Eur Spine J (2013) 22:1665-1673
DOI 10.1007/s00586-013-2716-6

ORIGINAL ARTICLE

Predictors for long-term disability in women with persistent

postpartum pelvic girdle pain

Jenny Sjodahl - Annelie Gutke - Birgitta Oberg

Received: 21 October 2011/Revised: 19 November 2012/ Accepted: 5 February 2013 /Published online: 21 February 2013

© Springer-Verlag Berlin Heidelberg 2013

Abstract

Purpose The majority of prognostic studies on post-
partum lumbopelvic pain have investigated factors during
pregnancy. Since the majority of women recover within the
first few months of delivery, it is unknown if the same
predictors are valid for long-term consequences. It is also
important to investigate predictors within subgroups of
patients with pregnancy-related lumbopelvic pain due to
their different clinical courses. The aim of this study was to
identify predictors for disability 15 months postpartum in
women with persistent postpartum pelvic girdle pain
(PGP).

Methods Data were obtained by clinical tests and ques-
tionnaires 3 months postpartum. The outcome 15 months
postpartum was disability measured with the Oswestry
Disability Index.

Results A multiple linear regression analysis identified
two significant two-way interaction effects that were pre-
dictive of disability 15 months postpartum: (a) age + trunk

flexor endurance, and (b) disability 4+ hip extensor
strength.
Conclusions Age, muscle function and disability seem to

influence the long-term outcome on disability in women
with persistent postpartum PGP. It may be important to
consider the possibility of different variables impact on
each other when predicting long-term disability. In addi-
tion, further studies are needed to investigate the impact of
interaction effects on long-term consequences in women
with persistent postpartum PGP.
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Introduction

Lumbopelvic pain affects almost half of all pregnant
women [1]. Although there is a decline in the prevalence of
lumbopelvic pain during the first few months after delivery
in the majority of the women [2], a significant number of
women have persistent pain 3 months postpartum [1]. In a
previous study, women with severe lumbopelvic pain
during pregnancy had an increased risk for long-term pain
[3]. In addition, retrospective studies have shown that up to
20 % of women with recurrent lumbopelvic pain relate
their first episode of pain to pregnancy [4, 5]. Thus, preg-
nancy seems to represent a risk for long-term lumbopelvic
pain.

Several predictors of the development of and recovery
from pregnancy-related lumbopelvic pain have been iden-
tified, although no clear picture has been presented [6]. In a
review, Wu et al. [1] identified 12 potential risk factors for
postpartum lumbopelvic pain. Strong evidence was found
that predictors included strenuous work, previous lumbo-
pelvic pain, and previous pelvic girdle pain (PGP) [1].
They also concluded that maternal age and maternal eth-
nicity could not be established as risk factors due to con-
flicting results. Other factors that have been found to be
predictive of postpartum lumbopelvic pain are body mass
index (BMI), hypermobility, pain onset, and pain level [7].

Recent studies of predictors have defined subgroups of
patients with pregnancy-related lumbopelvic pain and have
focused on PGP [2, 8-10]. Factors such as older age, work
dissatisfaction, and pain location have been proposed as
important predictors for postpartum PGP [2]. An
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association between muscle dysfunction and pregnancy-
related PGP has also been proposed [11, 12]. To our
knowledge, only one study has investigated muscle func-
tion as a predictor for postpartum PGP [2]. Gutke et al. [2]
found that poor endurance of the trunk flexors early in
pregnancy is predictive of persistent PGP 3 months post-
partum. Other clinical signs that have been found to be
predictive of disability and pain in women with postpartum
PGP are the active straight leg raise (ASLR) test [10] and
the sum of pelvic pain provocation tests [8].

However, since the majority of women recover within
the first few months after delivery, there is a need to
investigate whether the same predictors are valid for long-
term consequences. To our knowledge, all but one previous
study [10] investigated predictors identified during preg-
nancy. Due to the different clinical course of pregnancy-
related lumbopelvic pain [2], there is also a need to further
investigate predictors for different subgroups of patients
with pregnancy-related lumbopelvic pain. The aim of this
study was to identify predictors of disability 15 months
postpartum in women with persistent postpartum PGP.

Materials and methods
Study participants

Women with persistent postpartum PGP and PGP in
combination with lumbar pain (combined pain) were
recruited approximately 3 months after delivery. They
were included in a randomized controlled trial evaluating
home-based specific stabilizing exercises (SSE) [13].
Women were excluded if they had a systemic locomotor
disease; a verified diagnosis of spinal problems in the
previous 2 months; a history of fracture, neoplasm, or
previous surgery of the spine, pelvis, or femur; insufficient
Swedish language skills; or ongoing pregnancy. All par-
ticipants received oral and written information about the
study before they provided oral consent. The study was
approved by the regional ethics committee.

