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Abstract

Background Pregnancy-related lumbopelvic pain (PLPP) affects up to 86% of pregnant women and may persist
for many years postpartum. This condition can significantly impact daily activities and the ability to work. While
psychological factors may contribute to PLPP, their role during the preconception, prenatal, and postpartum periods
remains unclear. This systematic review aimed to identify psychological risk factors for PLPP outcomes across these
periods.

Methods \We systematically searched five databases until July 2025 to identify observational studies that report
longitudinal associations between psychological factors and PLPP outcomes (e.g., the presence of PLPP, PLPP
intensity, and related disability) in women during the preconception, prenatal, and postpartum periods. We assessed
the quality of the studies with the Quality in Prognosis Studies tool and the certainty of evidence with the GRADE
criteria. Due to heterogeneity in outcome measures and incomplete data reporting, a narrative synthesis was
conducted.

Results Thirteen prospective, observational studies were included, of which nine showed a moderate risk of bias,
and four a high risk. No studies explored preconception psychological risk factors. Limited evidence of low to very
low certainty suggests that higher levels of prenatal perceived stress, depression and pain catastrophising, and the
presence of emotional distress are associated with worse prenatal PLPP outcomes. Additionally, higher prenatal
neuroticism and lower levels of extraversion and conscientiousness may be associated with a greater likelihood of
experiencing postpartum PLPP. Postpartum psychological factors did not appear to be associated with postpartum
PLPP outcomes. Overall, the certainty of evidence was very low.

Conclusion Current evidence regarding psychological risk factors for PLPP outcomes during the prenatal and
postpartum periods is limited and inconsistent, and no data are available for the preconception period. Future
research should use standardised assessment tools, evaluate psychological factors before conception and prior to
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symptom onset, and investigate broader psychological profiles while considering known risk factors for PLPP to reach
stronger conclusions. Strengthening this evidence may lead to more effective care for PLPP.

Trial registration PROSPERO CRD42025630798.

Keywords Pregnancy, Lumbopelvic pain, Psychological factors, Risk factors, Predictive factors, Systematic review

Background

Pregnancy-related lumbopelvic pain (PLPP), which
includes low back pain, pelvic girdle pain, or both, affects
up to 86% of pregnant women [1]. PLPP typically arises
during pregnancy or early postpartum and can signifi-
cantly impair daily activities, quality of life, and the ability
to work [1, 2]. Consequently, PLPP is the leading cause of
sick leave during and after pregnancy, creating a substan-
tial socioeconomic burden [3, 4]. While symptoms often
resolve after childbirth, approximately 20% of women
continue to report pain three years after delivery, and
10% experience persistent complaints even 11 years post-
partum [5, 6].

The underlying mechanisms of PLPP are not fully
understood. Previous reviews and a meta-analysis iden-
tified several risk factors for PLPP during both prena-
tal and postpartum periods [7-9]. Prenatal risk factors
include a history of lumbopelvic pain or trauma to the
spine or pelvic girdle, being overweight or obese at the
beginning of pregnancy, increased parity, a lower level
of education, limited physical activity before pregnancy,
and engagement in physically demanding work [7]. Post-
partum risk factors include a history of lumbopelvic pain
before or during pregnancy, a body mass index (BMI)
above 25 prior to pregnancy, engaging in physically
demanding work during pregnancy, and higher levels of
pain and disability during pregnancy [7-9]. Furthermore,
psychological factors, such as depression and fear-avoid-
ance beliefs during pregnancy, were found to increase the
risk of PLPP [7-9]. These findings suggest that the aetiol-
ogy of PLPP is multifactorial, driven by biological, psy-
chological, and social factors and their interactions, akin
to other musculoskeletal pain conditions, such as non-
specific low back pain [10, 11].

Several mechanisms have been proposed to explain
how psychological factors may contribute to the devel-
opment and persistence of PLPP [12]. Women with
increased psychological vulnerability, such as trait or
state anxiety, depressive symptoms, or a tendency to cat-
astrophise, may be more susceptible to developing PLPP.
This vulnerability may manifest through various mecha-
nisms, including a lowered pain threshold, heightened
attention to bodily sensations, a tendency to interpret
these sensations negatively, and anticipatory avoidance
of potentially painful activities [12, 13]. Once PLPP is
present, these same constructs can contribute to the per-
sistence of pain. For example, the fear-avoidance model

suggests that pain catastrophising and anxiety can rein-
force pain-related fear and avoidance behaviours. These
responses can further promote deconditioning, creating
a self-perpetuating cycle that maintains pain over time
[14]. Additionally, depressive symptoms may impair
adaptive coping, reduce motivation for recovery, and
exacerbate the impact of pain on daily functioning, fur-
ther contributing to pain persistence [15].

To date, no reviews have focused explicitly on psycho-
logical risk factors for PLPP outcomes. Furthermore,
previous reviews often included cross-sectional studies
[7, 16], which prevents conclusions regarding temporal
relationships, or performed univariable data pooling,
overlooking the interactions between multiple psycho-
logical and other risk factors [8]. Ignoring these interac-
tions restricts insights into potential causal pathways and
mechanisms contributing to PLPP. Most reviews have
also concentrated solely on prenatal or postpartum PLPP
and did not account for the timing of the psychological
assessments [7—9]. This approach overlooks fluctuations
in psychological well-being throughout the perinatal
period. For example, pregnant women may face preg-
nancy-specific stressors, such as fears about childbirth or
concerns for their baby’s health [17], while postpartum
women may face psychological challenges related to the
transition into motherhood [18, 19]. Additionally, pre-
conception psychological traits, such as general anxiety
or depression, may influence how women respond to pre-
natal or postpartum stressors. However, the psychologi-
cal factors that serve as risk factors for PLPP outcomes
across these periods remain largely unknown.

