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EPIDEMIOLOGY
Prevalence and Factors Associated with Pelvic
Girdle Pain During Pregnancy in Australian Women
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of birth (P¼0.03), and greater duration of time spent standing

Study Design. Cross-sectional study conducted between

December 2017 and October 2019.
Objective. To determine the prevalence and risk factors associ-

ated with pregnancy-related pelvic girdle pain (PPGP) in

Australia.
Summary of Background Data. PPGP is a common condi-

tion worldwide yet the prevalence and associated risk factors are

not known in Australia.
Methods. A random sample of pregnant women (N¼ 780) of

(mean [SD]) 31 (5) years of age between 14 and 38 weeks

gestation attending ante-natal care in a tertiary referral hospital

in Sydney, Australia was conducted. The main outcome measure

was point-prevalence of PPGP as classified by recommended

guidelines including a physical examination. A number of

potential risk factors, including socio-demographic characteris-

tics, country of birth, ethnicity, history of low back pain (LBP)

and PPGP, family history of PPGP, occupational factors, and

physical activity were investigated with logistic regression.
Results. The point-prevalence of PPGP in a random sample of

780 Australian women was 44% with the odds of having PPGP

increasing with each additional week of gestation (odds ratio

[OR]) (OR 1.02). Increasing parity (P¼0.03, OR 1.15), country
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(P¼0.009, OR 1.06) were associated with PPGP. The strongest

predictors of PPGP were previous LBP and/or PPGP both

pregnancy (P<0.001, OR 4.35) and not pregnancy related

(P<0.001, OR 2.24), and a family history of PPGP (P<0.001,

OR 3.76).
Conclusion. The prevalence of PPGP in Australian women was

high with almost half the sample classified with PPGP, matching

data reported worldwide. The identified risk factors associated

with PPGP can be included in routine ante-natal care to screen

women and identify those at risk of this common and disabling

condition.
Key words: associated factors, pelvic girdle pain, pregnancy,
prevalence.
Level of Evidence: 1
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elvic girdle pain is the most common musculoskeletal
P disorder reported during pregnancy with pain expe-
rienced between the levels of the posterior iliac crest

and the gluteal fold, as distinct from the lumbar spine.1

Women with pregnancy-related pelvic girdle pain (PPGP)
usually report pain as being moderate to severe in intensity,
and difficulty with physical activities, such as standing
and walking.1,2 The ability to perform household and
work-related duties are frequently impaired, and women
with PPGP may also suffer psychosocial distress.1–4

Worldwide, the prevalence of PPGP has been reported to
range from 7% to 84%.1,3,5 This large variation can be
attributed to differences between studies in participant
recruitment, sample size, and the method of classification,
with most studies using the self-report of pain only2–6 in
contrast to others which included a physical examination.7–10

Only a single study has been conducted in Australia using
a small sample size of 95 women with the finding of a
prevalence of 23% of PPGP determined by self-report of
symptoms.6 This lack of epidemiological information limits
the knowledge of how many Australian women suffer
from PPGP.

There is little information about potential risk factors
that lead to the development of PPGP in Australia. Previous
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studies from other countries have reported that PPGP is
strongly associated with a history of low back pain (LBP)
and prior PPGP.4–11 There are conflicting findings as to
whether age, parity, exercise levels, and occupational fac-
tors are associated with PPGP.2,4,6–12 There may also be
other risk factors, such as time spent in weight-bearing
positions that have not been investigated despite women
commonly reporting that these positions aggravate PPGP. In
addition, familial history and ethnicity have also been
suggested as factors associated with PPGP,6,7,12,13 however,
they have not been extensively studied in the Australian
population, where ethno-cultural diversity is evident with
over one-third of pregnant women born overseas.14

In Australia, there is currently no routine screening for
PPGP in the antenatal period. Tellingly, women report a
lack of support from healthcare professionals and many
do not receive any treatment.6 It is crucial that healthcare
providers are aware of the factors associated with
PPGP to be able to effectively identify women at risk of
developing PPGP in a country with over 300,000 births
annually.14 This would enable women to be offered greater
support for a disorder that can benefit from timely care.6

The aims of this study were to: (1) determine the prevalence
of PPGP, and (2) identify risk factors in an Australian
population.

