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Abstract

Purpose: During pregnancy or postpartum period, several women experience some degree of pelvic girdle
pain (PGP). In India, information is lacking about the prevalence and possible risk factors of PGP evaluated during
postpartum period. This study aims to determine the prevalence of PGP in postpartum women who underwent vaginal
or caesarean mode of delivery, and to estimate possible associated factors with or without PGP in both modes of
deliveries.

Methods: In this cross-sectional study, 284 postpartum women answered questionnaires and underwent clinical
examinations. Clinical examination included pain provocation tests for the pelvis, as well as the active straight leg raise
(ASLR) test. Probable associated factors were studied, using non-parametric tests and logistic regression analysis.

Results: In this study of 234 women, 41% reported pain in the pelvic girdle during postpartum period. Overall, 33%
of the women experienced PGP after caesarean delivery, as compared with 8.3% of women after vaginal delivery.
Low back pain (LBP) before pregnancy, parity, active straight leg raise test score = 4, bilateral P4 test, and sitting
position during breast-feeding were significantly associated with vaginal delivery group and caesarean delivery group
during postpartum period. In both modes of delivery, the association of PGP with these common factors remained
after adjustment for other study factors.

Conclusion: The results show high prevalence of PGP in women who had caesarean delivery than those who
had a vaginal delivery. The finding suggests that during postpartum period, LBP before pregnancy, parity, ASLR test
score 24, bilateral P4 test, and sitting position during breast-feeding were significantly associated with increased risk
of PGP in both vaginal and caesarean modes of deliveries, but further studies are needed for definitive conclusions.

Keywords: Pelvic girdle pain; Posture; Breast-feeding; Mode of
delivery; Low back pain

Introduction

Recently, many studies have focused on musculoskeletal disorders
such as low back pain (LBP) or pelvic girdle pain (PGP) during
pregnancy, postpartum period, or several years after childbirth [1-3].
Studies suggest that PGP is a particular form of LBP. PGP can arise
either alone, or concomitantly with LBP [2]. The common site of PGP
is between the gluteal fold and the posterior iliac crest, especially close
to the sacroiliac joints, and can promulgate to the posterior thigh. Pain
can also occur in conjunction with, or exclusively in, the symphysis.
This pain is often associated with reduced standing, walking and sitting
activities [2,4]. The majority of symptoms related to PGP gradually
disappear after delivery; however, some women may have persistent
problems for years, after childbirth [5-7].

Regardless of socioeconomic factors, PGP is prevalent worldwide
[8]. Majority of studies on PGP have been carried out in western [9-12],
and non-western countries [13-16], indicating that PGP is a universal
problem. Based on European guidelines, the point prevalence of
women suffering from PGP is 20%. The prevalence of post-pregnancy
PGP declines, although pain persists for 1 to 2 years in 8-10% of
women [1,17,18]. This variation in PGP prevalence rate could be lack
of consistency in definitions, methodological limitations such as lower
statistical power or confounding factors, and small sample size [2,3].

Childbirth events such as caesarean sections or vaginal deliveries
and experience of birth, may have a long-term impact on women’s
health [19]. Nowadays, greater attention is being paid to the causes
and consequences associated with various methods of delivery.
Women undergoing vaginal delivery are more likely to experience
perineal pain [20], while women undergoing cesarean birth report
increased tiredness, breast-feeding problems and backache [20]. A

recent study found that mothers experiencing a caesarean section
or vaginal delivery were most likely to report postpartum pain as
a serious problem [21]. Furthermore, it was revealed that elective
caesarean section was associated with an increased risk of persistent
low back and pelvic pain after pregnancy [22]. On the contrary to the
findings of previous studies, few contradictory results also have been
published [15,23]. Earlier, several studies reported that postpartum
PGP correlates with prepregnancy history of LBP, multipara, heavy
workloads, and previous trauma to the pelvis [1,2,15,18,24-26]. There
are conflicting reports related to influence of parity [3,14,15,26,27],
age [3,14,15,26,27], use of epidural/spinal anesthetic and analgesic
techniques [3,14,15,26], and heavy workload during pre-pregnancy
[3,15,26,27]. Most of these previous studies published were based on
self-reports, and without clinical assessments for PGP. Furthermore,
these studies did not uniformly classify PGP during pregnancy and
postpartum.

Despite several studies on PGP, relatively little research have been
carried out to elucidate some of the possible impacts of risk factors
and occurrence of PGP from childbirth, particularly in relation to the
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mode of delivery. Therefore, it seems important to recognize associated
factors of PGP in different modes of deliveries that could contribute
to better understanding of the cause of this condition, during the
postpartum period. Lack of knowledge of the various impacts of the
mode of deliveries during postpartum period on women with PGP
has led to this study. This study presents the results on the occurrence
of pain in different locations of pelvic girdle in postpartum women,
who underwent vaginal or caesarean mode of delivery. The study also
assessed factors possibly associated with or without PGP in women,
who underwent vaginal delivery or caesarean delivery mode.

Materials and Methods

In this cross-sectional study, postpartum women were recruited
from the outpatient and inpatient departments of obstetrics and
gynecology department (OBG) at SDM College of Medical Sciences
and Hospital, Dharwad. The present study is a separate analysis of
data collected from a cross-sectional study of PGP, following delivery.
Postpartum women included in the study were interviewed and also
examined within one year of giving birth. Women willing to participate
were briefed about the study and their written consent was taken. The
medical ethics committee of the SDM College of Medical Sciences and
Hospital, Dharwad approved the study.

A total of 284 postpartum women who were registered in the
department of OBG were recruited consecutively between September
2009 and December, 2010. The postpartum women were interviewed
using a questionnaire and were physically evaluated by two
physiotherapists. Both therapists were blinded for all questionnaire
data. All 284 women gave their informed consent for participation
(100% participation). Furthermore, all these participants completed
questionnaires on general and medical history, pain location using a
pain drawing, previous LBP and breast-feeding.

Inclusion and exclusion criteria

Women with and without PGP in postpartum period were
recruited. Pelvic girdle pain was diagnosed based on following criteria:

1. Pain experienced distal to L5 and pain in the pelvic girdle
region between the posterior iliac crest and the gluteal fold,
with or without radiation in the posterior thigh and calf, and
with and without pain in the symphysis [28].