Therefore, this systematic review aimed to provide a
comprehensive overview of the psychological risk factors
for PLPP outcomes across the preconception, prenatal,
and postpartum stages. We focused on longitudinal stud-
ies that performed multivariable analyses to offer more
robust evidence on temporal relationships. We hypoth-
esised that multiple psychological factors, measured at
different periods, contribute to PLPP outcomes.

Methods

This systematic review was conducted according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) 2020 guidelines [20] and was
registered in the International Prospective Register of
Systematic Reviews (PROSPERO, CRD42025630798).
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Search strategy

We conducted a systematic search of PubMed, Web of
Science, Scopus, Cochrane Library, and Embase from
inception until July 2025. The search strategy incorpo-
rated four clusters of keywords related to: (1) pregnancy,
(2) lumbopelvic pain, (3) psychological factors, and (4)
risk factors. The objective was to identify studies that
contained at least one keyword from both Cluster 1 and
Cluster 2, along with at least one keyword from either
Cluster 3 or Cluster 4. The latter clusters were included
to ensure a comprehensive search. Psychological factors
are not consistently labelled as “risk factors” in titles and
abstracts. Additionally, studies examining various types
of risk factors may not have emphasised that some of the
factors were psychological variables. To capture relevant
studies from both perspectives, we used the Boolean
operator “OR” between Clusters 3 and 4. To manage irrel-
evant studies retrieved due to this rather broad search
strategy, we applied a structured screening process (see
Study selection). The full search strategy for PubMed is
provided below and was adapted for the other databases
(see Additional file 1).

We did not impose any restrictions regarding article
type, language, or publication date. In addition to search-
ing the electronic databases, we manually screened
the reference lists of the included studies and relevant
reviews.

— Cluster 1: Pregnancy[Mesh] OR pregnant[Title/
Abstract] OR pregnancy([Title/ Abstract]

OR preconception[Title/Abstract] OR “pre-
pregnancy”[Title/Abstract] OR prenatal[Title/
Abstract] OR prepartum[Title/ Abstract] OR
postnatal[Title/Abstract] OR postpartum|[Title/
Abstract] OR Postpartum Period[Mesh] OR
peripartum[Title/Abstract]

— Cluster 2: “lumbopelvic pain”[Title/ Abstract]

OR “Pelvic Girdle Pain”[Mesh] OR “pelvic girdle
pain”[Title/Abstract] OR “Pelvic Pain"[Mesh]

OR “pelvic pain”[Title/Abstract] OR “Low Back
Pain”[Mesh] OR “low back pain”[Title/ Abstract] OR
“lumbar pain”[Title/Abstract] OR “Back Pain”[Mesh]
OR “back pain”[Title/Abstract] OR backache*[Title/
Abstract] OR “spinal pain”[Title/Abstract] OR
“symphysis pubis pain”[Title/Abstract] OR “pubic
symphysis pain”[Title/Abstract] OR “sacroiliac joint
pain”[Title/Abstract] OR “LBP”[Title/Abstract] OR
“PLPP”[Title/Abstract] OR “PPGP”[Title/ Abstract]
OR “PLBP”[Title/Abstract] OR “PGP”[Title/
Abstract]

— Cluster 3: Psychological[Mesh] OR
psychological[Title/Abstract] OR psychosocial[Title/
Abstract] OR fear*[Title/Abstract] OR
Fear[Mesh] OR “fear of pain”[Title/Abstract] OR
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“fear of movement”[Title/Abstract] OR “fear-
avoidance”[Title/Abstract] OR avoidan*|[Title/
Abstract] OR “Avoidance Learning”[Mesh] OR
Catastrophization[Mesh] OR catastroph*[Title/
Abstract] OR Anxiety[Mesh] OR anxiety|Title/
Abstract] OR Kinesiophobia[Mesh] OR
kinesiophob*[Title/Abstract] OR coping|Title/
Abstract] OR “Coping Skills"[Mesh] OR “self-
efficacy”[Title/Abstract] OR “Self Efficacy”[Mesh]
OR harmful*[Title/Abstract] OR depress*[Title/
Abstract] OR Depression[Mesh] OR “Stress,
psychological”[Mesh] OR stress|[Title/
Abstract] OR distress|[Title/Abstract] OR
Optimism[Mesh] OR optimism[Title/ Abstract]
OR Pessimism[Mesh] OR pessimism|Title/
Abstract] OR emotion*[Title/Abstract] OR
Emotions[Mesh] OR hypervigilant*[ Title/ Abstract]
OR belief*[ Title/Abstract] OR Perception[Mesh] OR
perception*[Title/Abstract] OR expectation*[Title/
Abstract] OR Cognition[Mesh] OR cognition*[Title/
Abstract] OR Attention[Mesh] OR attention*[Title/
Abstract] OR “positive affect” [Title/Abstract] OR
“negative affect” [Title/Abstract]

— Cluster 4: “Risk Factors”[Mesh] OR “risk
factors”[ Title/Abstract] OR “predictive factors”[Title/
Abstract] OR predictors|Title/Abstract] OR
“prognostic factors”[Title/Abstract] OR “associated
factors”[Title/Abstract] OR “influencing
factors”[Title/Abstract]

Study selection
All identified studies were imported into Rayyan (Cam-
bridge, MA, USA) for systematic management, and
duplicates were removed [21]. Two reviewers (MG, EP)
independently screened all titles and abstracts based
on predefined eligibility criteria, followed by a full-text
screening of potentially eligible studies. Disagreements
were resolved through discussion with a third reviewer
(NG).

Eligible studies were selected using the Population,
Intervention, Comparison, Outcome, and Study (PICOS)
framework, adapted for observational designs.