MATERIALS AND METHODS
This study was conducted as per a previously published
protocol15 without changes and reported according to
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines.16 Ethical approval
was granted by the hospital (HREC/17/WMEAD/64) and
university (RH12294) human research ethics committees.

Participants
Participants were recruited if they were aged over 18 years,
between 14 and 38 weeks’ gestation and had sufficient
command of English, with a health care interpreter if needed.
Women were excluded if they had a medical or obstetric
complication(s) affecting pregnancy, such as serious pathol-
ogy of non-musculoskeletal origin including preeclampsia,
serious intellectual or psychiatric impairment, systemic dis-
ease(s), or recent spinal fracture, trauma, or surgery. Data
were collected from December 2017 to October 2019 at
Westmead Hospital, a tertiary level facility in Sydney,
Australia. A random sample of all pregnant women attending
the antenatal clinic on a specific day was made using block
randomization to reduce selection bias. Each participant was
informed of the aims and methods of the study, and provided
written and informed consent prior to data being collected
during a single, face-to-face session. All data were collected by
the primary investigator (D.C.).

Prevalence of PPGP
The primary outcome measure was point-prevalence of
PPGP as classified according to recommended guidelines17

which included the self-report of pain in the pelvic girdle
Spine
region, difficulty performing activities of daily living (such
as walking, standing, or turning in bed), and positive
findings on physical examination of at least two of the
four tests on the same side including: the posterior pelvic
pain provocation test, active straight leg raise test, palpa-
tion of long dorsal ligament test, and modified Trendelen-
burg test.17 The first 20 participants who reported pain in
the pelvic girdle region were examined by the primary
investigator (D.C.) and one other experienced physiother-
apist who was not involved in the research project, to
determine inter-examiner reliability of the physical
examination tests.

Each participant completed the Pregnancy and Physical
Activity Questionnaire (PAPQ),18 Pregnancy Mobility
Index (PMI),19 and Pelvic Girdle Questionnaire (PGQ).20

Participants with PPGP rated their pain level (current and
yesterday) by completing a visual analogue scale (VAS) from
0 (no pain) to 100 (worst possible pain).21

Data Collection to Determine Factors Associated
With PPGP
Gestation age, parity (defined as previous deliveries
>24 weeks gestation), and pregnancy type (singleton, twins,
triplets) were recorded from the patient medical record and
confirmed via self-report. Following measurement of height
and weight, women self-reported their marital status (mar-
ried/de facto or not married), education level (did not finish
high school, finished high school, university completion),
country of birth, and self-identified ethnicity (grouped by
geographic region).22

Women were asked if they had experienced a history of
non-pregnancy related previous LBP and/or pelvic girdle
pain (PGP) (yes/no) and if there was a family history of PPGP
with their mother and/or a sister having PPGP which was
recorded as yes/no or unsure if this was not known. Partic-
ipants with one or more previous pregnancies were asked if
they had a history of LBP and/or PPGP (yes/no) experienced
during an earlier pregnancy.

Participants self-reported information about the time
they were working in an occupation in the week prior to
the study (0, <20 hours, 20–40 or >40 hours). A five-point
Likert Scale was used to record the type of work (from either
very heavy to very light) and work satisfaction (from very
bad to very good). Each participant self-reported the dura-
tion of time spent lying down, sitting, standing, and walking
(hours) the day prior to the study.

Statistical Analyses
A sample size of 780 was determined a priori to allow for
investigation of 18 possible risk factors with PPGP, as
calculated by 10 participants per potential risk factor with
division by the previously published Australian prevalence
rate of 23%7 (G�Power).23 Statistical analyses were per-
formed using IBM SPSS for Windows Version 24.0 (IBM
Corp., Armonk, NY). Inter-examiner reliability of the phys-
ical examination tests was determined by calculating the
percentage agreement and Kappa coefficient (K).
www.spinejournal.com 945
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The point-prevalence of PPGP was calculated by dividing
the number of women classified with PPGP by the total
number of women who participated in the study.

