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Abstract

Our review want to identify most incident risk factors that determine the persistence of PGP at 3-6 months after childbirth in

women with PPGP or PPGP and PLBP, because of about 1/3 does not recover after childbirth and continues to experience

symptoms after three months and in some cases up to two years. The research was performed on the databases ofMedline,

Cochrane, Pedro, Scopus, Web of Science and Chinal from December 2018 to January 2022 following the indications of the

PRISMA statement 2009 - and updated according to the PRISMA 2020- including observational cohort studies and prospective

questionnaires in English. Two authors independently selected studies excluding specific, traumatic, gynecological / urological

cause PGP or isolated PLBP and studies that did not include the primary outcome (presence / absence of PGP); studies with

an initial assessment in pregnancy / within one month of delivery and with at least a follow-up at least 3 months after delivery

were included. Two independent authors then performed an evaluation of the ROB using the QUIPS tool. Finally, in-depth

qualitative analysis was conducted, since due to high degree of heterogeneity in the data collection of the included studies and

lack of raw data suitable for quantitative analysis, it was not possible to carry out the originally assumed meta-analyzes for

subgroups. High levels of pain in pregnancy, high number of positive provocative tests, history of LBP / LPP, high levels of

disability in pregnancy, neurosis and high levels of Fear Avoidance Belief are main predictors of PPGP.
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Figure 1 
 
 
 

 
 
 

Figure 2 

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources 
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From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. 
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Abstract 
 
Background  

PPGP is a condition that affects 20% of pregnant women; about 1/3 does not recover after childbirth 

and continues to experience symptoms after three months and in some cases up to two years. It is not 

clear why only some women with PPGP recover, and for this reason the identification of risk factors 

would enable the early identification of women at risk of chronicity and would make it possible to 

define prevention strategies for those modifiable risk factors. 
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Objectives	

To identify the most incident risk factors that determine the persistence of PGP at 3-6 months after 

childbirth in women with PPGP or PPGP and PLBP. 

	

Search Strategy 

The research was performed on the databases of Medline, Cochrane, Pedro, Scopus, Web of Science 

and Chinal from December 2018 to January 2022 following the indications of the PRISMA statement 

2009 - and updated according to the PRISMA 2020- including observational cohort studies and 

prospective questionnaires in English.  

 

Selection criteria 

Two authors independently selected studies excluding specific, traumatic, gynecological / urological 

cause PGP or isolated PLBP and studies that did not include the primary outcome (presence / absence 

of PGP); studies with an initial assessment in pregnancy / within one month of delivery and with at 

least a follow-up at least 3 months after delivery were included. Two independent authors then 

performed an evaluation of the ROB using the QUIPS tool.  

 

Data collection and analysis 

Finally, in-depth qualitative analysis was conducted, since due to high degree of heterogeneity in the 

data collection of the included studies and lack of raw data suitable for quantitative analysis, it was not 

possible to carry out the originally assumed meta-analyzes for subgroups.  	

 

Main results 

The research process led to the inclusion of 10 articles which were evaluated using the QUIPS tool: 7 

studies were evaluated as low ROB and three as moderate ROB. 
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The most predictive risk factors of persistent PGP 3-6 months after childbirth seem to be in line with 

the literary landscape relating to the topic. 

 

Conclusions 

High levels of pain in pregnancy, high number of positive provocative tests, history of LBP / LPP, high 

levels of disability in pregnancy, neurosis and high levels of Fear Avoidance Belief are predictors of 

persistent PPGP, while there is weak or contradictory evidence regarding emotional distress, 

catastrophization, sleep disturbances. The impossibility of carrying out the meta-analysis by 

subgroups, suggests the need for further research with greater methodological rigor in the acquisition 

of outcome measures. 

Keywords: 

PGP pregnancy-related, PGP post-partum, persistent PGP, risk factors, systematic review 
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Introduction 

Pelvic Girdle Pain (PGP) identifies a pain that arises in relation to pregnancy, trauma, arthritis or 

osteoarthritis; it is felt between the posterior iliac crest and the gluteal line, in particular near the 

sacroiliac joint. Pain may be referred down the thigh posteriorly and may or may not occur in 

association with symphysis pain[1].	