— Population: Women in the preconception, prenatal,
and/or postpartum period, assessed at a minimum
of two time points for non-specific PLPP. Non-
specific PLPP was defined as pain in the lumbar
region, sacroiliac joint, gluteal area, posterior thigh,
groin, and/or symphysis pubis, which is not caused
by any pathological condition (e.g., inflammatory
diseases, fractures, osteoporosis, neoplasia, trauma,
or gynaecological/urological causes). Studies that
offered interventions for PLPP beyond usual care
were excluded. The preconception period was
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defined as any time before pregnancy, the prenatal
period as any time during pregnancy, and the
postpartum period as any time after delivery.

— Exposure: At least one psychological factor assessed
prior to measuring PLPP, reported as binary (e.g.,
presence/absence) or continuous (e.g., severity) data.

— Comparator: Not applicable.

— Outcome: PLPP outcomes, defined as pain and
functional limitations directly attributable to
PLPP, measured at a later time point relative to the
psychological assessment, and reported as binary
(e.g., presence/absence of PLPP) or continuous
(e.g., PLPP intensity) data. Studies had to report
multivariable, longitudinal analyses examining
associations between psychological factors and PLPP
outcomes, with statistical measures such as odds
ratios (OR), beta coefficients (j3), or similar effect
estimates.

— Study design and publication type: Prospective
observational studies that were peer-reviewed and
published in English, Dutch, French, Spanish, or
Portuguese were included. Non-original research
(e.g., reviews), cross-sectional studies, single case
reports, conference abstracts, or posters were
excluded.

Quality assessment

Risk of bias was independently assessed by three review-
ers (MG, EP, EG) with the Quality in Prognosis Studies
(QUIPS) tool [22], as recommended by the Cochrane
Prognosis Methods Group [23]. Any disagreements were
resolved through discussion with a fourth reviewer (NG).
The QUIPS tool evaluates six domains: study participa-
tion, study attrition, prognostic factor measurement, out-
come measurement, study confounding, and statistical
analysis and reporting. Each domain was rated as having
a low, moderate, or high risk of bias based on predefined
scoring criteria that were derived from previous system-
atic reviews investigating psychological factors in indi-
viduals with low back pain [24, 25]. The detailed criteria
can be found in Additional file 2.

Data extraction

Data extraction was performed independently by three
reviewers (MG, EP, EG) using a standardised data extrac-
tion table. Any discrepancies were resolved in consul-
tation with a fourth reviewer (NG). For each study, we
collected the following information: (1) study design
and measurement points; (2) characteristics of the
sample, including sample size, age, BMI, parity/gravid-
ity, educational level, physical activity level, physical job
demands, history of lumbopelvic pain, history of trauma
to the spine or pelvic girdle, and levels of pain and dis-
ability during pregnancy. These variables were extracted
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because they have previously been identified as risk
factors for PLPP in the literature; (3) psychological fac-
tor, including the assessment tool used and the timing
of assessment; (4) PLPP outcome, including the assess-
ment tool used and timing of assessment; (5) key covari-
ates and other covariates. Key covariates were previously
identified risk factors for PLPP in the literature, such as
history of lumbopelvic pain, pre-pregnancy BMI above
25, increased parity; and (6) results regarding asso-
ciations, including the main results for the longitudi-
nal associations, strength of the association in the final
multivariable models (e.g., adjusted OR, adjusted f3, or
similar effect estimates), corresponding confidence inter-
vals, significance of the findings (p-value), and covariates
included in the final multivariable models. The complete
data extraction table is shown in Additional file 3.

Data synthesis

In collaboration with the Centre for Statistics of UHas-
selt, we explored the feasibility of conducting a meta-
analysis. However, data pooling was not possible due
to significant heterogeneity in outcome measures and
assessment tools across the studies, along with miss-
ing or incompletely reported statistical information. We
attempted to contact the corresponding authors for addi-
tional data, but responses were limited. For emotional
distress, small-scale meta-analyses appeared theoretically
viable. However, despite several studies investigating this
factor, heterogeneity prevented the inclusion of at least
three comparable studies. Consequently, such analyses
were deemed to have limited added value, and findings
were synthesised narratively.

For several studies, adjusted effect estimates for psy-
chological risk factors were not reported because these
variables were not included in final multivariable models
(e.g., because they were not significant in relative impor-
tance analyses [26], correlation analyses [27, 28], or uni-
variable regression analyses [29, 30]). In these cases, we
interpreted the findings as indicating no evidence of an
association, which we summarised narratively in our
synthesis. Moreover, in some studies, the authors men-
tioned that multivariable analyses were conducted, but
they did not provide any numerical effect estimates [28,
30, 31]. We reached out to the corresponding authors for
additional information; when there was no response, we
based our conclusions on the textual descriptions found
in the original studies.

Based on the studies we included, we categorised the
psychological factors as follows: (1) prenatal psychologi-
cal risk factors for prenatal PLPP, (2) prenatal psychologi-
cal risk factors for postpartum PLPP, and (3) postpartum
psychological risk factors for postpartum PLPP. To fur-
ther facilitate synthesis, we grouped related subtypes of
psychological factors within broader psychological
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constructs. For example, general depression and post-
partum depression were classified under ‘depression’
Similarly, fear-avoidance beliefs and kinesiophobia were
grouped under ‘pain-related fear’ This approach was also
applied to various subtypes of anxiety and emotional dis-
tress. However, we avoided merging psychological con-
structs, such as anxiety, depression, emotional distress,
and perceived stress into a single category. Although
these constructs often interact, the included studies
assessed and reported them as distinct variables [26, 30,
32]. To remain consistent with the methodologies used
in these studies, and because each construct may involve
different underlying mechanisms, we maintained these
distinctions in our synthesis.