To investigate between group differences for each factor,
based on normality, parametric (independent t test), and non-
parametric (Pearson Chi Square test, Fishers Exact test) tests
were performed to compare women with and without PPGP
for continuous, categorical, and ordinal data respectively.
Univariate logistic regression analyses were fitted to test
individual factors for association with PPGP and multivariate
logistic models were used to identify associations with more
than one factor included in the models. Selection of factors
to include in the multivariate models was informed by the
univariate results and clinical judgement. Associations are
reported as an odds ratio, 95% confidence interval (OR [95%
CI]) and P values. The predictive power of the model was
calculated by Nagelkerke R-square (R2) and area under
receiver operating characteristic (ROC) curves (95% CI).

Secondary analyses were performed to determine
whether single or multiple factors had a stronger ability
to predict PPGP in subgroups of women based on clinical
judgement of the important or significant factors.

RESULTS
A total of 780 women with an age (mean [SD]) of 31 (5)
years and gestational age of 29 (7) weeks (Table 1) were
included. The majority of women were born in Southern and
Central Asia (35%) and Australia (29%), consistent with
report of ethnicity (Figure 1).

Inter-examiner reliability of the physical examination tests
was excellent with agreements of between 90% and 100% for
all tests and K ranging from 0.74 to 1.00 (see Table, Supple-
mentary Digital content 1, http://links.lww.com/BRS/B714,
which details reliability findings).

Prevalence of PPGP
The point-prevalence of PPGP was 44.1% (344/780).
Women with PPGP had a PGQ score (mean [95% CI]) of
42 (40–44) compared with women without PPGP who
scored 7 (6–8), representing a statistically significant
(P<0.001) and clinically important difference between
groups, where a higher score indicates more pain and
disability.24 For women with PPGP, pain at the time of
testing was (mean [SD]) 23 (28) on the VAS and pain the day
prior to testing was 51 (30). Women with PPGP reported
significantly more difficulty with mobility tasks on the PMI
compared with women without PPGP (P<0.001). The
PAPQ scores revealed that women with PPGP performed
a greater amount of weekly household and family activities
compared with women without PPGP (P¼0.006).

Factors Associated With PPGP
There was statistically significantly greater (P<0.05) parity,
hours standing, frequency of a history of LBP and/or PGP
(pregnancy and non-pregnancy related), and family history of
PPGP in women with PPGP compared with women without
PPGP (Table 1). There were statistically significant greater
946 www.spinejournal.com
number of women born in Australia with PPGP compared
with women without PPGP (P¼0.02) which was not evident
based on women’s self-identified ethnicity (P¼0.22).

The odds of having PPGP increase with every additional
week of gestation from 37.6% at week 24 to 48.1% at
week 38 (Table 2). There were statistically significant asso-
ciations (P<0.05) for individual factors with PPGP including
parity, daily hours spent standing, a self-reported history or
family history of LBP and/or PGP (pregnancy and non-preg-
nancy related), and a family history of PPGP. There was a
statistically significant association for geographic region of
birth (P¼0.03), with women born in Australia more likely to
have PPGP in contrast to women born in southern and central
Asia who were less likely to have PPGP (P¼0.002).

The multivariate logistic regression models investigating the
predictive ability of a group of factors for all women had
Nagelkerke R2 values and areas under the ROC curves which
were less than acceptable for being predictive of PPGP25 (see
Table, Supplementary Digital content 2, http://links.lww.com/
BRS/B715, which presents logistic regression models).