It represents a multifactorial condition with partly unknown etiology: we are talking about 

biomechanical, traumatic, metabolic, genetic and degenerative factor[2].	

PGP is a frequent condition during pregnancy (Pregnancy-related Pelvic Girdle Pain-PPGP), it can 

occur together with PLBP (Pregnancy-related Low Back Pain) or less frequentaly separately. It has a 

prevalence ranging between 23% and 65% of women, with some variability based on how the disorder 

is defined and measured[3]. 50% of pregnant women suffer from PLPP, and amongst them 20% 

experience PPGP.	

Given the important heterogeneity of therminology in the literature, the incidence varies between 4% 

and 76%. Considering only the PPGP (excluding urological/gynecological causes) according to the 

definition of the "European Guidelines" of Cost Action 13, the incidence drops to 20%, with a high 

rate of misdiagnosis[4],[5].	

PPGP can occur in the first trimester of pregnancy (usually at the end), during delivery or in the first 

month postpartum[4]. The peak of symptoms generally occurs between the 24th and 36th week of 

gestation[6],[7] and their localization may change during pregnancy [8],[9],[10].	

Although 78% of women recovers spontaneously 6 weeks after delivery [44],  about 1/3 keeps on 

showing symptoms after three months and about 8.5% has  important symptoms after two years.	

According to Clinton's 2017 guidelines, the factors that determine the persistence of PGP in "late 

pregnancy" and post-partum are represented by: early onset of pain, localization of pain in several 

points, high number of positive provocation tests, dissatisfaction at work, low expectation of 

recovery[11].	
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In particular, the high intensity of pain and the number of painful sites have been identified as important 

factors in the transition from acute / subacute pain to chronic pain and persistent disability[12], [13].	

The altered body perception has been associated with altered motor control in subjects with LBP and 

the same relationship can be identified in individuals with persistent PPGP[14].	

Regarding the psychological domains, high levels of emotional distress[15], catastrophization[16] and 

the patient's poor expectation of recovery are identified as potential risk factors for persistence[17]. In 

particular, emotional distress during pregnancy has been associated with persistent PGP at six 

months[18].	

Additional factors such as sleep disorder, back pain, headache and fibromyalgia are considered 

important for the persistence of PGP[19].	

Pain characteristics and psychological risk factors are therefore considered important in women who 

develop persistent PGP[20] and for most of them no anatomical abnormalities and/or specific processes 

that can be identified through diagnostic tests have been found.[21].	

As shown by the 2018 review by Wuytack, F., despite the increase in interest and the number of 

international publications on PGP over the past twenty years, there are few studies dealing with PPGP, 

and it can be noted as the postpartum period is poorly studied in the literature. Studies dealing with it 

such as that of Sakamoto et al. of 2019 [53] do not comply with adequate methodological standards, 

giving us uncertain answers. 

It is not clear why only some women with PPGP recover, and for that reason the identification of 

persistency risk factors would allow to early target women at risk of chronicity and then to work out 

management strategies for those modifiable risk factors.	
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The goal of this systematic review is to identify which are mostly affecting modifiable risk factors in 

determing the persistence of PGP at 3 and 6 months port-partum in women with PGP or PGP and 

pregnancy-related LBP. 

 

METHODS 

Research strategy 

The search was performed by reviewing the literature on the Medline, Pedro, Chocrane, Scopus, Web 

of science and Cinhal databases from December 2018 to January 2022; only articles in English and 

published after 2000 were included. 