2. Pain which is reproducible by at least two or more positive
pelvic pain provocation tests (two tests bilaterally) [28,29].

3. Positive pelvic pain provocation test must reproduce a familiar
pain in the woman, with regard to location and quality [28].

Women with a history of systemic locomotor system disease, spinal
problems, spinal fractures, hip pathologies such as arthritis, generalized
osteoporosis, history of neoplasm and gynecological problems were
excluded.

Clinical examination

In accordance with previous studies, following tests were included:
functional test, i.e. the ASLR test [30] and P4 test [31], the long
dorsal sacroiliac ligament test in postpartum women [7], modified
Trendelenburg’s test [32], Patrick Faber’s test [32], symphysis pubis
palpation test [32], distraction test [33] and compression test [34]. All
these tests have been commonly used and have shown good interrater
reliability.

After clinical examination, pain locations were identified within
the pelvic area from pain drawings. The pain locations in the pelvic
area were subsequently classified normal (no pain), pain in single SI
only, pain in both SI (double SI), pain in all three joints (severe pain)
and pain in symphysis only (symphysiolysis). In addition, pelvic joint
pain in all three locations was considered as PGP associated with severe
pain.

Study factors

Each study group (vaginal delivery and caesarean delivery) was
dichotomized into women with PGP and no PGP (without PGP). The
following associated factors were included in the univariate analysis:
age category (coded: <20 years, 21-25, 26-30, 30-35, 36-40 years), BMI
defined as kg/m?* (coded: normal weight (18.5-24.9), overweight (25.0-
29.9), extreme overweight (230), parity (coded: 1 (primiparous), 2
(two previous delivery), 3 (three previous delivery), time since present
delivery (coded: <4weeks, 5-8weeks, 9-12weeks, >12weeks), smoking
(coded: non-smoker; smoker), LBP before pregnancy (coded: no; yes)
and epidural analgesia (coded: no; yes). Furthermore, work load of
postpartum women were identified by three levels of self-determined
physical activity: 1) Moderate work load: activity requiring a minimal
amount of standing, slow walking that do not cause sweating; 2) Heavy
work load: activity that required continuous walking and carrying
loads 2-5 kg (might cause light sweating); 3) Very heavy work load:
jobs required brisk walking, carrying heavy loads (>5 kg) that caused
heavy sweating.

In accordance to previous studies [35,36], an ASLR score ‘4’ and
above was considered as a positive test (coded: sum<4; sum=>4). P4
test score (coded: negative, unilateral positive, bilateral positive),
and sum of pain provocation test (coded: 0-1, 2-3, 4-5, 6-8) were
categorized. Moreover, factors such as breastfeeding pattern (coded:
no; yes), minutes per feeding (coded: 1-10 mins, 11-20 mins, >20
mins), frequency of feeding in 24 hours, i.e. feeds per day (coded:
<5Stimes; >5times) and position of feeding (coded: supine/side-lying,
sitting, both) were added.

Data analysis

Descriptive data are presented as frequencies, mean and standard
deviation (SD). In each mode of deliveries (vaginal or caesarean
delivery), all variables associated with PGP were compared in subjects,
with or without PGP. Chi square test or Fisher’s exact test was
performed, when appropriate. For each mode of delivery, a logistic
model was constructed in which the outcome variable was dichotomous
with the presence or albescence of PGP during postpartum. Logistic
regression analyses (forward stepwise method) were performed for
factors statistically significant at P<0.05 level in Chi square test or
Fisher’s exact test. Initially, univariate analysis was carried out for
each independent and dependent variable to compute crude estimates.
Thereafter, significant independent variables were entered into forward
stepwise logistic regression analysis. The final adjusted model included
significant variables with an accepted statistical significance level of
p<0.05. The forward stepwise logistic regression analysis was once
again confirmed by backward stepwise logistic regression. All analyses
were performed with SPSS version 16.0 (SPSS Inc., Chicago, IL).