Clinical examination and assessment

All participants completed questionnaires, underwent
clinical examinations and physical evaluations at the
baseline (approximately 3 months postpartum) and again
12 months later (approximately 15 months postpartum).
The questionnaire included background data, activity level
[14], urinary leakage (yes/no), health-related quality of life
measured with the EuroQol [15], general health measured
with a visual analogue scale (VAS; 0-100 mm, low value
indicating high well-being), well-being (very well, well,
fairly well, fairly bad, bad, very bad), pain intensity (VAS;
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0-100 mm, low value indicating no pain), pain location
(pain drawing), and disability measured with the Oswerstry
Disability Index (ODI) version 2.0 [16]. We also collected
answers to questions regarding patients’ symptom satis-
faction (delighted to mostly satisfied, or mixed to terrible
feelings) [17] and expectations of treatment (completely
restored to quite improved, or no expectations of being
restored but hoping to get some relief, to no expectations of
being restored or getting some relief).

The classification of PGP and combined pain was based
on a clinical examination, including pelvic pain provoca-
tion tests and the Mechanical Diagnosis and Therapy
(MDT) protocol, described in detail by Gutke et al. [18].
Criteria for PGP and combined pain are presented in
Table 1. In addition, the ASLR test (4-point scale, summed
score range from 0 to 6) [19] was performed.

Physical functioning

For the gait test (modified from Ljungqvist et al.), women
were asked to walk barefoot for a distance of 20 m “at a
comfortable speed” on an indoor floor [11]. The number of
seconds it took to walk the distance was recorded.

Maximal voluntary isometric hip extension strength was
measured by a dynamometer (Chatillon CSD 500 strength
dynamometer; Ametek, Largo, FL, USA) with a fixed
sensor [11]. A sling was placed on the women’s thigh at the
distal end of the femur and pulled in extension. The women
were then instructed to pull as hard as they could. Two
training repetitions were performed. The mean of the next
three repetitions was used for analyses. Each repetition
consisted of 5 s of work and 5-10 s of rest. The procedure
was performed on both legs: all the women started with the
right leg, but only the strongest leg was included in the
analyses.

Isometric endurance of the trunk flexors was tested with
women in the supine position with arms crossed over their
chest, hips bent, and knees and feet apart (modified from
McQuade et al.). They were asked to nod and to continue to
lift their head and shoulders until the inferior angle of the
scapula was lifted from the examination bench, and to hold
the position for as long as possible [11]. The time that the
position was maintained was recorded in seconds, and the
test was interrupted after a maximum of 120 s.

Statistical analyses

Multiple linear regression analysis was performed on dis-
ability measured with the ODI at 15 months postpartum, to
determine predictors from measures collected 3 months
postpartum. The ODI was treated as a continuous scale.
The initial choice of possible predictors was based on the
hypothesis of an association between muscle dysfunction
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Table 1 Criteria for pelvic girdle pain group and combined pain

Pelvic girdle pain

Pain experienced between the posterior iliac crest and the gluteal
fold. With or without radiation in the posterior thigh and calf,
and with or without pain in the symphysis

Pain reproducible by at least two out of the five pelvic pain
provocation tests (two tests performed bilaterally)

No centralization or peripheralization phenomena and no change
of pain or range of motion from repeated movements or
different positions of the lumbar spine according to the MDT
classification

Onset of pain during pregnancy or within 3 weeks from delivery
Combined pain

Pain experienced between the posterior iliac crest and the gluteal
fold. With or without radiation in the posterior thigh and calf,
and with or without pain in the symphysis

Pain reproducible by at least two out of the five pelvic pain
provocation tests (2 test bilaterally)

Pain and/or change in range of motion from repeated movements
or different positions of the lumbar spine, or experienced
centralization and/or peripheralization according to the MDT
classification

Onset of pain during pregnancy or within 3 weeks from delivery

Pelvic girdle pain in combination with lumbar pain
MDT mechanical diagnosis and therapy

and PGP, as well as on previous findings in the literature
[1,2, 7,10, 11, 20-22].