The search string and keywords used were: 

MEDLINE: (((“pelvic	girdle	pain”)	OR	“pelvic	girdle	pain"[MeSH	Terms])	OR	“pelvic	girdle	pain	

postpartum”)	OR	“pelvic	girdle	pain	pregnancy-related”)	AND	((“risk	factors”)	OR	"risk	

factors"[MeSH	Terms])	

51 articoli	

 

PEDRO simple search : pelvic girdle pain pregnancy 34 papers (26 RCT, 8 SR)	

 

COCHRANE: pelvic girdle pain 1 cochrane protocol e 127 trials	

 

CHINAL ( ( pelvic girdle pain OR pelvic girdle pain pregnancy-related OR pelvic	girdle	pain	

postpartum)	)	AND	(	risk	factors	or	contributing	factors	or	predisposing	factors	)	150	papers	

 

SCOPUS ( TITLE-ABS-KEY ( pelvic  AND girdle  AND pain  OR  pelvic  AND girdle  AND pain  

AND pregnancy-related  OR  pelvic  AND girdle  AND pain  AND postpartum )  AND  TITLE-

ABS-KEY ( risk  AND factors ) ) 32 papers	
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WEBOFSCIENCE ((pelvic girdle pain OR pelvic girdle pain pregnancy-related OR pelvic girdle pain 

postpartum)) AND	

(risk factors or contributing factors or predisposing factors ) 158 papers	

Study selection 

Eligibility criteria for the selection of articles have been defined.	

§ Population: Articles concerning women with PGP or LPP or PGP + LBP with no age limit, 

without stratification by number of births, or by type of birth, were included in the study.	

§ Outcome assessment: women were followed in the studies in prospective longitudinal 

observational way, without therapeutic interventions, evaluated through self-reported 

questionnaires and/or clinical examination. Considering that the onset of PGP is located in time 

between the end of the first trimester of pregnancy and the first month postpartum (including 

the stage of labor), we have included studies with initial assessment in pregnancy or within 1 

month of delivery and with at least one follow-up at least 3 months after delivery or beyond.	

§ Primary outcome: presence / absence of PGP according to the definition of Vleeming, 2008 

and Kanakaris, 2011.	

§ Secondary Outcome: disability, depression, catastrophization, quality of life, sleeping disorder.	

§ Types of studies: observational studies of prospective cohorts and prospective questionnaires.	

 

The exclusion criteria have also been defined	

§ Studies concerning specific PGP (inflammatory diseases, fractures, osteoporosis, neoplasia, 

other severe pathologies), traumatic PGP, PGP from gynecological/urological causes, PLBP 

taken in isolation and studies on biological risk factors only were excluded, while those studies 

in which both psychosocial and biological risk factors are analyzed were included. 
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§ Failure to include the primary outcome presence/absence of PGP (VAS) is a criterion for 

exclusion of the studies; the same does not apply for secondary outcome measures which may 

appear heterogeneously in the studies, and which will be analyzed in the meta-analysis if the 

minimum homogeneity criteria are met. 

 

The methodological process that led to the selection and inclusion of 10 articles by two independent 

authors (E.B. and S.M.) is summarized in Figure 1 and Table 1; any disagreement was resolved 

through discussion with a third author (G.G.). The table with the characteristics of the included studies 

is in the appendix (Annex 1).	

 

 

Risk of bias assessment 

We analyzed the risk of bias (ROB) via evaluation by two independent authors using the Quality In 

Prognosis Studies (QUIPS) tool and resolved discrepancies via discussion.	

For the application of QUIPS we referred to Hayden A. and colleagues[22], while with reference to 

Wuytack we assigned each item a "-" when it was evaluated as low risk of bias, "+/-" as moderate risk 

of bias and "+" as high risk of bias.	

The items considered are present in table 2. For the global assessment of the degree of risk of the 

individual studies (“overall”) we also referred to the Scottish Intercollegiate Guidelines Network 

(SIGN) for the evaluation of cohort studies which considers a high quality study (“+++”) (low ROB) if 

the majority of the criteria is met, acceptable ("++") (moderate ROB) if most of the criteria are met, 

while low quality ("+") (high ROB), if many of the criteria are not met.	

