) 28 (34.9) 0.53
388420 386+ 1.8 0.45
865.1) 23.9) 1.00
603.8) 1020) 1.00
68 (43.3) 24 (47.1) 079
22(14.0) 8(15.7)
611427 19 (37.3)

Fable 3. Prediction of diastasis rect abdominis among primsparens women: {08y odds ratio; and
95% 1) 95% confidence interval

Final model*

Varizbles OR  98% (1 * for model
Ethnicity:

non-Cavucasian 1.60

Cangasian * 268  Li6-620 441, P=043 (one variable)
Exerdise duging prognancy.

vigorous uctivities twice a week or more,

or regular walking pRV -
no regular exercise 2482 087469 7176, P=0.02 (two variahles)

*0dds ratios are adjusted for other variables in the model. No other variahles were sigoificantly
associated with diastasis of the recti abdominis.

fit (x* for model change=1, d.f.=4.49, P<0.05)
{Table 4). Pre-pregnancy weight is significantly
associated with diastasis, therefore, after adjust-

ment for childcare,
52

Discussion :

In a prospective study, the present authors
report a prevalence of DRA within 48h of
giving birth of 34.9%. Boissonnault & Blaschak

#2005 Assosiation. of Chartered Physiotherapists i Woren's Health
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Table 4. Prediction of diastasis of the recti abdominis among multiparous women: {ORY odds ratio

odds ratie; and (95% CIj 95% confidence interval

Final model®

Yariables OR 959, 1 xi for mode}
Providimg childcare:

no 1.60 ’ .

yes 11.82 3206436 1237, P=0.9! (one variable)
Pre-pregnancy weight (kg 1.61 9.95-1.07 17.46, P=0.0! (two variables)

*Qdds ratios are adjusted for ofher variables in the modet,

(1988) reported a prevalence of 53% based on a
sample of eight women. The present authors
could find no other prevalence studies for the
purposes of comparison,

In addition, the present suthors report an
association of DRA during pregnancy with
Caucasian ethnicity and a lack of regular exercise
during pregnancy. Among multiparous women,
they report a strong association between provi-
sion of childcare and DRA during pregnancy.

These findings have not been reported before
to the present authors’ knowledge. The role of
exercise in the prevention of DRA has not been
studied to date. The present data suggest that
exercise itself may be a protective factor, or
alternatively, women who exercise during preg-
nancy may have healthicr fifestyles which, n
turn, have ensured healthier tissues. Exercise
prior to pregnancy may also play an fmportant
role. In the present study, 19.1% of women with
no or mild diastasis were vigorous exercisers
versus 11.8% of women with moderate or severe
diastasis. This association needs to be explored
further in a study designed to have adequate
power to address this impertant variable. The

-association of diastasis with Caucasian ethnicity
also needs to be explored in furure studies. The
oniy other ethnic group of substantial size in the
present study was East Asian, largely made up of
women of Chinese descent. Chinese women in
the present setting tend to live with or associate
closely with their extended family, and there-
fore, may be protected during pregnancy from
strenuocus household or paid work, which couid,
in turn, promote diastasis or prevent the coni-
plete healing of diastasis from prior pregnancies.

Multiparous women have previously been
reported to have an increased incidence of dia-
stasis (Lo ef al 1999). Frequent lifting and
carrying of young children increases stram on
the abdominal wall and increased loading of the
already weakened abdominal muscles during

I 2005 Assoctation of Chartered Phisiotherapists in Women's Health
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pregnancy may favour development of DRA
(Barton 2004). In addition, many women tend to
employ the Valsalva manoeuvre when lifting.
This puts pressure on the abdominal wall mus-
culature, and can contribute to straining and
widening of the DRA (Barton 2004). Fafigue
may also play a role, making women more likely
to assume poor posture of use inadequate body
mechanics. Multiparous women may alse be
exacerbating diastasis persisting from a prior
pregnancy. H separation of the recti bellies per-
sists, even to a mild degree after the first preg-
nancy, mechanical stresses on the abdominal
wall associated with pregnancy combined with
additional hormonal effects will probably
increase the diastasis.

While larger than other prevalence studies to
date, the present study was still Hmited by its
small size. The sample was drawn from a general
population of women giving birth in a hospital
serving 75% of the population of a major city.
This approach, while improving on generaliz-
ability, did not sample a referred population as
was the case in the present authors’ previous
work (Lo et el 1999), and therefore, was not as
definitive in its ability to delineate risk factors.
For example, there were only 10 women in the
present study with multiple pregnancies, making
this potential risk factor too uncommon to study
in a prospective fashion.

Assessment for diastasis of the recti abdominis
should be incorporated into the obstetric care of
all women. The influence of ethnicity and culture
on diastasis needs to be further explored in order
to distinguish between biological versus lifestyle
influences. The role of exercise as a protective
factor has been reported previously (Lo er ol
1999) and the present findings further support
the importance of fitness during pregnancy.
Among multiparous women, the emergence of
providing childcare during pregnancy as a
strong risk factor for diastasis should encourage
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providers of prenatal care to teach women to
guard against undue stress on their abdominal
muscles while tending to children.
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