Certainty of evidence

Two reviewers (MG, EP) independently assessed the
certainty of evidence using the Grading of Recom-
mendations, Assessment, Development, and Evalua-
tion (GRADE) criteria [33]. Any disagreements were
resolved through discussion with a third reviewer (NG).
Since all included studies were observational, we initially
rated the certainty of evidence as low. We downgraded
the certainty to very low if more than 50% of partici-
pants came from studies with a high risk of bias, based
on QUIPS scores. Downgrading also occurred when we
noted inconsistencies in results across studies that could
not be explained by clinical or methodological heteroge-
neity or when indirectness related to the research ques-
tion or PICOS criteria was present (e.g., missing data on
the longitudinal associations). We downgraded certainty
for imprecision when fewer than 100 participants were
analysed or when confidence intervals (CI) were wide.
Additionally, if only a few studies addressed a particular
outcome, and those studies were industry-funded, we
downgraded the certainty due to the potential influence
of commercial sponsorship on the results. Conversely,
we upgraded the certainty of evidence when we observed
large associations with narrow confidence intervals [34].

Deviations from protocol

A minor deviation from the PROSPERO-registered pro-
tocol was made; we added one author (EG) and appointed
a different researcher as the fourth reviewer (NG).

Results

Study selection

The search strategy yielded a total of 9,128 records, of
which 4,561 were unique. After screening the titles and
abstracts, 4,451 studies were excluded. The full texts
of 110 records were sought for retrieval; however, one
could not be obtained. Screening of the remaining 109
full texts resulted in 14 eligible studies. One of these 14
studies (Gausel et al. [35]) was excluded due to unclear
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reporting of the assessment tools and results, resulting
in 13 studies included in the review. A manual search
of the reference lists of the included studies, as well as
those of relevant reviews, yielded no additional relevant
articles (see Fig. 1).

Characteristics of the included studies

Among the 13 studies, we classified nine as having a
moderate risk of bias [26, 27, 30, 31, 36—40], and four as
having a high risk of bias [28, 29, 32, 41]. Most studies
showed a high risk of bias related to study participation
and study confounding. This was primarily due to an
inadequate description of the study sample’s key charac-
teristics at baseline [26, 28—32, 36, 37, 40, 41] and the fail-
ure to account for important confounders, such as history
of trauma to the spine or pelvic girdle and physical activ-
ity levels [27-30, 32, 36, 38, 41]. Most studies were rated
as having a low risk of bias in terms of outcome measure-
ment. However, the risk of bias related to study attrition,
the measurement of prognostic factors, and the statistical
analysis and reporting varied across studies. Table 1 pro-
vides an overview of the QUIPS risk of bias assessment,
while Additional File 2 contains a detailed assessment for
each included study.

Study design and sample characteristics

All included studies were observational, prospective
cohort studies conducted in Canada [27], China [40],
Denmark [26], Norway [28, 31, 36, 37], Sweden [29, 38,
41], the Netherlands [30, 32], and Taiwan [39], published
between 2010 and 2023. Sample sizes varied consider-
ably, ranging from 32 to 107,381 participants included in
the study and from 27 to 75,939 participants included in
the analyses. None of the studies conducted psychologi-
cal assessments before conception. Six of the 13 studies
exclusively assessed women in the prenatal period [26,
31, 32, 37-39]. Six studies included both prenatal and
postpartum assessments [28-30, 36, 40, 41], and two
studies performed postpartum assessments [27, 30].
Findings from three longitudinal studies were published
in two articles, each covering different time points [28,
29, 31, 36, 37, 41].

Eleven out of the 13 studies reported the mean age of
the participants, which ranged from 26.2 (standard devi-
ation [SD] 4.3) to 33.3 years (SD 4.0). The two remaining
studies did not provide a mean age [26, 29]. All 13 stud-
ies included both primiparous and multiparous women
[26-32, 36—41]. Furthermore, two studies controlled for
one or two key covariates [26, 27], while nine studies
accounted for four to five key covariates [28, 29, 32, 36,
38, 40, 41]. The remaining four studies controlled for six
key covariates [30, 31, 37, 39]. A table detailing all study
characteristics and covariates can be found in Additional
File 3.
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Identification of studies via databases and registers

Records identified from
databases (n =9,128):

PubMed (n =1,435)
Web of Science (n =1,346)
Scopus (n =2,906)
Cochrane Library (n =559)
Embase (n =2,882)

Records screened
(n =4,561)

A 4

Reports sought for retrieval
(n =110)

\4

Records removed before
screening:

Duplicate records removed
(n =4,567)

Records excluded (n =4,451):

Wrong study population

(n =1,744)

Animal study (n =130)

No original or peer-reviewed
observational study (n =1,100)
No longitudinal design (n =298)
No association between
psychological factor and PLPP
(n=1,179)

\ 4

Reports assessed for eligibility
(n =109)

A4

Reports not retrieved
(n=1)

A4

[

Studies included in review
(n=13)

Reports of included studies
(n=13)

\ 4

Reports excluded (n =96):

Wrong study population (n =11)
No longitudinal design (n =33)
No association between
psychological factor and PLPP
(n =42)

Language (n =9)

Unclear description of
assessment tools and results
(n=1)

Fig. 1 PRISMA 2020 flow diagram of search results

A

Records identified from:

Reference lists (n =0)
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Table 1 QUIPS risk of bias assessment

Overall
score

Statistical analysis
and reporting

Study confounding

Prognostic factor Outcome

measurement

Study attrition

Study participation

measurement

Moderate
High

Low

High
High

Low

Low

Low

Moderate
High
High
High
Low

Algard et al, 2023 [38]
Bakker et al, 2013 [32]

Moderate
High

Low

High

High
Low

Moderate

Moderate
High

Low

Moderate
Low

Bjelland et al., 2010 [37]

Bjelland et al, 2013

Moderate

Moderate
Low

Low

High

[36]

Moderate

Moderate

Low

High

Moderate

Chang et al, 2014 [39]