Referring to this we have given a low ROB to those studies in which more than half of the criteria were 

low ROB, a moderate ROB to those studies where there was not a majority of criteria met or they were 

partially met, and a high ROB to those studies where more than half of the criteria were high ROB.	
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To avoid interpretation mistakes, we have also kept Wuytack, F and colleagues symbology for the 

"overall" section. and we have not used that one present in the SIGN.	

Meta analysis 

Among the articles included it was possible to create 3 subgroups (VAS, previous LBP and number of 

positive tests), but it was not possible to conduct meta-analysis due to the heterogeneity of the outcome 

measures and the not sufficient amount of numerical data to enter in the quantitative calculation (Annex 

3). 

RESULTS 

The 10 included studies were qualitatively assessed using the QUIPS tool. 

During the evaluation with the QUIPS tool 7 studies were overall low ROB, 3 studies were evaluated 

as moderate ROB.	

The final results of the ROB assessment are shown in Table 2, while in the appendix (Annex 2) there 

is the evaluation of the articles with the specifications for each domain considered by the QUIPS tool.	

	

The 10 articles included in the systematic review are all prospective cohort studies. In 6 of the included 

studies the cohort was made up of pregnant women with PGP[28],[29],[24],[30],[25],[27], in 1 of healthy 

pregnant women[23], while in 3 both women with LPP and healthy[26],[54],[52]..	

The origin of the cohort is from a previous cross-sectional in 2 studies[23],[29] and from a previous 

retrospective study in 1[25], while in Bergstrom, 2017[24] the cohort was recruited in 2002.	

In 6 out of 10 studies women were assessed both by questionnaire and by physical 

examination[28],[23],[30],[25],[27],[52], in 4 studies only by questionnaire[29],[24],[26], [54].	
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The primary outcome of all included studies is persistent PGP which is assessed as presence/absence 

in 3 out of 8 studies[24],[26],[28], by VAS/NPRS in 6 studies[29],[30],[25],[27],[52],[54] and through NPRS and Mc 

Gill in 1[23].	

The baseline outcome assessment is done during pregnancy or within one month from delivery in all 

the included studies, while a certain variability is shown for the execution of the follow-up. 

In 6 studies it covers beyond 6 months post-partum[28],[23],[29],[27],[52],[54] while in 1 up to 12 years[24].	

The secondary outcomes analyzed are heterogeneous, but in 5 out of 10 studies one of the secondary 

outcomes is disability, which is evaluated with heterogeneous outcome measures: PGQ [23],[25], 

DRI[30],[54] , ODI[27]. Self-reported health status and quality of life are often considered the only factor 

and represent secondary outcomes in 5 out of 10 studies; also in this scenario we find a certain 

heterogeneity in the outcome measures: HR-Qol[23], EQ-5D[25], SF-36[27], SRH [29] and NHP [54].	

The risk factors analyzed are heterogeneous and therefore we decide to report the results for each study, 

trying finally to form subgroups for each risk factor. 

Albert H. et al. 2001, identified in the subgroup of women with PGS (n=100) the group with the worst 

prognosis within which they identified six risk factors correlated with the persistence of pain at two 

years: advanced age (³ 29 years; RR=1.9; p £ 0.05), poor education (RR=2.3; p£ 0.05), non-qualifying 

work or unemployment (p £0.05), high pain intensity (VAS³6; RR=1.6; p£ 0.05), low test indices 

mobility (£320) (RR=3.9; p£0.005), high number of positive provocative tests (³16) (RR=10.7; 

p£0.001).	

Beales D. et al., 2018 followed up on a group of women (n=29) on average at 15 months postpartum 

(SD=2.0) who had low to moderate levels of disability and pain at baseline (PGQ=28, SD=26; NRS=2, 

SD=3) and that in 41% of cases (n=12) reported continuous pain at follow-up. From the analysis made 

by using the Spearman correlation coefficient of three characteristics present at baseline (ASLR 

performance, sleep quality through PSQI and PPT in five parts of the body) and pain intensity (NRS), 

pain quality (Mc Gill), disability (PGQ) and quality of life (SF-36) at 15 months postpartum, it is 

highlighted that poor performance at ASLR during pregnancy correlates statistically significantly with 
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a low quality of life at 15 months postpartum (p= -0.558) and that a reduced PPT at the level of the 

sacrum during pregnancy correlates with high Mc Gill scores (p= -0.384). The presence of sleeping 

disorders in pregnancy is not correlated with any of the outcomes analyzed.	