Secondary analyses involved stratifying the sample of par-
ticipants by clinically important and significant factors. Three
logistic regression models for a subgroup of women who had
more than one previous pregnancy and a known family history
ofPPGP(N¼358) were found to havegreater ability to predict
PPGP than other models (see Table, Supplementary Digital
content 2, http://links.lww.com/BRS/B715, which presents
logistic regression models). Nagelkerke R2 ranged from 0.25
to 0.26 (medium correlation) and areas under the ROC ranged
from 0.75 to 0.76 (acceptable discrimination).24 For all models
there were significant associations for a history of LBP and/or
PPGP (pregnancy related) and family history of PPGP, regard-
less of other factors included.

DISCUSSION
Pelvic girdle pain was shown to be common in pregnancy
with nearly half of Australian women reporting PPGP on a
given day. This was the first large scale study conducted in
Australia using recommended guidelines for classification of
PPGP and powered to investigate 18 factors potentially
associated with the condition. The prevalence rate is similar
to that of other countries, such as Norway and Sweden,8,9

although it was greater than previously reported in
Australia.6 This is likely due to the inclusion of a physical
examination to confirm PPGP as distinct from LBP in these
studies as well as the current study.

The finding that a history of LBP and/or PGP was associ-
ated with PPGP was consistent with previous studies.4–11 This
study also demonstrated that a family history of PPGP was
strongly associated with PPGP, possibly indicating a genetic
or behavioral component that contributes to PPGP.7,12 This
means that routinely asking women about whether they have
had a past or family history of LBP or PGP may improve the
ability to identify women at risk of PPGP. The knowledge that
PPGP is more common with increasing parity and as gestation
progresses, will allow women to be closely monitored to limit
the onset or worsening of symptoms.2,4,6,8–12
July 2021
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TABLE 1. Participant Profile (Mean [95% CI] or Frequency [Percentage]) and Comparison Between
Women With and Without Pregnancy-Related Pelvic Girdle Pain (PPGP) (P Value)

Predictor Variable
All Participants

(N¼780)
With PPGP
(N¼344)

Without PPGP
(N¼436)

P
Value

Age, yr 31.6 (31.2, 32.0) 31.5 (31.0, 32.0) 31.7 (31.2, 32.2) 0.58

Gestation age, wk 29.1 (28.5, 29.6) 29.6 (28.9, 30.3) 28.6 (27.9, 29.4) 0.07

Height, cm 165.8 (165.5, 166.1) 165.7 (165.3, 166.2) 165.9 (165.5, 166.3) 0.61

Body mass, kg 76.5 (75.9, 77.3) 77.1 (76.0, 78.2) 76.1 (75.1, 77.1) 0.17

Body mass index, kg m�2 27.8 (27.6, 28.1) 28.1 (27.7, 28.4) 27.7 (27.3, 28.0) 0.13

Parity (previous pregnancies >24 weeks gestation) 1.1 (1.0, 1.2) 1.2 (1.0, 1.3) 1.0 (0.9, 1.1) 0.03�

Pregnancy type 0.11

Singleton 749 (96%) 326 (95%) 423 (97%)

Twins 31 (4%) 18 (5%) 13 (3%)

LBP/PGP in previous pregnancyz <0.001y

Yes 228 (29%) 149 (43%) 79 (18%)

No 261 (33%) 79 (23%) 182 (42%)

Not applicable 291 (37%) 116 (34%) 175 (40%)

Previous LBP/PGPP non-pregnancy related <0.001y

Yes 208 (27%) 122 (35%) 86 (20%)

No 572 (73%) 222 (65%) 350 (80%)

Family history of PPGP <0.001y

Yes 201 (26%) 130 (38%) 71 (16%)

No 354 (45%) 116 (34%) 238 (55%)

Unsure 225 (29%) 98 (28%) 127 (29%)

Marital status 0.74

Married/de facto 771 (99%) 341 (99%) 430 (93%)

Not married 9 (1%) 3 (<1%) 6 (1%)

Education level 0.05

Incomplete high school 107 (13%) 50 (15%) 57 (13%)

Finished high school 443 (57%) 208 (60%) 235 (54%)

University degree completed 230 (29%) 86 (25%) 144 (33%)

Work status (hours of employment previous week) 0.28

None 320 (41%) 142 (41%) 178 (41%)

