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ABSTRACT

BACKGROUND AND OBJECTIVES: To evaluate and com-
pare the presence and size of recti abdominis diastasis in the se-
cond and third gestational trimester and to correlate them to 
lumbar pain incidence and intensity.
METHODS: This is a cross-sectional observational study with 
128 pregnant women divided in two groups: 53 pregnant wo-
men in the second gestational trimester and 75 pregnant women 
in the third gestational trimester. Lumbar pain was evaluated 
with Roland Morris questionnaire and Pain Visual Analog Scale. 
Recti abdominis diastasis was measured with a caliper rule. Data 
were analyzed according to Spearman correlation and Mann-
-Whitney U test.
RESULTS: Comparison between groups has shown that preg-
nant women in the third gestational trimester had more recti 
abdominis diastasis, more reports of severe lumbar pain by the 
visual analog scale (p=0.0017) and further impact on daily life 
activities (p=0.0012). There has been positive correlation betwe-
en recti abdominis diastasis size and scores obtained by Roland 
Morris questionnaire and visual analog scale.
CONCLUSION:  Recti abdominis diastasis size, pain intensity 
and incapacity determined by low back pain were more severe in 
pregnant women in the third gestational trimester.
Keywords: Low back pain, Physiotherapy, Pregnant women, 
Quality of life, Rectus abdominis.

RESUMO

JUSTIFICATIVA E OBJETIVOS: Avaliar e comparar a ocor-
rência e dimensão da diástase dos músculos retos abdominais nos 
segundo e terceiro trimestres gestacionais e correlacioná-las com 
presença e intensidade da dor lombar. 
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MÉTODOS: Estudo observacional do tipo transversal com 128 
gestantes, divididas em dois grupos: 53 gestantes no segundo tri-
mestre gestacional e 75 gestantes no terceiro trimestre gestacio-
nal. Utilizou-se para avaliar a dor lombar o questionário Roland 
Morris e a escala analógica visual da dor. A mensuração da diás-
tase dos músculos retos abdominais foi realizada com auxílio de 
um paquímetro. Os dados foram analisados segundo a correlação 
de Spearman e teste U de Mann-Whitney. 
RESULTADOS: A comparação dos grupos demonstrou que as 
gestantes do terceiro trimestre apresentavam maior diástase ab-
dominal, mais relatos de dor lombar intensa por meio da escala 
analógica visual p=0,0017 e maior impacto nas atividades da vida 
diária (p=0,0012). A correlação foi positiva entre a dimensão da 
diástase dos músculos retos abdominais e os escores obtidos no 
questionário Roland Morris e na escala analógica visual.
CONCLUSÃO: A dimensão da diástase dos músculos retos ab-
dominais, a intensidade da dor e a incapacidade determinadas 
pela lombalgia foram maiores nas gestantes do terceiro trimestre 
gestacional.
Descritores: Dor lombar, Fisioterapia, Gestantes, Qualidade de 
vida, Reto do abdômen. 