According to Bergstrom C. et al., 2014 women with a history of LBP before delivery were 2.47 times 

more likely to report "recurrent pain" (OR=2.47; p-value=0.030) and of 3.35 to report "continuous 

pain" (OR=3.35; p-value=0.024) at follow-up at 14 months postpartum compared to those who at 14 

months had had a remission of symptoms ("no pain"); the presence of LBP before pregnancy is a strong 

predictor of pain 12-14 months postpartum. 

High levels of pain during pregnancy and in the first six months postpartum identify a worse outcome 

at 14 months after delivery: this finding is in contrast to Olsson, 2012 which does not identify this as 

a risk factor for long-term LPP. 

For Bergstrom C. et al., 2017 the most important predictor of poor outcome for women with PPGP at 

12 years seems to be “wide spread pain”: the outcome in fact finds a statistically significant correlation 

with the presence of sciatica (OR=3.4 (1.87-6.20); p<0.0001) and neck/thoracic pain (NP/TP) 

(OR=2.50 (1.40-4.48); p=0.002). The presence of NP/TP for more than 30 days in the last 12 months 

is associated with increase in the OR of 2.03 ((1.06-3.87); p-value=0.03). 

According with Robinson H. et al., 2010 (b), women that would show 3-4 painful areas during physical 

examination in pregnancy (CI=18.7(7.9, 29.6); p-value=0.007) or more than 6-8 postive provocative 

test (CI=11.2(2.4, 19.8); p-value=0.04) had statistically significantly higher pain levels at 12 weeks 

postpartum. A pre-pregnancy BMI of ³25 kg/m2 (CI=5.7 (-0.3, 11.8); p-value = 0.05), is associated 

with the intensity of pain but not statistically significantly correlated.	

The presence of pre-pregnancy LBP (CI=5.0 (0.5-9.5); p-value=0.03) and the sum of positive 

provocative tests on physical examination (CI=7.7 (1.1-14.3); p-value=0.03) correlate statistically 
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significantly with DRI at 12 weeks postpartum. Using "non-recovery at 12 weeks" as a dependent 

variable in a logistic regression model we see how the number of painful sites (CI=4.4(1.3-14.6); p-

value=0.02) and the sum of positive provocative tests (CI=3.5(1.2-10.3); p-value=0.02) is statistically 

significantly associated with non-recovery at 12 weeks, while pre-pregnancy BMI is weakly associated 

(p-value=0.05). According to Gausel A. et al., 2015 the combined presence of three independent risk 

factors (age³30 years (CI=2.9(1.3-6.8); p-value=0.012), moderate/high ODI in pregnancy 

(CI=5.1(1.7-15.0); p-value = 0.003) and PP with LBP in pregnancy (CI = 2.8 (1.2-6.4); p-value=0.017)) 

increases the risk of developing persistent PGP by 27 times compared to women with none of these 

factors, with an absolute risk of 35%. The investigated risk factors also correlate individually in a 

statistically significant manner with the investigated outcome.	

Catastrophization (PCS), avoidance behaviors (FABQ), intensity of current pain and of worst 

perceived pain (VAS), disability (DRI), and quality of life (NHP) are six predictors of persistent LPP 

6 months postpartum that Olsson C. et al. 2012, take into consideration. The presence of 

catastrophization (CI=1.06-3.98; p-value=0.034) and disability (CI=1.10-4.47; p-value=0.026) at 19-

21 weeks of gestation statistically increases the risk of postpartum LPP for a significant value; they 

found no correlation for the other factors investigated. 