Moderate
High

Low

Moderate
High
High
High

High
High
Low

Low Moderate

High
High

Ertmann et al., 2023 [26]
Fernando et al.,, 2020 [41]
Girard et al,, 2020 [27]
Olsson et al.,, 2012 [29]

Low

Moderate
Low

High
Low

Moderate
High

High
Low

Moderate
High
High
High
High
High

Moderate
Low

High

High
Low

Moderate
High

Moderate

Moderate
High
High

Moderate

Robinson et al., 2010 [31]

(2026) 26:534

Moderate

Moderate Low

Low

High
Low

Robinson et al., 2010b [28]

Moderate

Moderate
Low

Low

Stomp-van den Berg et al., 2012 [30]

Xiangsheng et al,, 2021 [40]

Moderate

Moderate

Low

Moderate
The overall score is classified as low if >4/6 domains, including ‘study confounding’ and ‘statistical analysis and reporting’, are rated low; as moderate if 4 domains are rated low without including these two domains, or if

2-3 domains are rated low; and as high if <1 domain is rated low

Low

Page 7 of 26

Psychological factors

Thirteen psychological factors were assessed across the
included studies. The assessment tools measured either
symptom severity on a continuous scale or the presence
of symptoms as categorical variables. Emotional distress
was the most frequently examined factor, assessed in
six out of the 13 studies [28, 30-32, 36, 37]. Five studies
examined pain-related fear [27-29, 31, 41], while depres-
sion [26, 30, 38, 39] and anxiety [26, 27, 30, 32] were
each investigated in four studies. Across studies, differ-
ent questionnaires were used to assess emotional dis-
tress, pain-related fear, depression, and anxiety, capturing
various subtypes of these constructs. Additionally, three
studies evaluated pain catastrophising [29, 39, 41], and
two studies examined coping strategies [30, 32]. Lastly,
perceived stress [32], personality traits (i.e., neuroticism,
openness to experience, extraversion, conscientiousness,
and agreeableness) [40], and previous psychological dif-
ficulties [26] were measured in one study each. A detailed
overview of how each psychological factor was measured,
along with the timing, is shown in Table 2.

Pregnancy-related lumbopelvic pain

Similar to the assessment of the psychological factors,
various methods were used to evaluate PLPP. Seven out
of the 13 studies measured the presence of PLPP as a cat-
egorical variable [26, 29, 30, 36, 37, 40, 41]. The remaining
six studies examined PLPP on a continuous scale. Four
studies measured PLPP intensity [27, 28, 31, 39], and four
studies evaluated disability due to PLPP [27, 28, 31, 32],
again using different questionnaires. Finally, PLPP inter-
ference [39], PLPP provocation [38], and PLPP frequency
[27] were measured in one study each. A detailed over-
view of how and when PLPP was measured in each study
is presented in Table 2.

Certainty of evidence

The certainty of evidence regarding the associations
between psychological factors and PLPP outcomes
ranged from very low to low. The main reasons for down-
grading the certainty included indirectness and impreci-
sion. Indirectness often arose because effect estimates
from the longitudinal analyses were not reported. Impre-
cision led to downgrading when confidence intervals
were wide or when sample sizes were small. Study limita-
tions, as indicated by poor QUIPS scores, also contrib-
uted to downgrading. In many cases, it was not possible
to formally assess inconsistency and imprecision, as asso-
ciations were only examined in single studies or because
of missing data. As a result, these domains were often
rated as “not applicable”. No associations met the criteria
for upgrading the certainty of evidence. A detailed over-
view of the GRADE assessments is provided in Table 3.
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Main results from the included studies

Prenatal psychological risk factors for prenatal PLPP
outcomes

Six studies examined the association between psycho-
logical factors measured during the prenatal period and
PLPP outcomes later in pregnancy [26, 31, 32, 37-39]
(see Table 4).

One study indicated that higher levels of prenatal per-
ceived stress were associated with increased disability
due to PLPP later in pregnancy [32]. Regarding emotional
distress, three studies found that its presence during
pregnancy was associated with higher odds of experi-
encing PLPP [37], as well as with greater disability due
to PLPP later in pregnancy [31, 32]. However, in one of
these studies, the association between emotional distress
and disability was no longer significant when the analyses
were adjusted for baseline disability scores, nor did they
find an association with PLPP intensity [31].

The findings concerning depression are mixed. One
study found that higher levels of prenatal depression
were associated with increased PLPP provocation later
in pregnancy [38], while another study found no associa-
tion with the presence of PLPP later in pregnancy [26]. A
third study reported an association between higher lev-
els of prenatal depression and greater PLPP interference
later in pregnancy, but not with PLPP intensity [39].

Regarding prenatal anxiety, two studies observed no
association with either the presence [26] or disability due
to PLPP [32] later in pregnancy. Moreover, neither prena-
tal problem-focused nor emotion-focused coping strate-
gies were associated with disability due to PLPP later in
pregnancy [32]. Similarly, one study found no association
between prenatal pain-related fear and PLPP intensity or
disability due to PLPP later in pregnancy [31]. One study
reported that higher levels of prenatal pain catastrophis-
ing were associated with increased PLPP intensity and
interference later in pregnancy [39]. Moreover, previous
prenatal psychological difficulties were found to be asso-
ciated with higher odds of PLPP presence in the second
trimester, but only in women who sought treatment, and
not in the third trimester [26].

Overall, the certainty of evidence for most associa-
tions was very low. For the role of emotional distress in
the presence of PLPP, the relationship of depression with
PLPP provocation, and the influence of pain catastroph-
ising on PLPP intensity and interference, the certainty of
evidence was rated as low (see Table3). In summary, low
to very low certainty of evidence suggests that higher lev-
els of prenatal perceived stress, depression and pain cata-
strophising, and the presence of emotional distress may
be associated with worse prenatal PLPP outcomes.