INTRODUCTION

Women go through hormonal and biochemical changes during 
gestation1. Uterus in constant growth due to increased fetal size 
protrudes the abdomen and favors anterior gravity center dis-
placement2. These changes progressively increase lumbar and 
thoracic curvature and pelvic anteversion, generating muscle 
overload and consequently pain1,2.
Low back pain is certainly the most common complaint during 
gestation1,3. Its presence is attributed to sacroiliac and inter-
vertebral joints relaxation and increased levels of progesterone, 
estrogen and relaxin (responsible for favoring ligament laxi-
ty)1,4. Hypermobility of such joints generates joint instability 
and consequent overload on stabilizing ligaments and muscles 
which, associated to increased weight, determine musculoske-
letal system overload, pull the spine anteriorly and determine 
low back pain1,3,4.
In non-pregnant women, lumbo-pelvic instability is a relevant 
factor for the genesis of low back pain, because musculoskeletal 
system unbalance leads to lack of dynamic stability and con-
sequent overload of musculoskeletal structures5. Abdominal 
muscles are major stabilizers so the weaker these muscles, the 
more severe will be the joint instability and consequently more 
severe low back pain5,6.
During gestation, recti abdomini muscles borders separa-
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te to allow fetal growth2,7-9. This is called rectus abdomini 
muscles diastasis (RAMD) and is associated to stretching 
and weakening of such muscles2,7-9. Some authors consider 
excessive or pathological a gap larger than 3 cm7,8. However, 
literature is controversial with regard to RAMD reference 
value, that is, when to consider it pathological and whether 
the classification should be used only during the puerpe-
ral period or also during gestation8. Pathological RAMD 
increases risks for developing future abdominal hernia and 
impairs the return of such muscles to their pre-gestational 
anatomic position2,8,9.
Notwithstanding low back pain being multifactorial1,4, the 
relationship between the size of RAMD gap and low back 
pain presence and intensity has not yet been described.
This study aimed at evaluating the presence of RAMD in 
the second and third gestational trimesters and at correla-
ting it with low back pain presence and intensity. 

METHODS

This is a prospective, observational cross-sectional study 
carried out from January 2013 to April 2015 with pregnant 
women assisted in public pre-natal services of the city of 
Uberlândia-MG.
Convenience sample was made up of 128 volunteer preg-
nant women. Inclusion criteria were physiological gestation, 
single live fetus without malformation, and exclusion crite-
ria were pregnant women with chronic-degenerative disea-
ses, high risk gestation or twin gestation. All participants 
have signed the Free and Informed Consent Term (FICT).
Patients were divided in two groups: Group 2T in the second 
gestational trimester and Group 3T in the third gestational 
trimester. Second gestational trimester was considered the 
period between the 14th and 27th week and third trimester as 
from the 28th week10.
Socio-demographic data, personal and clinical history, cur-
rent gestation, previous gestations and delivery data were 
collected initially. Visual analog scale (VAS) from zero to 
10 was applied to patients with low back pain. Pain was 
considered mild when VAS between 1 and 3; moderate be-
tween 4 and 6 and severe between 7 and 10. Then, Roland 
Morris questionnaire was applied to quantify low back pain-
-induced incapacity. Finally, RAMD was evaluated with the 
aid of a caliper rule, to quantify the separation of rectus 
abdomini muscles bundles along the linea alba in umbilical, 
supraumbilical and infraumbilical regions.
RAMD was measured with patients in the supine position, 
hips and knees flexed to 90o, feet flat on the stretcher and 
upper limbs extended along the body. Three points were ma-
rked on the abdomen with dermatographic pencil and with 
the aid of a tape-measure: one point on the umbilical cica-
trix, one point 4.5cm above, considered supraumbilical, and 
one point 4.5cm below, considered infraumbilical11. Then 
we requested trunk flexion until the lower scapula angle was 
outside the stretcher. In this position, the evaluator palpated 
medial borders of rectus abdomini muscles and measured 

with the caliper rule the distance on the three marked re-
gions.
Data were collected by two adequately trained researchers by 
the investigator in charge.
A universal caliper rule, which accurately measures the dis-
tance between two points, was used to evaluate diastasis. 
Measurement scale of the caliper rule’s mobile cursor allows 
decimal reading precision by the alignment of such scale 
with the measurement of the ruler.
VAS was used to evaluate low back pain and Roland Mor-
ris questionnaire was applied to evaluate low back pain-in-
duced functional incapacity and indirectly patients’ quality 
of life. This self-applicable questionnaire is made up of 24 
closed questions (yes or no), related to daily activities, pain 
and function. For each affirmative question 1 point is con-
sidered. Final score is determined by the sum of values with 
minimum and maximum of “0” and “24”, respectively12.