Pearson’s r was used to analyze correlations between
factors and outcome, as well as between factors (Table 2).
To control for possible multicollinearity, a selection
between highly intercorrelated (r > 0.7) factors was made.
The selection between the highly intercorrelated factors
was based on which of the two factors had the highest
correlation with the outcome. Average pain intensity dur-
ing the previous week, general health, and mean hip
extensor strength was excluded from the analysis due to
high intercorrelation with other factors and lower correla-
tion with the outcome. The EQ-5D score and EQ-VAS
were both kept in the analysis, even though the correlation
was 0.51. This decision was based on the fact that the two
scores are different measurements of the same health-
related quality of life instrument (EuroQol).

The multiple linear regression model was executed in
two steps. Step 1: a forward stepwise procedure was used
to identify two-way interaction effects after entering all
main effects in the regression model. A significance level
of 1 % was used. Two interaction effects were identified.
Step 2: the two interaction effects and their main effects
were entered in the regression model, and a forward step-
wise procedure was used on the remaining 14 factors. A
significance level of 5 % was used. No significant predic-
tors were found in addition to the two interaction effects
identified in Step 1.

The Wilcoxon signed-rank test was used to detect dif-
ferences over time for the ODI. The statistical software
package SPSS was used (version 17.0; SPSS, Inc., Chicago,
IL, USA).

Results

Eighty-eight women with persistent postpartum PGP and
PGP in combination with lumbar pain were included in a
randomized controlled study 3 months postpartum (Gutke
et al. 2010) and 58 women (66 %) completed the 12-month
follow-up (15 months postpartum) (Fig. 1). The regression
model included 50 cases, 37 with PGP and 13 with com-
bined pain at 3 months postpartum. Descriptive data and
comparisons between the women included and not inclu-
ded in the regression model are listed in Table 3. Com-
pared with the 50 participants who were included in the
regression analysis the 38 excluded women had a higher
disability (ODI 20 vs. 16 %, P = 0.012).

At 15 months postpartum, 28 women were classified as
having PGP or combined pain, three women with lumbar
pain only, and 19 women with no lumbopelvic pain. There
was a significant improvement in the ODI between 3 and
15 months postpartum (Fig. 2). The disability level had
increased, or was the same as 3 months postpartum in
34 % of the women; in 66 % of the women the disability
level had decreased.

Two two-way interaction effects were significantly
associated with long-term disability 15 months postpartum:
(a) age + trunk flexor endurance, and (b) disability + hip
extensor strength. The final model explained 52 % of the
variation in the ODI at 15 months postpartum (Table 4).
Pain intensity, number of pain sites, combined pain, well-
being, health-related quality of life, occurrence of stress
urinary incontinence, treatment with SSE, expectations
regarding treatment, symptom satisfaction, gait speed, and
the ASLR test were not found to be significant predictors of
long-term disability at 15 months postpartum (P > 0.05).

Discussion

There was a significant decrease in disability measured
with the ODI between 3 and 15 months postpartum;
however, 62 % of the women included in the multiple
linear regression model still reported lumbopelvic pain and
had clinically identifiable signs of PGP when examined at
15 months postpartum. Women who experience persistent
postpartum lumbopelvic pain have a substantial risk for
new episodes or long-term lumbopelvic pain [23]. Our
results are in line with this finding, since all the women
included in the present study experienced persistent PGP
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n=2 excluded because they did not receive allocated intervention

n=2 excluded due to new pregnancy

n=1 excluded due to spondylolisthesis

n=1 excluded due to pelvospndylitis
n=12 did not want to continue in the study

n=1 excluded due to new pregnancy

n=6 did not want to continue in the study

n=1 excluded due to new pregnancy

n=1 moved out of area

Baseline 3 months n = 88 women with
postpartum | pelvic girdle pain
n=23 lost to 3-month
> follow-up
3-months 6 months n = 65 women with
follow-up postpartum | pelvic girdle pain
n=10 lost to 6-month
<+— | follow-up
6-months 9 months n = 60 women with
follow-up postpartum | pelvic girdle pain
B B EE——
> n=>5 lost to 12-month
follow-up
12-months 15 months n = 58 women with
follw-up postpartum | pelvic girdle pain

n=8 lost due to
missing data

n =50 analyzed

Fig. 1 Enrolment at evaluations 3 months postpartum and the 12 month follow-up

3 months postpartum and were therefore likely to have a
built-in risk for long-term disability. Despite the risk for
long-term disability, we identified two two-way interaction
effects that were predictive of disability 15 months post-
partum. The main effects of the identified interaction
effects can be categorized as biological (age), physical
functioning (trunk flexor endurance and hip extensor
strength), and self-rated function (disability).