Page 14 of 26

Prenatal psychological risk factors for postpartum PLPP
outcomes

Six studies investigated whether psychological factors
assessed during pregnancy were associated with postpar-
tum PLPP outcomes [28-30, 36, 40, 41] (see Table 4).

Findings on prenatal emotional distress are inconsis-
tent. Two out of three studies found no association with
the presence of postpartum PLPP, PLPP intensity, or dis-
ability due to PLPP [28, 30], while one study reported an
association with higher odds of experiencing postpartum
PLPP [36].

In one study, prenatal depression, anxiety, and pas-
sive coping strategies showed no association with the
presence of postpartum PLPP [30]. Pain catastrophis-
ing was measured in two studies; one reported no asso-
ciation with the presence of postpartum PLPP [41], while
another study found that women with PLPP during
pregnancy who showed prenatal catastrophising had an
increased risk of experiencing postpartum PLPP [29], a
risk not observed in women without PLPP during preg-
nancy [29].

Findings on pain-related fear were also inconsistent.
One out of three studies reported that higher levels of
prenatal pain-related fear were associated with greater
odds of experiencing postpartum PLPP [41]. In contrast,
two other studies observed no such association with the
presence of postpartum PLPP [29], PLPP intensity, and
disability due to PLPP [28]. Lastly, one study assessing
prenatal personality traits found that higher neuroti-
cism was associated with greater odds of experiencing
postpartum PLPP, whereas greater levels of extraversion
and conscientiousness were associated with lower odds
[40]. Openness to experience and agreeableness were not
associated with the presence of postpartum PLPP [40].

Overall, the certainty of evidence for most associations
was very low. For the role of personality traits and cop-
ing strategies in the presence of PLPP, the certainty of
evidence was rated as low (see Table3). In summary, low
certainty of evidence suggests that higher levels of pre-
natal neuroticism and lower levels of extraversion and
conscientiousness may be associated with the presence of
postpartum PLPP.

Postpartum psychological risk factors for postpartum PLPP
outcomes
Two studies examined the association between psycho-
logical factors assessed postpartum and PLPP outcomes
later in the postpartum period [27, 30] (see Table 4).
Regarding postpartum emotional distress and depres-
sion, one study found no association with the presence
of PLPP later in the postpartum period [30]. Both stud-
ies reported that postpartum anxiety was not associated
with the presence of PLPP, disability due to PLPP, PLPP
intensity, and PLPP frequency later in the postpartum
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period [27, 30]. Lastly, one study found that postpartum
pain-related fear was not associated with disability due
to PLPP, PLPP intensity, and PLPP frequency later in the
postpartum period [27].

The certainty of evidence for all associations was very
low, except for the association between emotional dis-
tress and the presence of PLPP, which was rated as low
(see Table 3). In summary, very low to low certainty of
evidence suggests that postpartum emotional distress,
depression, anxiety, and pain-related fear may not be
associated with postpartum PLPP outcomes.

Discussion

This systematic review offers a comprehensive overview
of the longitudinal evidence regarding psychological
risk factors for PLPP outcomes across the preconcep-
tion, prenatal, and postpartum periods. While the aim
was to explore all three stages, we found evidence only
for prenatal and postpartum assessments. A total of 13
psychological factors were examined across 13 studies,
but relationships between these factors and specific PLPP
outcomes were rarely assessed in more than one study,
with most exhibiting moderate to high risk of bias. As a
result, the overall certainty of evidence is very low. The
higher risk of bias mainly stemmed from issues related to
study participation and confounding, and several stud-
ies did not adjust for baseline PLPP status. This makes
it challenging to draw causal conclusions; it remains
unclear whether the observed associations reflect true
effects of the psychological factors or pre-existing dif-
ferences between groups with and without PLPP. Given
these significant methodological limitations, findings
should be interpreted cautiously.

Psychological risk factor-PLPP outcome pairs examined in
multiple studies

For PLPP later in pregnancy, only one of the eight pre-
natal psychological factors (i.e., emotional distress) was
examined in relation to the same specific PLPP outcome
across two studies, with inconsistent findings. In relation
to postpartum PLPP, only three of the 12 prenatal psy-
chological factors (i.e., emotional distress, pain-related
fear, and pain catastrophising) were assessed concerning
the same PLPP outcome across two studies, again yield-
ing inconsistent results. These inconsistencies may be
partly explained by heterogeneity in baseline PLPP sta-
tus. Studies differed in whether they included women
with PLPP [27-29, 40], without PLPP [29, 36, 38], or
mixed samples at baseline [26, 30-32, 36, 37, 39, 41],
and baseline PLPP was not consistently accounted for
in the longitudinal analyses [30, 32, 37]. However, in
several studies, the presence or absence of an associa-
tion appeared to depend on the baseline PLPP status or
adjustment for baseline PLPP in the analyses [29, 31].
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Furthermore, these methodological limitations not only
hindered the drawing of causal conclusions, but they also
made it difficult to distinguish between risk factors for
the development versus the persistence of PLPP. Differ-
ences in assessment tools, the timing of assessments, sta-
tistical modelling (e.g., treating risk factors continuously
vs. categorically), and covariates across studies may fur-
ther contribute to variability.

Our findings regarding pain-related fear during preg-
nancy contrast with previous reviews suggesting a strong
predictive role for postpartum PLPP [9]; however, this
latter conclusion relied on a single study [41] without
considering conflicting evidence [29]. Notably, none of
the four postpartum psychological factors examined in
relation to postpartum PLPP were investigated across
multiple studies.