Statistical analysis
Central trend (mean), dispersion (standard deviation), fre-
quency and percentage were measured for data descriptive 
analysis. Additionally, Spearman’s Correlation Coefficient 
was applied to check the presence or not of statistically sig-
nificant correlations; Mann-Whitney U test was applied to 
check the presence or not of statistically significant differen-
ces between the two groups. Significance level was 5% in a 
bilateral test in all analyses.
This study was approved by the Research Ethics Commit-
tee, Universidade Federal de Uberlândia, under protocol 
145.623/2012 and was developed according to guidelines of 
Resolution 466/12, National Health Council.

RESULTS

Participated in the study 129 pregnant women but the final 
sample was 128, 53 (41.4%) in the second trimester and 75 
(58.6%) in the third gestational trimester. There has been a 
waiver due to discomfort in the supine position at evalua-
tion date.
Patients of both groups had similar ages, with mean of 
26.5±6.1 years for group 2T and 27±5.3 years for group 3T 
(p=1.0000, Mann-Whitney test).
When comparing groups with regard to RAMD and presen-
ce of low back pain, group 3T patients had higher values, as 
shown in table 1.

Table 1. Comparison between groups with regard to abdominal dias-
tasis size, visual analog scale and Roland Morris questionnaire score

Variables Group 2T
Mean±SD

Group 3T
Mean±SD

p value

Supraumbilical diastasis 3(1.9) 5.1 (3.1) 0.0000*

Umbilical diastasis 3.6(2.3) 5.7(3.3) 0.0000*

Infraumbilical diastasis 3(2.6) 4.8(3.6) 0.0001*

Roland Morris score 2(5.1) 5(5.3) 0.0012*

Visual analog scale 3(2.8) 5(±3.1) 0.0017*
*p<0.05; SD = standard deviation; Differences detected by Mann-Whitney U test.
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Low back pain was evaluated by VAS. In our study, 33 (25%) 
patients have reported not having low back pain. Remaining 
participants, or 74%, have stated having low back pain of di-
fferent intensities.
Tests were applied to check possible correlations between 
RAMD size and final Roland Morris score. Results have shown 
low, positive and significant correlation (0.20<R<0.39). Pa-
tients with larger RAMD had higher final questionnaire scores, 
as shown in table 2.

Table 2. Correlation between Roland Morris questionnaire score and 
abdominal diastasis size in the three regions

Variables (n=128) Roland Morris  p value

Supraumbilical diastasis 0.2209 0.012*

Umbilical diastasis 0.2375 0.008*

Infraumbilical diastasis 0.2318 0.008*
Values obtained by means of Spearman’s Rank Correlation Coefficient; * p<0.05.

When correlating RAMD values and VAS there has been weak, 
positive and significant correlation (0.20<R<0.39). Patients 
with larger RAMD had higher VAS values, as shown in table 3.

Table 3. Correlation between visual analog scale and abdominal dias-
tasis size in the three evaluated regions

Variables (n=128) VAS p value

Supraumbilical diastasis 0.2540 0.004*

Umbilical diastasis 0.2954 0.001*

Infraumbilical diastasis 0.3025 0.001*
VAS = visual analog scale; Values obtained by means of Spearman’s Rank Cor-
relation Coefficient; * p<0.05.

DISCUSSION

This study has shown that RAMD size is larger in patients 
in the third gestational trimester as compared to the se-
cond trimester, which was foreseeable due to larger ute-
rus and the larger gap between rectus abdomini muscles 
bundles to accommodate such volume9. Low back pain is 
defined as pain located in the lower dorsal region, in area 
located between the gluteus fold and the last costal arch13. 
It is a common complaint among pregnant women, espe-
cially during the third gestational trimester14. Our study 
has observed that gestational low back pain was present in 
74% of studied women, which is in line with Brazilian li-
terature data, where percentage varies from 45 to 83%15,16.
In a recent study, Fernandes da Mota et al.17 have submit-
ted 84 women to ultrasound and have considered presen-
ce of RAMD when the distance between rectus abdominis 
muscles was larger than 16mm. They have also evaluated 
low back pain by asking patients to point in a figure the 
painful area and to classify pain as moderate to severe. 
Women with larger diastasis had not necessarily more low 
back pain, and these results are opposed to those found 
in our study. However, just 23 out of 84 included women 
have referred low back pain, and the small sample could be 
a determinant factor for the lack of correlation.