Previous studies found age to be a predictor for post-
partum lumbopelvic pain. However, age has been proposed
to be a bimodal factor due to conflicting results [1].
Younger age [24], as well as older age [2], has been
reported to be a risk factor for postpartum lumbopelvic
pain. Our finding that age comprises an interaction effect
together with trunk flexor endurance, and the previous
finding that age is a bimodal factor, indicates that it might
be important not to interpret age alone as a predictor for
long-term disability.

Disability measured with ODI was also one of the main
effects in one of the two interaction effects. ODI is a
subjective measure of physical capacity. The change in
ODI from 3 to 15 months postpartum is rather low and
could be considered not clinically relevant. In addition, a
relevant goal for healthy, young women should probably be

@ Springer

0 % on the ODI. Enthoven et al. [25] found that higher
disability measured with the ODI was a predictor of dis-
ability at both 1- and 5-year follow-ups for primary care
patients with LBP.

The two two-way interaction effects indicate that muscle
function was predictive of long-term disability. This pro-
vides further evidence of an association between muscle
dysfunction and pregnancy-related PGP. One can argue
that the low beta values might not be clinically relevant;
however, it is important to remember that the women
included in the present study are at risk for more long-term
problems since their pain has not disappeared at 3 months
postpartum [23]. Therefore, it is possible that we cannot
expect larger changes without an effective intervention.
Low endurance of the trunk flexor muscles early in preg-
nancy has been found to be a predictor for PGP at 3 months
postpartum [2]. In addition, Vollestad and Stuge demon-
strated that treatment with SSE is the most significant
predictor of improved long-term disability and evening
pain in women with persistent postpartum PGP [10]. Since
the objective of SSE is to improve muscle function, Vol-
lestad and Stuge’s results might suggest to some degree
that muscle function is important for predicting long-term
disability.
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Table 3 Comparisons of the characteristics 3 months postpartum between the women included in the multiple linear regression analysis and the

women that were excluded/dropped-out

Variables Women not included in the Women included in the P
regression model (n = 38) regression model (n = 50)
Age (years) median (25th, 75th percentile) 32 (29, 35) 31 (28, 33) 0.126
EuroQol 5D score®, median (25th, 75th percentile) 0.76 (0.73, 0.80) 0.80 (0.73, 0.80) 0.941
EQ VAS (mm)°, median (25th, 75th percentile) 75 (67, 80) 80 (70, 90) 0.186
Oswestry Disability Index (%) median (25th, 75th percentile) 20 (14, 30) 16 (10, 24) 0.012
Pain intensity at the moment measured with VAS (mm)©, 35 (22, 48) 31 (13, 52) 0.452
median (25th, 75th percentile)
Pain localization measured with pain drawings (no. of cmz), 9 (5, 13) 9 (6, 12) 0.739
median (25th, 75th percentile)
Gait speed (m/s), mean (SD) 1.3 (0.2) 1.3 (0.2) 0.798
Hip extensor strength (Newton)?, mean (SD) 265 (103) 265 (96) 0.982
Trunk flexor endurance (s), mean (SD) 31 (25) 33 (31) 0.775
Urinary leakage, n (%)
Yes 9 (25) 14 (28) 0.757
No 27 (75) 36 (72)
Activity level last 3 months n (%)
Manage all household duties, including gardening and light 29 (83) 39 (78) 0.582
physical activity
The afore-mentioned activities + exercises at increasing 6 (17) 11 (22)
intensity
ASLR test® n (%)
0 20 (56) 32 (64) 0.624
>1 16 (44) 18 (36)
Group n (%)
SSE 16 (42) 18 (36) 0.560
Reference 22 (58) 32 (64)
Symptom satisfaction
Delighted to mostly satisfied n (%) 11 31 17 (34) 0.737
Mixed feelings to terrible 25 (69) 33 (66)
Expectations on treatment n (%)
Completely restored or quite improved 34 (97) 43 (86) 0.083
Not improved but get some relief of the symptoms or no 1) 7 (14)
expectations of being restored
Well-being n (%)
Very well to well 25 (69) 37 (74) 0.642
Fairly well good to very bad 11 (31) 13 (26)
Pain frequency n (%)
Always, daily to several times/week 34 (94) 38 (76) 0.022
Occasionally to never 2 (6) 12 (24)

VAS visual analogue scale, SSE specific stabilizing exercises, ASLR test active straight leg raise test
* 1-(—0.59), in which —0.59 is the lowest health-related quality of life