Results

A total of 284 postpartum women (96 vaginal deliveries and 188
caesarean deliveries) who registered in the department of OBG were
enrolled for the study. The participants were aged between 20 years and
38 years, with the mean age of 25 years (SD=3.9). Baseline characteristics
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of all women and descriptive data for women with vaginal and ) x2 P
.. . . Variables No PGP PGP Total
caesarean deliveries are presented in tables 1-3, respectively. At the Test Value
time of evaluation, in vaginal delivery group, 24 women were assigned n (%) n (W) n | (%)
to “PGP” group and 72 to “No PGP group”. Likewise, in caesarean Age category
delivery group, 92 women were assigned to “PGP” group and 96 to <20 8 |11] 2 | 83|10 104
“No PGP group”. 21-25 40 | 556 | 10 | 41.7 50 | 521
26-30 17 | 23.6 7 1291 24 | 25.0 6.482 0.166
In the present study, the prevalence of postpartum PGP in Indian 31-35 6 83 4 167 10 | 104
women was 42%, of whom 10% reported severe pain in all three pelvic 36-40 1 14 1 42 2 | 21
joints. There was a much higher rate of PGP during postpartum period Epidural Analgesia
(33.3%) in the caesarean group, than in the vaginal group (8.3%). In No 29 | 403 8 333 37 | 385 0366 0.63
the caesarean group, 51% of women reported experiencing PGP after Yes 43 | 59.7 16 | 66.7 | 59 615
their surgery, with 12% describing the problem as severe. Furthermore, Parity
with 25% of women who had vaginal delivery reported PGP during 1 47 | 653 | 3 [ 125 50 | 521
postpartum and 5% indicating as a severe problem (Table 1). 2 16 | 222 | 16 | 667 | 32 | 33.3 | 32.50.000"
23 9 12.5 5 208| 14 | 146
Fifty-three percent of the women in this study were non- ASLR Test
housewives. We noticed that all women belonged to non-smoking <4 72 100 2 83 | 74 77 85.6 | 0.000*
group, hence smoking was not considered for the final analysis. 24 0 0 |22 917 22 229 |7
Among primiparous mothers in vaginal group (Table 2), 12% of P4 Test
women reported PGP, compared with 67% of women with 2 previous Negative 72 /100 | 0 | O |72 750
deliveries, and 21% of women with 3 or more previous deliveries. Unilateral Positive 0 0 |10 417 10 104  96.0 0.000"
Similarly, among primiparous mothers in the caesarean group (Table Bilateral Positive 0 0 |14 583 14 | 146
3), 49% of women reported PGP, compared with 36% of women with Sum Of Pain Provocation Test
2 previous deliveries, and 15% of women with 3 or more previous 0-1 37 | 514 1 0 0 |37 |385
deliveries. 23 34 472 12500 46 479 .04 oo0r
4-5 1 1.4 11 | 458 12 125
Overall, 133 women (53%) reported to have low back pain before 6-8 0 0 142 1 10
pregnancy, with 88% and 57% describing the problem as major in BMI Classification
the vaginal (Table 2) and caesarean groups (Table 3), respectively. At Normal Weight 12 167 | 5 1208 17 | 177
the time of examination, 42% of women who had a vaginal delivery =~ Overweight 57 | 792 | 18 750 75 | 781 0.21 0.897
reported experiencing PGP from their surgery in the first 5 to 8 weeks Extreme Overweight 3 42 1 142 4 | 42
after the delivery (Table 2). Likewise, in the caesarean group, 44% LBP Before Pregnancy
women had complaints of PGP in the first 9-12 weeks of postpartum No 38 528 3 125 41 427 10 930001
(Table 3). Yes 34 | 472 21 | 875 55 573
Breast Feeding Pattern
o ) ) Caesarean Partially 29 | 40.3 11 | 458 40 417 0.229] 0.633
Characteristics All women Vaginal delivery delivery Exclusively 43 597 13 | 542 | 56 | 583
Minutes Per Feedin
Pe(:z;nt Mean+SD Pe(rozt)ent Mean+SD Pe(';Z(;nt Mean+SD 1-10 Min g 29 | 403 | 11 | 458 40 417
Age (Years) 25.0£3.9 271+ 3.9 25.7 + 11-20 Min 30 | 417 8 |333 38 39.6 0.523| 0.77
5.0 >20 Min 13181 5 208 18 188
:?1?1?),( l('rll(?;:‘z) 255+ 28 250+ 2.8 255.271 |lfll;‘e;quency Of Feeding In 24
Education (Feeds Per Day)
<10th Std. 22.5 18.8 24.5 <5t!mes 9 12.5 4 1167 13 | 135 0.267| 0.605
<Graduation 31.3 31.3 31.4 >5times 63 | 875 20 | 833 83 865
Graduation 29.2 30.2 28.7 Position Of Feeding
Post Graduation| 16.9 19.8 15.4 Supine/Side-lying 41 569 | 3 | 125 | 44 | 458
Work Status Sitting 11 1563 | 20 833 31  32.3 |38.16 0.000*
Non Housewife = 52.5 46.9 55.3 Both 20 278 1 | 42 21 | 219
Housewife 475 53.1 44.7 Work Load
LBP before Moderate 52 | 722 18 75.0| 70 @ 729
pregnancy Heavy 7 9.7 3 125 10 | 104 0.486 0.784
No 53.2 42.7 58.5 Very Heavy 13 | 1841 3 125 | 16 | 16.7
Yes 46.8 57.3 415 Time Since Present Delivery
PGP in Joints <4wks 12 16.7 4 167 16 | 16.7
No Pain 57.7 75.0 48.9 5-8wks 24 | 333 10 | 417 34 354 248 | 0.479
Single S| 10.6 4.2 13.8 9-12wks 34 | 47.2 8 333 42 438
Double SI 13.0 8.3 15.4 >12wks 2 2.8 2 8.3 4 4.2
All three 9.5 5.2 1.7 * Significant at 5% level (p<0.05)
Symphysiolysis 9.2 7.3 10.1

Table 1: Baseline characteristics of 284 postpartum women.

Table 2: Descriptive data and test for difference between PGP and no PGP among
vaginal delivery women.
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Variables No PGP PGP Total X2 Test P Value
n (%) n (%) n (%)
Age category
<20 8 8.7 8 8.3 16 | 85
21-25 46 | 50.0 50 | 521 | 96 | 51.1
26-30 26 | 283 26 | 271 | 52 | 27.7 | 0.082 0.99
31-35 10 | 109 10 | 104 20 | 10.6
36-40 2 22 2 21 4 2.1
Epidural Analgesia
No 37 402 | 37 385 74 | 394
Yes 55 598 | 59 615 114  60.6 0.5 0.814
Parity
1 61 66.3 47  49.0 108 574
2 21| 228 35 | 365 56 | 298 5.89 0.05*
=3 10 | 109 14 | 146 24 | 1238
ASLR Test
<4 92 | 100 6 6.2 | 98 | 52.1 .
24 0 0 90  93.8 90 479 165 | 0.000
P4 Test
Negative 92 | 100 6 6.3 | 98 | 52.1
Unilateral Positive = 0 0 30 313 30 16.0 1.65 | 0.000*
Bilateral Positive 0 0 60 625 60 319
Sum Of Pain Provocation Test
0-1 92 100 | 37 385 129 68.6
2-3 0 0 46 | 479 | 46 | 245 .
4-5 0 0 12 | 125 12 | 64 824 | 0.000
6-8 0 0 1 1.0 1 0.5

BMI Classification

Normal Weight 15 163 | 17 | 17.7 | 32 170
Overweight 73 793 | 75 | 781 148 | 78.7 | 0.067 0.96
Extreme Overweight, 4 4.3 4 4.2 8 4.3