The prevalence of low back pain during gestation has va-
ried from  20 to 90% in different studies1,18 and could in-
fluence the ability to sit, walk, stand up, in addition to de-
creasing women’s ability to perform daily life activities19-22. 
Our study has evaluated low back pain by means of VAS, 
which is broadly described in the literature and is used to 
evaluate different types of pain23,24.
Mean low back pain scores for both groups was 4±5.3, ac-
cording to Roland Morris questionnaire12, showing that 
although with pain, pregnant women have not considered 
it disabling (disabling = score > 14)12. In a recent study, 
Madeira et al.25 have evaluated low back pain-induced in-
capacity in 296 pregnant women by means of the Roland 
Morris questionnaire and have found means similar to our 
study data. From 185 painful pregnant women, 116 had 
scores below 5 in this same questionnaire25.
On the other hand, RAMD is present in 30 to 70% of 
pregnant women26. Evaluation methods found in the li-
terature were: palpation27,28, caliper rule29,30 and ultra-
sound31,32. Our study has used the caliper rule to measure 
RAMD size. In addition to being accurate and of low cost, 
this method has been used in numerous other studies6,9. 
The reproducibility of bidimensional ultrasound was re-
cently tested to evaluate the distance between two rectus 
abdomini muscles bundles30. Results have shown high re-
producibility and authors have suggested this method as 
ideal to evaluate diastasis size31; however, its access is limi-
ted since the high-cost equipment is not always available 
and professionals are not always qualified for this type of 
evaluation. This same research team has tested inter and 
intra-observers reproducibility to evaluate diastasis size 
with finger widths31 and have found a moderate agreement 
among evaluators (wK=0.534) classifying gap dimension as 
0.5; 1; 1.5 and 2 fingers.
Our study has carried out evaluations in different care 
units for risk pregnant women of the city of Uberlândia, 
and caliper rule was selected for its cost, reproducibility 
and easy transportation. Intra-observer reproducibility of 
the caliper rule is high and authors have concluded that 
it is a reliable tool to evaluate rectus abdomini muscles28.
Highest RAMD values found in our study were in the um-
bilical region, with mean of 3.6±2.3cm for the second tri-
mester and of 5.7±3.3cm for the third trimester. Chiarello 
et al.11 have evaluated RAMD during gestation with a me-
thod similar to our study and have found slightly higher 
values for the infraumbilical region (6.4 cm) as compared 
to the umbilical region (6cm).  However, both studies are 
similar when umbilical region RAMD values are compared.
This study has shown that pregnant women with larger 
rectus abdomini muscles gap have referred higher low 
back pain intensity in the second and third trimesters. 
A previous study11 has evaluated the effects of abdomi-
nal strengthening on the presence and size of RAMD in 
pregnant women and has found that pregnant women 
submitted to clinical intervention had lower abdominal 
diastasis values.
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CONCLUSION

This study stands out for the number of included pregnant wo-
men and the unprecedented correlation between low back pain 
and abdominal diastasis size during gestation. However, we be-
lieve that evaluation of low back pain before gestation and of 
different abdominal muscles would expand and enrich our data.
Evaluating and correlating these two outcomes in the puerpe-
ral period are suggestions of researchers for further studies in 
this research line. Based on our results, we recommend the eva-
luation of diastasis during gestation for early intervention, to 
decrease rectus abdominal muscles gap and possibly low back 
pain-induced discomfort.
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