Robinson H. et al., 2014, investigate pain and disability in women with PGP at the 30th week of 

gestation with one-year follow-up. Twelve weeks after delivery there are no significant differences in 

outcomes according to the considered variables (pain localization, ASLR, P4, PGP at the 30th week of 

gestation) except for the symphysis which correlates with higher levels of ache. 

At one year after delivery, the average values of the disability variables are similar, while women who 

reported PGP at 30 weeks of pregnancy, and who had pelvic pain, or who had positive P4 and ASLR 

were found to have lower values for pain outcome. According to Xiangsheng et al. 2021 high levels of 

neurosis assessed with the Quick big five personality test (QBFPT) are associated with persistent PGP 

after pregnancy (OR = 2.12, P = 0.001), while extroverted and conscientious behaviors tend to have a 

protective action towards the disorder (OR = 0.65, P = 0.001; OR = 0.78, P = 0.010, respectively). 
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Finally Fernando et al. 2020 confirms that high levels of Fear Avoidance Belief (FABQ) at 34-37 weeks 

of pregnancu lead to a higher risk of having persistent low back pain at 6 months after delivery with 

an OR of 1.060 (p ≤ .05). 

Therefore, the risk factors that are most correlated with long-term PGP analyzed in the included studies 

are: high levels of pain in pregnancy (Albert, 2001-moderate ROB and Bergstrom, 2014-low ROB), 

high number of positive provocative tests (Albert, 2001-moderate ROB; Robinson, 2010(b)-low 

ROB), LBP/LPP history (Bergstrom, 2014-moderate ROB; Robinson, 2010(b)-moderate ROB; 

Gausel, 2015-low ROB), high levels disability in pregnancy (Gausel, 2015- lw ROB; Olsson, 2012(b)-

low ROB), neurotic behavior (Xiangsheng, 2021-low ROB) and high levels of FABQ (Fernando 2020-

low ROB) (Figure 2.).	

	

DISCUSSION 

In the analysis of 10 studies, we identified about 13 different risk factors and this important 

heterogeneity exposes to uncertainty in the conclusions. 

The risk factors identified as the most predictive of persistent PGP 3-6 months after delivery seem 

quite in line with the scientific literature relating to the topic. 

 

According to Van den Berg 2012[23] and Eisenach 2008 [12], Albert 2001[28], Bergstrom 2014[29]  and 

Gausel 2020[44] eighlight how high levels of pain in pregnancy or in the immediate post-partum are 

related with disability at 6 weeks and with persistence of pain at 8/12 after delivery; this data is not 

confirmed by Olsson's study, 2012(b)[26].	

A large number of positive provocative tests in late pregnancy correlates with both pain and disability 

at 12 weeks postpartum[30] and Elden,2016[2] identifies that the most predictive tests of PGP up to 11 
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years are: the number of provocation tests positive (OR = 1.79), positive symphysis palpation test (OR 

= 2.01), positive Faber test (OR = 2.22) and positive modified Trendelenburg test (OR = 2.20). These 

data contrast instead with Robinson, 2014 who considers the influence of positive provocative tests in 

late-pregnancy to be minimal, in function and post-partum pain to be minimal[27].	

Comparing the literature with the data collected, the presence of LBP history appears to be associated 

both with the development of PGP in late pregnancy24], and with persistence of pain up to 6 months 

after delivery[18],[25]. In our review, LBP as a predictor of persistent PGP is the risk factor that is 

correlated in the largest number of studies (Bergstrom, 2014[29], Robinson, 2010(b)[30], Gausel, 

2015[25]) although 2 of these were rated as moderate ROB (Bergstrom, 2014[29], Robinson, 2010(b)[30]); 

this data is also the only one in agreement with the review by Wuytack et al. 2018[3].	

Two studies evaluated as low ROB and therefore of good quality (Gausel, 2015[25]e Olsson, 2012 

(b)[26]) bring to the conclusions that the presence of disability in pregnancy seems to predispose to 

persistence of PGP at 6 months after delivery in accordance with Sjodahl,2013 e Bjelland, 2012[25],[18].	