LBP Before
Pregnancy
No 69 750 | 41 427 110 585 .
Yes 23 | 25,0 55 | 57.3 | 78 | 415 20.18 | 0.00
Breast Feeding
Pattern
Partlélly 39 424 40 417 79 420 0.01 0.92
Exclusively 53 576 | 56 583 109 58.0
Minutes Per
Feeding
1-10 Min 39 424 40 417 79 420
11-20 Min 37 402 | 38 396 75 399 0.059 @ 0.971
>20 Min 16 | 174 | 18 | 188 | 34 | 181
Frequency Of Feeding In 24
Hrs
(Feeds Per Day)
<btimes 13 | 141 13 | 135 26 | 138
>5times 79 859 83 865 162 86.2 0.014 ) 0.9807
Position Of
Feeding
Supine/Side-lying | 43 | 46.7 | 19 | 19.8 | 62 @ 33.0
Sitting 28 | 304 67 | 69.8 95 | 50.5 | 29.13 | 0.000*
Both 21228 10 | 104 31 | 165
Work Load
Moderate 67 728 | 70 | 729 137 729
Heavy 10 | 109 10 | 104 20 | 10.6 | 0.013 | 0.994
Very Heavy 15 | 163 16  16.7 31 16.5
Time Since Present Delivery
<4wks 15 | 163 16 | 16.7 | 31 | 165
5-8wks 33 359 34 354 67 356 01 0.96
9-12wks 40 | 435 42 | 438 82 | 436
>12wks 4 4.3 4 4.2 8 43

* Significant at 5% level (p<0.05)

Table 3: Descriptive data and test for difference between PGP and no PGP among
caesarean delivery women.

In addition, while breast-feeding, women experiencing vaginal
delivery reported high percentage (83%) of PGP, while in a sitting
position than in supine/side-lying (13%) or both positions (4%) (Table
2). Similarly, women delivered by caesarean section reported greater
rate of PGP in sitting position (70%), than in supine/side-lying (20%)
or both positions (10%) (Table 3).

In the present study, the sum of score of ASLR ranged from 0 to 10.
In the caesarean delivery group, 94% women with PGP had reported
an ASLR score of 4 or higher, during the postpartum period (Table
3), whereas in the vaginal delivery group 92% had reported an ASLR
score of >4 (Table 2). At the time of examination, 59% women who
were having PGP in the vaginal delivery group reported positive
bilateral P4 test, and 42% reported positive unilateral P4 test (Table 2).
Interestingly, in the caesarean group of women with PGP noted lower
rates on P4 test (31% unilateral and 63% Bilateral) (Table 3).

Overall, in the vaginal delivery group, women with PGP differed
significantly from without PGP (Table 2), in terms of LBP before
pregnancy (P<0.001), parity (P<0.000), ASLR category (P<0.000), P4
test (p<0.000), sum of pain provocation test (p<0.000) and position of
feeding (P<0.000). Similarly, we noticed that, women who were having
PGP in the caesarean group differed significantly from women without
PGP group (Table 3), in terms of LBP before pregnancy (P<0.00),
parity (P<0.05), ASLR category (P<0.000), P4 test (p<0.000), sum of
pain provocation test (p<0.000) and position of feeding (P<0.000). Age,
epidural analgesia, BMI, breast-feeding pattern, minutes per feeding,
frequency per feeding, work load and time, since present delivery
was not different between women who were having PGP and women
without PGP in the vaginal delivery group (Table 2), or the caesarean
delivery group (Table 3).

Table 4 displays the crude and adjusted ORs with 95% Cls for PGP
among women delivered by vaginal delivery. After adjustment for the
other factors (Table 4), only five factors were associated with increased
risk of PGP were

(1) LBP before pregnancy (adjusted OR, 1.7; 95% CI, 1.4-2.6)

(2) Sitting position during feeding (adjusted OR, 1.6; 95% CI, 1.1-
4.3)

(3) ASLR test score > 4 (adjusted OR, 2.0; 95% CI, 1.8-3.4)
(4) Bilateral P4 test (adjusted OR, 1.6; 95% CI, 1.1-3.0)

(5) Parity (2 previous delivery adjusted OR, 1.2;95% CI, 0.6-2.1 and
3 or more previous delivery adjusted OR, 1.6; 95% CI, 1.1-2.6).

A stepwise logistic regression model demonstrated that other
factors were not associated with PGP in the vaginal delivery group
(P>0.05).

Similarly, in the caesarean group of women (Table 5), the logistic
regression analysis showed that

(1) LBP before pregnancy (adjusted OR, 2.8; 95% CI, 1.5-4.1)

(2) Sitting position during feeding (adjusted OR, 1.8; 95% CI, 1.2-
5.6)

(3) ASLR test score 24 (adjusted OR, 2.3; 95% CI, 1.2-3.5)
(4) Bilateral P4 test (adjusted OR, 1.7; 95% CI, 1.1-6.2)

(5) Parity (2 previous delivery adjusted OR, 1.4; 95% CI, 1.0-2.3
and 3 or more previous delivery adjusted OR, 1.1; 95% CI,
0.7-2.6) were associated with increased risk of PGP during
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Dependent Variable: PGP and No PGP
Independent variables Crude Odds Ratios 95% CI P Value Adjusted Odds Ratios 95% CI P Value
Parity
1 1.02 1.02
2 1.5 1.2-1.9 0.02* 1.2 0.6-2.1 0.01*
23 1.7 1.4-2.3 0.02* 1.6 1.1-2.6 0.01*
ASLR Test
<4 1.0° 1.0°
24 23 1.1-4.6 0.03* 2.0 1.8-3.4 0.001*
P4 Test
Negative 1.0° 1.0°
Unilateral Positive 2.0 1.7-2.3 0.01* 1.2 0.6-2.1 0.23
Bilateral Positive 1.7 1.3-2.1 0.01* 1.6 1.0-3.7 0.001*
Sum Of Pain Provocation Test
0-1 1.0° 1.0°
2-3 23 1.8-3.3 0.03* 1.0 0.8-3.5 0.28
4-5 21 1.7-2.6 0.02* 1.7 0.9-4.2 0.74
6-8 1.8 1.3-25 0.02* 1.4 0.5-2.9 0.33
LBP Before Pregnancy
No 1.0° 1.0°
Yes 1.9 1.1-3.0 0.01* 1.7 1.4-2.6 0.001*
Position Of Feeding
Supine/Side-lying 1.02 1.02
Sitting 1.9 1.3-2.8 0.00* 1.6 1.1-43 0.001*
Both 1.6 1.1-2.3 0.02* 1.1 0.7-2.2 0.81

The adjusted odds ratios are adjusted for all the other independent variables presented in the table.

aReference category; * Statistically significant at .05 level

Table 4: Crude and adjusted odds ratios with 95% confidence intervals (Cl) for PGP among vaginal delivery women.

postpartum period. Furthermore, a stepwise logistic regression
model demonstrated that other factors were not significant
predictors of PGP in the caesarean delivery group (P>0.05).