Psychological factor-PLPP outcome pairs examined in one
study

Most pairs of psychological factors and PLPP outcomes
were examined in one study each. While evidence from a
single study provides limited support, several important
observations can still be made. Whether an association
was observed seemed to depend on the specific PLPP
outcome assessed. As different PLPP outcomes reflect
distinct constructs, it is not surprising that a psycho-
logical factor may relate to one outcome but not another.
Including multiple PLPP outcomes, such as disability, is
clinically meaningful, since many interventions aim to
improve functional ability rather than just reduce PLPP
intensity. Additionally, previous prenatal psychological
difficulties seemed to be associated with greater odds of
experiencing PLPP later in pregnancy, but only in the
second trimester for women seeking treatment [26], sug-
gesting that the presence of PLPP as an outcome may not
be specific enough to identify risk factors.

For some pairs examined in only one study, our findings
differed from those of previous reviews. For instance,
Whuytack et al. [7] concluded that prenatal emotional dis-
tress, depression, and anxiety were associated with the
presence of prenatal PLPP. In contrast, our review found
a possible association only with emotional distress [37].
Their conclusions were mainly based on cross-sectional
data and did not incorporate several key longitudinal
studies investigating other PLPP outcomes (i.e., Algard et
al. [38], Bakker et al. [32], Chang et al. [39], Ertmann et
al. [26], Robinson et al. [31]). Moreover, our review sug-
gests that prenatal depression may not be associated with
experiencing postpartum PLPP, which contradicts the
findings of Wiezer et al. [8]. However, this meta-analysis
relied on univariable data pooling and did not adjust for
multivariable findings. Our results regarding prenatal
personality traits were consistent with Burani et al. [9].
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Temporal dynamics of psychological risk factors for
prenatal and postpartum PLPP outcomes

Our review identified four psychological factors (e.g.,
emotional distress, depression, anxiety, and pain-related
fear) assessed for the same PLPP outcome across the
three categories (i.e., prenatal psychological risk factor
for prenatal PLPP, prenatal psychological risk factor for
postpartum PLPP, and postpartum psychological risk
factor for postpartum PLPP). Depression, anxiety, and
pain-related fear do not appear to have time-dependent
effects, whereas emotional distress shows varying associ-
ations across these categories. While comparing the rela-
tive influence of psychological risk factors across stages
was not the primary focus of our review, exploring this
further could be valuable.

Notably, no studies explored preconception psycho-
logical factors related to PLPP, even though investigating
the preconception period could provide essential base-
line data against which changes during the prenatal and
postpartum periods can be assessed. This would clarify
whether observed associations truly relate to prenatal
or postpartum factors or reflect long-lasting psycho-
logical traits. Moreover, research indicates that precon-
ception depression and anxiety are linked to adverse
maternal outcomes, such as hypertensive disorders and
preeclampsia during pregnancy [42, 43], and that mental
health problems that arise before pregnancy often persist
or worsen during pregnancy [44]. Therefore, it is plau-
sible that preconception psychological factors may also
contribute to PLPP.

Despite its relevance, preconception research remains
scarce, hindered by structural and methodological bar-
riers. Recruiting women before pregnancy is inher-
ently challenging due to unplanned pregnancies, low
response rates to outreach, and a substantial proportion
of enrolled women not becoming pregnant. Therefore,
preconception trials often require lengthy and costly fol-
low-up periods [45]. Healthcare system factors also play a
role: standardised preconception care pathways are often
lacking, and health professionals feel uncertain about
their roles due to time, resources, and guidance con-
straints [46]. Even when women are enrolled before con-
ception, capturing data in the narrow peri-conceptional
window is difficult [47]. Addressing these issues is crucial
for future research.

Possible underlying mechanisms for the contributions of
psychological factors to PLPP

The current evidence does not provide strong support
for identifying specific psychological risk factors for the
development or persistence of PLPP. However, exploring
the underlying mechanisms by which particular psycho-
logical factors may influence PLPP can yield important
insights. Conceptual models such as the diathesis-stress
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model and the fear-avoidance model are frequently used
to explain these mechanisms [12]. The diathesis-stress
model emphasises pre-existing vulnerabilities, such as
state and trait anxiety, depression, and neuroticism.
These vulnerabilities can interact with stressful events to
trigger maladaptive responses, including catastrophis-
ing, pain-related fear, and avoidance [48]. In contrast, the
fear-avoidance model emphasises how these maladaptive
responses can create a dynamic cycle of fear, avoidance,
and physical deconditioning, which maintains or exac-
erbates pain over time [14]. Together, these models help
explain mechanisms underlying pain development (vul-
nerability to maladaptive responses) and pain persistence
(reinforcement of maladaptive responses).

Psychological factors often co-occur and interact, as
suggested by these conceptual models. Although con-
structs such as emotional distress, depression, anxiety,
and perceived stress are related, they represent conceptu-
ally distinct phenomena: emotional distress reflects gen-
eral negative affect, depression represents a more specific
clinical syndrome, and anxiety is characterised by height-
ened vigilance and worry. Perceived stress, in turn,
reflects the subjective appraisal of stress. These overlap-
ping but distinct features may contribute to inconsisten-
cies in the literature, as studies examining psychological
factors in isolation may underestimate their combined
effects. Only a limited number of studies have analysed
multiple factors simultaneously [26, 28-31, 39, 41].
Broader profiling of psychological characteristics could
provide deeper insight into how these mechanisms col-
lectively influence PLPP.