0–20 48 (6%) 27 (8%) 21 (5%)

21–40 126 (16%) 57 (17%) 69 (16%)

>40 286 (37%) 118 (34%) 168 (39%)

Work type§ 0.21

Very heavy 18 (2%) 11 (3%) 7 (2%)

Slightly heavy 97 (12%) 49 (14%) 48 (11%)

Neither heavy nor light 123 (16%) 50 (15%) 73 (17%)

Slightly light 124 (16%) 55 (16%) 69 (16%)

Very light 98 (13%) 37 (11%) 61 (14%)

Not applicable 320 (41%) 142 (41%) 178 (41%)

Work satisfaction§ 0.07

Very bad 14 (2%) 8 (2%) 6 (1%)

Somewhat bad 41 (5%) 24 (7%) 17 (4%)

Neither bad nor good 95 (12%) 46 (13%) 49 (11%)

Somewhat good 154 (20%) 67 (19%) 87 (20%)

Very good 156 (20%) 57 (17%) 99 (23%)

Not applicable 320 (41%) 142 (41%) 178 (41%)

Hours spent yesterday, h
Lying down 0.5 (0.5, 0.6) 0.5 (0.5, 0.6) 0.5 (0.4, 0.6) 0.19

Sitting 8 (7.8, 8.2) 7.7 (7.4, 8.1) 8.2 (7.9, 8.6) 0.05

Walking 1.5 (1.5, 1.6) 1.5 (1.5, 1.6) 1.5 (1.5, 1.6) 0.93

Standing 4.6 (4.4, 4.8) 4.9 (4.6, 5.3) 4.3 (4.1, 4.6) 0.02�

�Significant at 5% level (P<0.05) for t test between groups.
ySignificant at 5% level (P<0.05) for Chi Square test between groups.
zThe sample size for this variable was N¼489 representing women who reported at least one previous pregnancy >24/40.
§The sample size for this variable was N¼460 representing women who reported a current work status.

LBP indicates low back pain; PGP, pelvic girdle pain.

EPIDEMIOLOGY Pregnancy-Related Pelvic Girdle Pain � Ceprnja et al
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Figure 1. Geographic region of birth and self-identified ethnicity of
women (N¼780) with and without pregnancy-related pelvic girdle
pain (PPGP). Not all women born in Australia self-identified as
being Australian, particularly women of Middle Eastern ethnicity.

EPIDEMIOLOGY Pregnancy-Related Pelvic Girdle Pain � Ceprnja et al
A novel finding of this study was that a longer duration of
standing was associated with PPGP, which aligns with the
frequent report by women that activities in weight-bearing
aggravate PPGP. Although axial loading of the spine and pelvis
exacerbate the pain, the underlying etiology of PPGP remains
unclear. The knowledge that pain may be aggravated by posture
and position offers an opportunity to tailor management and
reduce pain and disability, supported by the finding that women
with PPGP benefited from attending physiotherapy.26
TABLE 2. The Odds Ratio (OR [95% CI]) and P Valu
Receiver Operator Characteristic Curve (
Analyzed for an Association With Pregna

Factor Odds R

Gestation age 1.02 (

Parity (previous pregnancies >24 weeks gestation) 1.15 (

LBP/PGP in previous pregnancy 4.35 (

LBP/PGP non-pregnancy related 2.24 (

Family history 3.76 (

Hours standing 1.06 (

Country of birth (by region)

Australia (reference level)
Oceania 0.57 (

Europe 0.34 (

Middle East 0.64 (

Africa 0.85 (

Southeast and Northeast Asia 0.80 (

South and Central Asia 0.57 (

Americas 4.66 (
�Significant at 5% level (P<0.05).

LBP indicates low back pain; PGP, pelvic girdle pain.