Discussion

In this study of 284 women, 41% of the women reported pain in
the pelvic girdle during postpartum period, with 10% describing the
problem as severe in all three pelvic joints. The reported prevalence
of PGP in our study was higher than in previous studies [1,2,9,37].
Overall, 33% of the women experienced PGP after caesarean delivery,
as compared with 8.3% of vaginal delivery group. Furthermore, there
was a much higher rate of severity of PGP in the caesarean group (12%)
compared to the vaginal group (5%). In comparison to earlier studies,
the results revealed that the prevalence of PGP in women undergoing
caesarean delivery was much higher [22,38]. In a study by Mogren [22],
it was found that 3.6% experienced low back and pelvic pain (LBPP)
after vaginal delivery and 6% had recurrent LBPP and 8% experienced
continuous LBPP. Furthermore, 4% experienced LBPP after caesarean
section, 6% had recurrent LBPP and 7% experienced continuous LBPP.
More recently, it was revealed that within one year after delivery, 20%
of women reported pain after caesarean delivery, as compared to 17%
after vaginal delivery [38]. As compared to this study, the results showed
lower percentage of pain in women who underwent vaginal delivery. In
addition, it was observed that in vaginal group, 12% of primiparous
women reported PGP, compared with 67% of women with 2 previous
deliveries, and 21% of women with 3 or more previous deliveries.
Similarly, in caesarean group, 49% of primiparous women reported
PGP, compared with 36% of women with 2 previous deliveries, and
15% of women with 3 or more previous deliveries. However, this has
not been previously reported in the literature. Most of these previous
studies were based on self reports, but diagnoses to identify PGP pain

was not confirmed by clinical examination. Moreover, in these studies
back pain and pelvic pain were considered as one condition. According
to current guidelines [2], it has been clear that PGP and LBP are two
different conditions that require different treatment strategies [39]. In
the study, all postpartum women were clinically examined, regardless
of having PGP pain or not. This helped to compare the findings of PGP
and without PGP in postpartum women, and also to detect and explore
test results of both the groups.

Earlier, a large number of studies have focused on risks and
benefits of the mode of delivery [40]. According to previous literature,
women who had a caesarean delivery experienced greater short and
long-term morbidity, than their counterparts who had a vaginal
delivery [41]. Based on these facts, when interpreting studies of the
impact of cesarean delivery, one needs to consider that it may not be
appropriate to compare women who delivered by cesarean, with those
who delivered vaginally. Therefore in the study, the possible associated
factors and occurrence of PGP were analyzed, particularly in relation
to vaginal delivery, and as well as caesarean mode of delivery. To the
author’s knowledge, this is the first time that PGP in different modes of
deliveries and its associated factors has been investigated in this study
context.

The main results from this study were LBP before pregnancy,
parity; ASLR test score >4, bilateral P4 test and sitting position during
breast-feeding were significantly associated with vaginal delivery
group and caesarean delivery group during postpartum period. In
both modes of delivery, the association of these common factors with
PGP remained after adjustment for other study factors. Interestingly,
other factors had any predictive power with neither vaginal delivery
nor caesarean delivery. These associations have not yet been described
in women with PGP, who underwent vaginal or caesarean mode of
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Dependent Variable: PGP and No PGP
Independent variables Crude Odds Ratios 95% CI P Value Adjusted Odds Ratios 95% ClI P Value
Parity
1 1.0° 1.02
2 1.7 1.1-2.5 0.02* 1.4 1.0-2.3 0.001*
23 1.5 0.9-2.4 0.01* 1.1 0.7-2.6 0.01*
ASLR Test
<4 1.0° 1.0
24 34 1.2-5.4 0.00* 23 1.2-3.5 0.001*
P4 Test
Negative 1.0° 1.0°
Unilateral Positive 3.1 2243 0.01* 1.7 1.1-6.2 0.15
Bilateral Positive 34 1.3-5.0 0.01* 25 1.3-43 0.001*
Sum Of Pain Provocation Test
0-1 1.0° 1.0°
2-3 34 1.7-4.9 0.04* 1.4 0.6-2.4 0.33
4-5 3.7 1.8-5.8 0.03* 1.7 0.5-3.0 0.43
6-8 3.2 1.6-6.6 0.01* 1.4 0.8-2.5 0.94
LBP Before Pregnancy
No 1.0° 1.0°
Yes 3.1 1.4-5.2 0.00* 2.8 1.5-4.1 0.001*
Position Of Feeding
Supine/Side-lying 1.0° 1.02
Sitting 4.2 2.1-6.8 0.00* 1.8 1.2-5.6 0.001*
Both 2.0 1.3-4.4 0.01* 1.2 0.5-5.7 0.32

The adjusted odds ratios are adjusted for all the other independent variables presented in the table.

@ Reference category; * Statistically significant at .05 level

Table 5: Crude and adjusted odds ratios with 95% confidence intervals (Cl) for PGP among caesarean delivery women.

delivery. Furthermore, the associated factors identified in this study
differ from those that have been reported before [2,42].

Overall, 47% of all women reported LBP prior to pregnancy,
58% reported LBP after vaginal delivery and 42% reported LBP after
caesarean delivery. Furthermore, in both modes of deliveries, low back
pain in the year preceding pregnancy was associated with PGP. This
result is consistent with previous studies that reported increased risk
of developing PGP with previous history of LBP [2,9,43]. In addition
to LBP, parity factor was associated significantly with PGP in both
the groups. Our results related to parity are consistent with previous
studies [9,27,43,44]. According to a few authors, hormonal changes
induce structural changes in pelvic joints after pregnancy [45-47].
Such changes could induce pain in both primiparous and multiparous
women. Hence, pain that is associated with previous pregnancy
or delivery may increase sensitivity to pain in the pelvic joints in a
subsequent pregnancy [48,49].