In our review only 5 studies rated as low ROB[25],[26],[23],[52],[54] and 1 rated as moderate ROB[30] consider 

psychosocial domains as risk factors for persistence and our analysis shows that the presence of 

emotional distress and depression in pregnancy are not associated with either pain or post-partum 

disability; although depressive symptoms are three times more frequent in women with LPP[26], the 

study by Gausel, 2015[25] cannot identify a cause-and-effect relationship. However, these results seem 

to contrast with the literature: Robinson, 2010 (a)[27 ] highlights that emotional distress in early 

pregnancy correlates with PGP in late pregnancy and  Bakker in 2013[32] ireports that Perceived Stress 

Scale (PSS)  associated with Pregnancy Mobility Index (PMI) analyzed in early pregnancy are strong 

predictors of disability in late pregnancy; Wuytack,2018[3] indicates a correlation between PGS and 

emotional distress, while Xiangsheng 2021 demonstrates an association between neurotic behaviors 

and persistence of PGP[52].	

Amongst the included studies only Olsson, 2012 (b)[26] shows the tendency to catastrophize in 

pregnancy as a factor of persistence of PGP at 6 months after delivery , confirmed by a study by the 
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same author (Olsson, 2012 (a))[16] in which evaluates the fluctuation in pregnancy and its correlation 

with postpartum pain and disability. In particular, according to Farzaneh et al. 2018 FABQ scores tend 

to vary with pain severity [45] and according to Fernando 2020, high FABQ scores at 34-37 weeks of 

gestation are predictive of PPGP[54]. Despite the growing number of studies correlating central 

sensitization patterns with sleep disturbances [28],[29], it is still a poorly investigated factor for PGP. 

Only one (Beales,2018)[23] of the eight included studies investigates a possible association with PPGP 

without finding a correlation, in agreement with a previous study of the same author (Beales, 2016)[20] 

where he finds an association between disorders of the sleep and PGP in pregnancy but not with 

persistent PGP. Other evidence instead reports that more than eight hours of sleep/rest the 30th week 

of pregnancy were associated with the persistence of pain at 12 weeks post-partum[31].	

As regards work, it seems that doing unskilled work, more than the workload itself, correlates with 

persistence of pain at 24 months after childbirth, while Van den Berg,2012[31] highlights a correlation 

between maintaining uncomfortable postures at work, mainly intended as positions with repeated 

twists and bends, and PGP at the 30th week of pregnancy and 6 weeks after delivery.	

The pre-pregnancy BMI shows conflicting evidence and appears to be associated, in a non-statistically 

significant way, with both disability and pain 3 months after delivery and Bjelland 2012[18] confirms 

that a BMI>30 in pregnancy is associated with persistent PGP at 6 months after delivery. Also 

according to Matsuda [47] excessive weight gain in pregnancy is one of the risk factors for LBPP after 

delivery.	

The characteristics of childbirth, the number of children, the number of pregnancies and the type of 

pregnancy, the weight and sex of the child, marital status, the use of contraceptives or other hormonal 

treatments, urinary infections in the years prior to pregnancy, smoking in pregnancy, are not correlated 

with persistence of pain in any of the studies and therefore does not contrast with the type of population 
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considered in the included studies. Diastasis of the rectus abdominis does not seem to affect PPGP 

either.[57]	

 

CONCLUSIONS 

High levels of pain in pregnancy, a large number of positive provocative tests, having had a history of 

LBP and LPP, high levels of disability in pregnancy, neurotic behavior and high levels of Fear 

Avoidance Belief are the most predictors of PGP long-term 3-6 months after 

delivery[25],[26],[28],[29],[30],[52],[54], but given the extreme heterogeneity of the risk factors, and of the 

outcome assessment and follow-up times investigated in the included studies, it is not possible to define 

homogeneous subgroups by prognostic factor and therefore to draw strong conclusions on what are 

the risk factors of persistence of PPGP.	