 0-100 in which 0 is the lowest thinkable health

€ 0-100 mm, in which 100 is the highest thinkable pain

9 The highest value for either the left or right leg is presented

e

 Combined pain = pelvic girdle pain in combination with lumbar pain

0 = no problems with performing the ASLR test; 1-6 = problems of various degree to perform the ASLR test
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] Table 4 Predictive factors for disability measured with Oswestry
o Disability Index in women with persistent pelvic girdle pain at
15 months postpartum
i e e Independent Dependent variable: continues Oswestry
" variables Disability Index at 15 months postpartum
g‘ L S e B- 95 % CI t P
] Coefficient
n
g A oot M S S Constant 58.49
Age —1.36 —2.11to —0.60 —3.63 <0.0008
20 ==l - T T T TS TSSSSssscaapgssssssss=s Trunk flexor —1.23 —1.83 to —0.62 —4.10 <0.0002
endurance®
I T Oswestry —1.14 —2.04 to —0.24 —-2.56 <0.0140
3 months 15 months Disability
postpartum postpartum Index
Hip extensor —0.05 —0.11 to 0.01 —1.74 <0.0885
Fig. 2 Distribution of Oswestry (ODI) score at approximately strength®
3 months postpartum (baseline) and 15 months postpartum. Median Interaction: age 0.04 0.02 to 0.06 415 <0.0002
values given by horizontal line, boxes show the interquartiles and and trunk- flexor ’ ’ ’ ’ '
whiskars the range. P < 0.01; n = 50; scale range from 0 to 100 %, endurance®
0-20 % = minimal disability; 21-40 % = moderate disability; .
Interaction: 0.01 <0.01 to 0.01 3.83 <0.0004

41-60 % = severe disability; 61-80 % = crippled; 81-100 % =
bedbound or exaggerating the symptoms

The ASLR test performed postpartum has also been
found to be predictive of disability and evening pain in
women with persistent PGP 12 months postpartum [10].
However, when the test was performed during pregnancy,
it could not predict disability or pain 3 months postpartum
[8] or late in pregnancy [9] in women with PGP. One can
speculate that long-term disability in women with post-
partum PGP arises from mechanisms different from those
involved in short-term outcomes. It may be important not
to rely only on measurements collected during pregnancy
when predicting long-term disability in women with per-
sistent postpartum PGP. In addition to elapsed time from
pregnancy, it may be important to take interaction effects
into account when looking for predictors of long-term
disability in women with persistent postpartum PGP. Sig-
nificant interaction effects have not been identified from
measurements collected during pregnancy [8, 9].

The present study has several strengths, including a
prospective design, multivariable statistics, and the
implementation of clinical risk factors. A limitation is the
limited number of women included in the study. For
multiple linear regression analysis, it is crucial that all
subjects respond to all questions and undergo all physical
tests that are included in the analysis. These restrictions
reduced this model to 50 cases. Studies are dependent on
the willingness of the participants to participate and to
conduct the follow-ups. Since the participants in this study
are women that recently have become mothers they are
likely to have to adapt to a new life in many perspectives.
This might somehow explain the dropouts and it is possible
that the loss of women from the inclusion in the RCT and

@ Springer

disability and
hip extensor
strength®

Multiple linear regression analysis with Oswestry Disability Index
(ODI) at 15 months postpartum as dependent variable. The inde-
pendent variables were collected at baseline evaluation 3 months
postpartum

Unstandardized B-coefficient, 95 % CI = 95 % confidence interval
and P value given for B-coefficients. Adjusted R* was 0.52. n = 50

* Trunk flexor endurance 0-120 s
® ODI: 0-100 %: high value indicating high disability

¢ Hip extensor strength measured in Newtons

9 TInteraction between age and trunk flexor endurance

¢ Interaction between disability measured with the ODI and hip

extensor strength

the 12-month follow-up might have influenced the results
to some degree. The women that were not included in the
regression model rated their disability somewhat higher
than those women that were included.

Conclusion

More than 60 % of the women in our study reported per-
sistent PGP at 15 months postpartum and had clinically
identifiable signs. Age, muscle function, and disability
seem to influence the long-term outcome on disability in
women with persistent postpartum PGP. It may be impor-
tant to consider the possibility of different variables’
impact on each other when predicting long-term disability
including physical functioning and self-rated factors. Fur-
ther studies are needed to investigate the impact of inter-
action effects on long-term disability in women with
persistent postpartum PGP.
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