Moreover, the results are consistent with one previous study
that reported increased risk of developing PGP with ASLR test [36],
but inconsistent with other studies [50,51]. Previously, it has been
suggested that disease severity in postpartum PGP patients can be
assessed using ASLR test [52]. Furthermore, it was concluded that there
is an association between the ASLR test and mobility in the pelvic joints
by neuromuscular activation pattern [53], but the evidence for these
association is very weak. It can be hypothesized that in both modes
of deliveries, PGP subjects having an ASLR score >4 are successful in
compensating pelvic instability and impairment of motor control by
enhanced activity of the surrounding muscles. In concurrence with
results of others [30,50-52], the study revealed that bilateral P4 test
was related to PGP in both modes of deliveries. Bilateral P4 test reveals
a familiar pain, distinctly located deep in the gluteal area [31,54].

Furthermore, subclinical afflictions can be detected with these tests.
Hence, these tests can be used in early identification of those patients at
risk for severe conditions.

Interestingly, the data revealed that breast-feeding pattern, minutes
per feeding, frequency of feeding and position of feeding was associated
with PGP in both groups. However, in the final adjusted model, breast-
feeding in a sitting position came out as statistically significant factor
in both modes of deliveries. Till date, these associations have not yet
been described in PGP literature. Although, breast-feeding is almost
universal to our knowledge, only one study has been found which
investigated breast feeding as a risk factor of PGP during postpartum
[55]. The major finding of this study was that continuous breast -feeding
and prolonged time of breast feeding were positively associated with
persistent low back and pelvic pain, six months after delivery. However,
Mogren [55] was limited to recall bias of PGP symptoms, and PGP was
not confirmed by clinical examinations.

The association of breast-feeding in a sitting position and PGP
during postpartum period appears to be an interesting problem. We
hypothesize that this provocation of pain while sitting may partly be
explained by an increased sensitivity to direct pressure, or tension on
tender structures in the gluteal region and sacroiliac joints. Moreover,
persisting kinetic disorders after childbirth might influence pain
occurrence in the spine and pelvis [56].

This study has several limitations. One of the limitations is that this
is a cross-sectional study of Indian postpartum women, and included
a small sample of postpartum women from only one hospital, which
may affect representativeness. Furthermore, all postpartum women
were included within one year of childbirth. The study did not test the
reliability and validity of the three levels of self-determined physical
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activity, or work load of the postpartum women. Another limitation
in our study is that without pain scale, self-reports of PGP may have
influenced the estimated occurrence of severity of pelvic girdle pain.
A few study factors in the study were not identified as predictors
in the final stepwise logistic regression analysis. The results may
underestimate the importance of these factors in Indian women.

Even though most women recover from PGP after delivery, specific
postpartum factors are likely to be linked to the cause. The association
of parity, previous LBP and breast-feeding position with PGP supports
such a hypothesis. The results suggest that the impact of caesarean
delivery on PGP may become more obvious, as caesarean rates increase
worldwide. Therefore, the identification of the associated factors in
the present study opens up new possibilities for the treatment and
prevention of PGP.

Conclusion

The results of the present study identified a high prevalence of PGP
in women who had caesarean delivery, than those who had a vaginal
delivery. The severity of PGP in postpartum women was higher in the
caesarean section group, than in the vaginal delivery group. The finding
suggests that during postpartum period LBP before pregnancy, parity,
ASLR test score >4, bilateral P4 test and sitting position during breast-
feeding were significantly associated with increased risk of PGP, in
both vaginal mode and caesarean mode of delivery, but further studies
are needed before definitive conclusions may be drawn.

References

1. Albert H, Godskesen M, Westergaard J (2001) Prognosis in four syndromes of
pregnancy-related pelvic pain. Acta Obstet Gynecol Scand 80: 505-510.

2. Vleeming A, Albert HB, Ostgaard HC, Sturesson B, Stuge B (2008) European
guidelines for the diagnosis and treatment of pelvic girdle pain. Eur Spine J
17: 794-819.

3. WuWH, Meijer OG, Uegaki K, Mens JM, Van Dieen JH, et al. (2004) Pregnancy-
related pelvic girdle pain (PPP), |: Terminology, clinical presentation, and
prevalence. Eur Spine J 13: 575-589.

4. Sturesson B, Uden G, Uden A (1997) Pain pattern in pregnancy and “catching”
of the leg in pregnant women with posterior pelvic pain. Spine (Phila Pa 1976)
22: 1880-1883.

5. Schytt E, Lindmark G, Waldenstrom U (2005) Physical symptoms after
childbirth: prevalence and associations with self-rated health. BJOG 112: 210-
217.

6. Slipman CW, Sterenfeld EB, Chou LH, Herzog R, Vresilovic E (1998) The
predictive value of provocative sacroiliac joint stress maneuvers in the
diagnosis of sacroiliac joint syndrome. Arch Phys Med Rehabil 79: 288-292.

7. Vleeming A, Vries HJ, Mens JM, Van Wingerden JP (2002) Possible role of
the long dorsal sacroiliac ligament in women with peripartum pelvic pain. Acta
Obstet Gynecol Scand 81: 430-436.

8. Bjorklund K, Bergstrom S (2000) Is pelvic pain in pregnancy a welfare
complaint? Acta Obstet Gynecol Scand 79: 24-30.

9. Larsen EC, Wilken-Jensen C, Hansen A, Jensen DV, Johansen S, et al. (1999)
Symptom-giving pelvic girdle relaxation in pregnancy. I: Prevalence and risk
factors. Acta Obstet Gynecol Scand 78: 105-110.

10. Mens JM, Vleeming A, Stoeckart R, Stam HJ, Snijders CJ (1996) Understanding
peripartum pelvic pain. Implications of a patient survey. Spine (Phila Pa 1976)
21: 1369-1370.

11. Stapleton DB, Maclennan AH, Kristiansson P (2002) The prevalence of recalled
low back pain during and after pregnancy: a South Australian population
survey. Aust N Z J Obstet Gynaecol 42: 482-485.

12. Wang SM, Dezinno P, Maranets |, Berman MR, Caldwell-Andrews AA, et
al. (2004) Low back pain during pregnancy: prevalence, risk factors, and
outcomes. Obstet Gynecol 104: 65-70.

13. Mousavi SJ, Parnianpour M, Vleeming A (2007) Pregnancy related pelvic girdle

20.