Nevertheless, in the context of clinical implications,
it is important not to treat all psychological factors as a
single entity. Depression and anxiety are generally man-
aged using different approaches, and trait and state
factors may call for different strategies. For instance,
individuals with high trait psychological factors, which
reflect relatively stable and enduring tendencies such as
neuroticism, general depression, and a predisposition to
catastrophising, may require long-term and more inten-
sive interventions. In contrast, state psychological fac-
tors are context-dependent and fluctuate in response to
situational stressors, such as pregnancy-related bodily
changes, and may be addressed through context-specific
strategies. Unfortunately, many studies rely on question-
naires that do not distinguish between trait and state
constructs, such as the Pain Catastrophizing Scale and
the Patient Health Questionnaire, which complicates
interpretation [49]. One study used the State-Trait Anxi-
ety Inventory, which is designed to differentiate state
and trait anxiety. However, they did not report separate
scores, making it difficult to determine their distinct roles
in PLPP [27].
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Beyond psychological models, the biopsychosocial
model emphasises interactions between psychological,
biological, and social factors. Psychological factors can
influence pain not only through cognitive and behav-
ioural pathways but also through biological mechanisms,
such as elevated cortisol, immune system alterations, and
increased inflammatory markers, which may enhance
pain sensitivity [12]. For example, a woman with high
perceived stress may show a stronger inflammatory
response during pelvic load, contributing to the develop-
ment or persistence of pain. While this model provides a
more comprehensive understanding of pain mechanisms,
its clinical implementation is challenging due to the com-
plexity and variability of contributing factors [12].

Finally, social context may play a crucial role. All
included studies are conducted in high- or upper-middle-
income countries. This limits the cross-cultural gener-
alisability of our findings, as factors such as availability
and quality of social support, maternity leave policies,
and access to prenatal and postpartum care differ across
settings and may profoundly influence both psychologi-
cal experiences and PLPP outcomes. For instance, many
of the included studies are conducted in countries with
well-developed social support systems, such as Sweden
and Norway, where extended, well-compensated parental
leave is available [50]. Such policies may promote psycho-
logical well-being by providing emotional security and
reducing stress, while also allowing time for physical rest
and recovery.

In contrast, in many low- and middle-income coun-
tries, women often face economic constraints, limited
healthcare infrastructure, lack of family support, insuffi-
ciently trained health professionals, and inadequate pre-
natal and postpartum services [51]. These factors may
increase perceived stress, anxiety, and depressive symp-
toms and may also exacerbate physical strain, potentially
contributing to the development or persistence of PLPP.
Therefore, caution is warranted when generalising our
findings to lower-income settings or to countries with
different healthcare infrastructures and social policies.
Future research should aim to include more diverse pop-
ulations to better understand how social factors influence
both the psychological factors and the PLPP, and also
shape the relationship between them.

Unfortunately, there is currently a lack of high-quality
research on lumbopelvic pain in low- and middle-income
countries [52], despite emerging evidence suggesting a
high prevalence of PLPP [53, 54]. Barriers such as lim-
ited research prioritization, lack of funding, and insuf-
ficient training further restrict scientific knowledge [52,
55]. Addressing these barriers is essential to enable future
research on PLPP in diverse social contexts.
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Strengths and limitations
This review has several strengths. We conducted a com-
prehensive search across five databases and focused
exclusively on prospective studies with longitudinal
analyses. We considered the timing of the psychological
assessments in relation to both prenatal and postpartum
PLPP outcomes. Additionally, this review included sev-
eral relevant studies that were not considered in previous
reviews, as well as psychological factors, such as coping,
that have not been addressed before. These elements
offer a nuanced and updated perspective, highlighting the
need for caution when interpreting earlier conclusions.
However, important limitations must also be acknowl-
edged. The number of studies per psychological factor
and PLPP outcome was small, and considerable heteroge-
neity existed in the assessment tools used and the timing
of the assessments across studies. Due to this heteroge-
neity, a meta-analysis was not possible. Finally, we were
not able to determine which psychological factors truly
predict the development versus persistence of PLPD, as
the presence of baseline PLPP varied across studies and
was not always adjusted for.

Recommendations

This review underlines the need for high-quality, stan-
dardised longitudinal studies on the psychological risk
factors for PLPP. Future research should use the core
outcome set for pelvic girdle pain to improve compara-
bility across studies and enable meta-analyses [56]. It is
essential to control for known risk factors for PLPP and
begin assessments before symptom onset (ideally in the
preconception period) to allow for the identification of
true risk factors for the development versus persistence
of PLPP. Rather than focusing on isolated psychological
factors, future studies should assess broader psychologi-
cal profiles, integrated into biopsychosocial models. Such
integration will help to clarify the complex interactions
between psychological, biological, and social factors in
PLPP.

Finally, psychological well-being should be monitored
early in pregnancy or even before conception, as part of a
routine risk assessment in clinical practice. Both trait and
state psychological factors should be evaluated. Trait fac-
tors may indicate the need for long-term interventions,
whereas state factors should be monitored regularly
throughout pregnancy and postpartum, as they fluctu-
ate and may respond to context-specific strategies. Cur-
rently, management of PLPP often focuses primarily on
physical factors [57, 58]. In the future, clinicians should
interpret these physical factors in conjunction with psy-
chological assessments. Embedding these assessments
within a biopsychosocial framework can guide clinical
decision-making and support individualised, multidisci-
plinary management of PLPP in perinatal care.
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Conclusion

Current longitudinal research on psychological risk
factors for PLPP outcomes across the prenatal and
postpartum period remains inconclusive, due to meth-
odological variability, limited data, and the generally low
methodological quality of the included studies. No data
are currently available for the preconception period.
While psychological factors may play a role in PLPP,
clearer evidence is needed to identify which factors are
truly predictive and during which period. Future stud-
ies should adopt standardised assessment tools, mea-
sure psychological factors before conception and prior
to symptom onset, and distinguish between the develop-
ment and persistence of symptoms. Moreover, psycho-
logical profiles, rather than isolated factors, should be
examined while considering known risk factors for PLPP.
Advancing this knowledge will enable the development
of more targeted, personalised prevention and treatment
strategies, ultimately improving the care of women expe-
riencing PLPP. Given the current inconsistencies and
limited data, clinicians are encouraged to screen for psy-
chological risk factors early in pregnancy and consider
multidisciplinary approaches within a biopsychosocial
framework.
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T3 Third trimester

Adj Adjusted
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