948 www.spinejournal.com
Based on the current findings, it is plausible that PPGP is
not specific to ethnicity as it was not a factor that discrimi-
nated between women with and without pain. However,
there may be cultural influences that increase the incidence
of PPGP for women born in Australia that are not present for
women born in other regions of the world. Interestingly, not
all women born in Australia self-identified as being of Aus-
tralian ethnicity, particularly evident in the self-report of
Middle Eastern ethnicity.While the previous evidence regard-
ing impact of ethnicity on PPGP has been conflicting,6,13 a
more nuanced approach that encompasses country of birth,
together with cultural and ethnic influences, is required to
comprehensively investigate association with PPGP.

Strengths and Limitations
The strengths of this study include the inclusion of a large,
randomly selected sample, and adherence to a published
protocol using recommended guidelines. Although the setting
was a major Australian metropolitan city with a culturally
diverse population, it may not be representative of geograph-
ical regions such as smaller cities or towns with less cultural
diversity. However, women with PPGP had a similar report of
pain and disability, impaired mobility and difficulties with
household activities reported in previous studies world-
wide.1–15 The current pain score was lower than the pain
score from previous day. This may have been influenced by
the time of day the study was conducted and while women
were seated. Hence, the current pain scores may not be an
accurate estimate of pain experienced by women with PPGP
as it is known that women generally report higher levels of
pain in the evening and while moving.1,2,20 Determining a
history of LBP and PPGP is influenced by recall bias and not
all women could definitively report a family history of PPGP.
e for Logistic Regression and the Area Under the
Area ROC) (95% CI) Calculated for Each Factor
ncy-Related Pelvic Girdle Pain

atio (95% CI) P Value Area ROC (95% CI)

1.00, 1.04) 0.07 0.53 (0.49, 0.57)

1.02, 1.30) 0.03� 0.55 (0.51, 0.59)

2.97, 6.35) <0.001� 0.68 (0.63, 0.72)

1.62, 3.09) <0.001� 0.58 (0.54, 0.62)

2.61, 5.41) <0.001� 0.65 (0.60, 0.70)

1.02, 1.11) 0.009� 0.55 (0.51, 0.59)

0.03� 0.58 (0.54, 0.62)

0.23, 1.44) 0.24

0.11, 1.10) 0.07

0.38, 1.09) 0.10

0.44, 1.64) 0.62

0.52, 1.25) 0.33

0.40, 0.81) 0.002�

0.54, 40.49) 0.16
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More than a quarter ofwomen were unsure about their family
history of PPGP, therefore the association with PPGP may not
be accurate. Similarly, the time spent sitting, standing, walk-
ing, and lying on the previous day was self-reported rather
than using quantifiable data, such as physical activity mon-
itors. Future studies should endeavor to investigate other
variables, such as psychological and physiological factors,
that may also be associated with PPGP.

CONCLUSION
This study offers new knowledge in ante-natal care by deter-
mining that the point-prevalence of PPGP in Australian
women was high, with nearly half of all pregnant women
reporting symptoms and associated disability. An individual
and family history of LBP and/or PPGP were the strongest
predictors of PPGP, while increasing parity and gestational
age, being born in Australia, and a greater duration of time
standing were also associated with PPGP. It is recommended
that these factors should be included as part of routine clinical
examination of pregnant women to readily identify women at
risk of developing PPGP. Of all the factors associated with
PPGP, the only modifiable factor identified was the longer
duration of standing time reported by women with PPGP,
which may provide an option toguide treatment. Being able to
identify women at risk would allow for the provision of early
education and timely management strategies which could
reduce the burden of PPGP in Australia by delivering crucial
healthcare to women during this critical period of their lives.
Key Points
PPGP is a common condition worldwide.

Point-prevalence of PPGP was 44.1% in Australian
women and increased with gestational age.

An individual history of LBP and/or pelvic girdle
pain, and a family history of PPGP were strongly
associated with PPGP in Australia.

The knowledge of factors associated with this
common condition will better inform healthcare
providers to effectively identify women at risk of
deve lop ing PPGP and prov ide t ime ly
management in ante-natal care.
Supplemental digital content is available for this article.
Direct URL citations appearing in the printed text are
provided in the HTML and PDF version of this article on
the journal’s Web site (www.spinejournal.com).
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