2

=

22.

23.

24.

2

[

26.

2

<

28.

2

o

30.

3

=

32.

3

w

34.

35.

36.

pain and low back pain in an Iranian population. Spine (Phila Pa 1976) 32:
E100-E104.

. Orvieto R, Achiron A, Ben-Rafael Z, Gelernter |, Achiron R (1994) Low-back

pain of pregnancy. Acta Obstet Gynecol Scand 73: 209-214.

. To WW, Wong MW (2003) Factors associated with back pain symptoms in

pregnancy and the persistence of pain 2 years after pregnancy. Acta Obstet
Gynecol Scand 82: 1086-1091.

. Van Dongen PW, De Boer M, Lemmens WA, Theron GB (1999) Hypermobility

and peripartum pelvic pain syndrome in pregnant South African women. Eur J
Obstet Gynecol Reprod Biol 84: 77-82.

. Ostgaard HC, Andersson GB (1991) Previous back pain and risk of developing

back pain in a future pregnancy. Spine (Phila Pa 1976) 16: 432-436.

.Rost CC, Jacqueline J, Kaiser A, Verhagen AP, Koes BW (2006) Prognosis of

women with pelvic pain during pregnancy: a long-term follow-up study. Acta
Obstet Gynecol Scand 85: 771-777.

. Schytt E, Waldenstrom U (2007) Risk factors for poor self-rated health in

women at 2 months and 1 year after childbirth. J Womens Health (Larchmt)
16: 390-405.

Glazener CM, Abdalla M, Stroud P, Naji S, Templeton A, et al. (1995) Postnatal
maternal morbidity: extent, causes, prevention and treatment. Br J Obstet
Gynaecol 102: 282-287.

. Declercq E, Cunningham DK, Johnson C, Sakala C (2008) Mothers’ reports of

postpartum pain associated with vaginal and cesarean deliveries: results of a
national survey. Birth 35: 16-24.

Mogren IM (2007) Does caesarean section negatively influence the post-
partum prognosis of low back pain and pelvic pain during pregnancy? Eur
Spine J 16: 115-121.

Drew MK, Sibbritt D, Chiarelli P (2008) No association between previous
Caesarean-section delivery and back pain in mid-aged Australian women: an
observational study. Aust J Physiother 54: 269-272.

Breen TW, Ransil BJ, Groves PA, Oriol NE (1994) Factors associated with
back pain after childbirth. Anesthesiology 81: 29-34.

. Ostgaard HC, Andersson GB (1992) Postpartum low-back pain. Spine (Phila

Pa 1976) 17: 53-55.

Turgut F, Turgut M, Cetinsahin M (1998) A prospective study of persistent back
pain after pregnancy. Eur J Obstet Gynecol Reprod Biol 80: 45-48.

. Kristiansson P, Svardsudd K, von Schoultz B (1996) Back pain during

pregnancy: a prospective study. Spine (Phila Pa 1976) 21: 702-709.

Gutke A, Kjellby-Wendt G, Oberg B (2010) The inter-rater reliability of a
standardised classification system for pregnancy-related lumbopelvic pain.
Man Ther 15: 13-18.

. Laslett M, Aprill CN, McDonald B, Young SB (2005) Diagnosis of sacroiliac

joint pain: validity of individual provocation tests and composites of tests. Man
Ther 10: 207-218.

Mens JM, Vieeming A, Snijders CJ, Koes BW, Stam HJ (2001) Reliability
and validity of the active straight leg raise test in posterior pelvic pain since
pregnancy. Spine (Phila Pa 1976) 26: 1167-1171.

. Ostgaard HC, Zetherstrom G, Roos-Hansson E (1994) The posterior pelvic

pain provocation test in pregnant women. Eur Spine J 3: 258-260.

Albert H, Godskesen M, Westergaard J (2000) Evaluation of clinical tests used
in classification procedures in pregnancy-related pelvic joint pain. Eur Spine J
9: 161-166.

. Laslett M, Williams M(1994) The reliability of selected pain provocation tests for

sacroiliac joint pathology. Spine (Phila Pa 1976) 19: 1243-1249.

Robinson HS, Brox JI, Robinson R, Bjelland E, Solem S, et al. (2007) The
reliability of selected motion- and pain provocation tests for the sacroiliac joint.
Man Ther 12: 72-79.

Stuge B, Morkved S, Dahl HH, Vollestad N (2006) Abdominal and pelvic floor
muscle function in women with and without long lasting pelvic girdle pain. Man
Ther 11: 287-296.

Vollestad NK, Stuge B (2009) Prognostic factors for recovery from postpartum
pelvic girdle pain. Eur Spine J 18: 718-726.

Volume 1 ¢ Issue 10 * 2012


http://dx.doi.org/10.4172/2167-0420.1000115
http://www.ncbi.nlm.nih.gov/pubmed/11380285?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11380285?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18259783?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18259783?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18259783?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15338362?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15338362?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15338362?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9280024?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9280024?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9280024?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15663586?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15663586?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15663586?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9523780?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9523780?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9523780?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12027817?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12027817?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12027817?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10646812
http://www.ncbi.nlm.nih.gov/pubmed/10646812
http://www.ncbi.nlm.nih.gov/pubmed/10023871?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10023871?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10023871?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8725930?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8725930?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8725930?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12495090?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12495090?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12495090?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15229002?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15229002?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15229002?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17268252?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17268252?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17268252?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8122500?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8122500?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14616251?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14616251?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14616251?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10413232?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10413232?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10413232?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1828628?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1828628?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16817072?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16817072?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16817072?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17439384?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17439384?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17439384?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7612509?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7612509?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7612509?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18307483?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18307483?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18307483?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16676151?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16676151?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16676151?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19025507?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19025507?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19025507?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8042807?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8042807?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1531555?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1531555?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9758258?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9758258?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8882692?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8882692?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19632883?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19632883?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19632883?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16038856?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16038856?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16038856?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11413432?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11413432?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11413432?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7866847?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7866847?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10823434?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10823434?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10823434?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8073316?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8073316?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16843031?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16843031?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16843031?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16386450?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16386450?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16386450?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19238458?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19238458?dopt=Abstract
http://dx.doi.org/10.4172/scientificreports.480

Citation: Mukkannavar P, Desai BR, Mohanty U, Parvatikar V, KarwaD, et al. (2012) Pelvic Girdle Pain after Child Birth: The Impact of Mode of

Delivery. 1:480. doi:10.4172/scientificreports.480

Page 8 of 8

37.