In the included articles, little attention was paid to the study of psychosocial domains or they were 

investigated together with numerous confounding factors, so that, despite the latest guidelines on the 

subject highlight how these factors are strongly correlated with the development of PGP in late-

pregnancy and persistence postpartum (recommendation A)[11], it was not possible to define their 

correlation with the persistence of pain.	

Through neuroscience studies it has been seen that during pregnancy there is an increase in pain 

sensitivity not related to the pregnangy period [ 30 ] and therefore not entirely correlated to 

biomechanical or hormonal factors, even if they play an important role in the processes of pain 

modulation[31].	

The processes underlying the development of postpartum pain and disability are different from those 

identified for PGP in pregnancy[35]	and this complexity of the condition makes it necessary to frame 

the woman in early pregnancy both according to biomechanical and psychosocial factors.	This type of 

management would allow for the implementation of chronicity prevention processes aimed at reducing 

the individual suffering of the woman, the costs for society but above all it would allow to reduce the 

risk of transition from acute pain to chronic pain[32].	To avoid this transition, in fact, more and more 
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importance has been given, from the current state of the limb to chronic pain in the pelvis, to the factors 

that affect lifestyle, namely: low level of physical activity, poor sleep, periods of distress	[56].	

According to the "Fear-avoidance model" pain can be the result of catastrophising processes that lead 

to states of hypervigilance and avoidance behaviors, up to disability and chronic pain[33] e and long-

term low back pain[54].	

 

LIMITATIONS	

The limitations of this study are represented by: a bibliographic search performed only in English, a 

limited number of included studies given by rather restrictive inclusion/exclusion criteria and studies 

of variable grade quality, strong heterogeneity of outcome measures[48], resulting in the impossibility 

of meta-analysis.	

Given the small number of studies dealing with the topic specifically and the poor methodological 

quality, it would be important to implement research through higher quality longitudinal studies based 

on existing standardized classification and evaluation systems [34], [55]. It would also be advisable for 

research in this area to be oriented towards the study of factors such as emotional distress, 

catastrophization, depression, sleep disturbances, job satisfaction and recovery expectations, factors 

for which we have identified few and low quality studies, as well as on standardized evaluation and 

self-screening tests as already proposed by Olsen in 2014 without however being able to guarantee 

high reproducibility and reliability of the same[58],  to lay the foundations for an early intervention in 

early pregnancy.	
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Abbreviations 

 

PGP: Pelvic Girdle Pain 

PPGP: Pregnancy-Related Pelvic Girdle Pain 

PLB: Pregnancy-Related Low Back Pain 

LPP: Lumbopelvic Pain 

PGS: Pelvic Girdle Syndrome 

SIJ: Sacroiliac Joints 

LDL: Long Dorsal Sacroiliac Ligament 

P4: Posterior Pelvic Pain Provocation Test 

ASLR: Active Straight leg raise 

BMI: Body Mass Index 

VAS: Visual Analogic Scale 

PPT: Pain Pressure Threshold 

PMI: Pregnancy Mobility Index 

PSS: Perceived Stress Scale 

DRI: Disability Rating Index 

ODI: Oswestry Disability Index 

PGQ: Pelvic Girdle Questionnaire 

HR- Qol: Health Related Quality of Life 

EQ-5D: EuroQol 

SF-36: Short Form-36 Health Survey 

SRH: Self-Rated Health 

NHP: Nottingham Health Profile 

PCS: Pain Catastrophizing Scale 

PSQI: Pittsburgh Sleep Quality Index 

FABQ: Fear-Avoidance Beliefs Questionnaire 

NHP: Nottingham Health Profile 

McGill: McGill Pain Questionnaire 

NP= Neck Pain/ TC= Thoracic Pain 

ROB: Risk of Bias 
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QUIPS: Quality In Prognosis Studies tool 

OR: Odd Ratio 

CI: Confidence Interval 
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