38.

3

©

40.

4

a

42.

43.

44,

45.

46.

4

Ay

Ostgaard HC, Roos-Hansson E, Zetherstrom G (1996) Regression of back and
posterior pelvic pain after pregnancy. Spine (Phila Pa 1976) 21: 2777-2780.

Wang BS, Zhou LF, Coulter D, Liang H, Zhong Y, et al. (2010) Effects of
caesarean section on maternal health in low risk nulliparous women: a
prospective matched cohort study in Shanghai, China. BMC Pregnancy
Childbirth 10: 78.

. Ostgaard HC, Zetherstrom G, Roos-Hansson E, Svanberg B (1994) Reduction

of back and posterior pelvic pain in pregnancy. Spine (Phila Pa 1976) 19: 894-
900.

McCourt C, Weaver J, Statham H, Beake S, Gamble J, et al. (2007) Elective
cesarean section and decision making: a critical review of the literature. Birth
34: 65-79.

.Borders N (2006) After the afterbirth: a critical review of postpartum health

relative to method of delivery. J Midwifery Womens Health 51: 242-248.

Kanakaris NK, Roberts CS, Giannoudis PV (2011) Pregnancy-related pelvic
girdle pain: an update. BMC Med. 9: 15.

(43) Albert HB, Godskesen M, Korsholm L, Westergaard JG (2006) Risk
factors in developing pregnancy-related pelvic girdle pain. Acta Obstet Gynecol
Scand 85: 539-544.

Ostgaard HC, Andersson GB, Karlsson K (1991) Prevalence of back pain in
pregnancy. Spine (Phila Pa 1976) 16: 549-552.

Mens JM, Pool-Goudzwaard A, Stam HJ (2009) Mobility of the pelvic joints in
pregnancy-related lumbopelvic pain: a systematic review. Obstet Gynecol Surv
64: 200-208.

Ostgaard HC, Andersson GB, Schultz AB, Miller JA (1993) Influence of some
biomechanical factors on low-back pain in pregnancy. Spine (Phila Pa 1976)
18: 61-65.

. Wurdinger S, Humbsch K, Reichenbach JR, Peiker G, Seewald HJ, et al. (2002)

48.

49.

50.

5

a

52.

53.

54.

5

(2]

56.

MRI of the pelvic ring joints postpartum: normal and pathological findings. J
Magn Reson Imaging 15: 324-329.

Nikolajsen L, Sorensen HC, Jensen TS, Kehlet H (2004) Chronic pain following
Caesarean section. Acta Anaesthesiol Scand 48: 111-116.

O’Sullivan PB, Beales DJ (2007) Diagnosis and classification of pelvic girdle
pain disorders--Part 1: a mechanism based approach within a biopsychosocial
framework. Man Ther 12: 86-97.

Robinson HS, Veierod MB, Mengshoel AM, Vollestad NK (2010) Pelvic girdle
pain--associations between risk factors in early pregnancy and disability or pain
intensity in late pregnancy: a prospective cohort study. BMC Musculoskelet
Disord 11: 91.

. Robinson HS, Mengshoel AM, Veierod MB, Vollestad N (2010) Pelvic girdle

pain: Potential risk factors in pregnancy in relation to disability and pain intensity
three months postpartum. Man Ther 15: 522-528.

Mens JM, Vleeming A, Snijders CJ, Koes BW, Stam HJ (2002) Validity of the
active straight leg raise test for measuring disease severity in patients with
posterior pelvic pain after pregnancy. Spine (Phila Pa 1976) 27: 196-200.

Mens JM, Vleeming A, Snijders CJ, Stam HJ, Ginai AZ (1999) The active
straight leg raising test and mobility of the pelvic joints. Eur Spine J 8: 468-473.

Robinson HS, Mengshoel AM, Bjelland EK, Vollestad NK (2010) Pelvic girdle
pain, clinical tests and disability in late pregnancy. Man Ther 15: 280-285.

. Mogren IM (2009) Breast Feeding Pattern may be Associated with Persistent

Low Back Pain and Pelvic Pain Half a Year Postpartum. The Open Epidemiology
Journal 2: 26-33.

Commissaris DA, Nilsson-Wikmar LB, Van Dieén JH, Hirschfeld H (2002)
Joint coordination during whole-body lifting in women with low back pain after
pregnancy. Arch Phys Med Rehabil 83: 1279-1289.

Volume 1 ¢ Issue 10 * 2012


http://dx.doi.org/10.4172/2167-0420.1000115
http://www.ncbi.nlm.nih.gov/pubmed/8979325?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8979325?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21122153?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21122153?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21122153?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21122153?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8009346?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8009346?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8009346?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17324181?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17324181?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17324181?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16814217?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16814217?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21324134?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21324134?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16752231?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16752231?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16752231?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1828912?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1828912?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19228440?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19228440?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19228440?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8434326?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8434326?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8434326?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11891978?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11891978?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11891978?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14674981?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14674981?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17449432?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17449432?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17449432?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20465798?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20465798?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20465798?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20465798?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20621546?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20621546?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20621546?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11805667?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11805667?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11805667?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10664304?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10664304?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20117040?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20117040?dopt=Abstract
http://benthamscience.com/open/toepij/articles/V002/26TOEPIJ.pdf
http://benthamscience.com/open/toepij/articles/V002/26TOEPIJ.pdf
http://benthamscience.com/open/toepij/articles/V002/26TOEPIJ.pdf
http://www.ncbi.nlm.nih.gov/pubmed/12235609
http://www.ncbi.nlm.nih.gov/pubmed/12235609
http://www.ncbi.nlm.nih.gov/pubmed/12235609
http://dx.doi.org/10.4172/scientificreports.480

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods 
	Inclusion and exclusion criteria 
	Clinical examination 
	Study factors 
	Data analysis 

	Results
	Discussion
	Conclusion
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	References



