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Summary

Background

Pelvic girdle pain (PGP) during pregnancy is common and, indeed, has
always been considered normal. It is commonly associated with
moderate to severe pain that impairs everyday activities such as getting
up from a chair, bending, walking, working in the home and caring for
children, as well as, of course, paid employment. Also, PGP is a frequent
cause of sick leave during pregnancy. The aetiology of PGP is poorly
understood and there is no official nomenclature, no effective evidence-
based preventive measures or treatment, known risk factors or detailed
knowledge of the clinical course of the various subgroups of this

condition.
Objectives

The objectives for this project were to determine the prevalence of PGP
during pregnancy in a random population of women, detect factors
associated with the development of this condition, explore what
influences taking sick leave due to PGP, and examine whether pregnant

women with PGP, who have been sub-grouped on the basis

viii
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of two clinical tests, differ with regards to demographic characteristics
and/or the clinical course of PGP during the second half of their
pregnancy.

Methods

The thesis consists of three papers, based on two separate data collections
at Stavanger University Hospital. Paper | and Il originate from a
retrospective cohort study conducted in 2009, in which women giving
birth at Stavanger University hospital in a 4-month period were asked to
fill in a questionnaire on demographic features, pain, disability, PGP,
pain-related activities of daily living, sick leave in general and for PGP,
frequency of exercising before and during pregnancy, and Oswestry
Disability Index.

Inclusion criteria were singleton pregnancy of at least 36 weeks and
competence in the Norwegian language. Drawings of the pelvic and low
back area were used for the localization of pain. PGP intensity was then
rated retrospectively on a numerical rating scale. Non-parametric tests,
multinomial logistic regression and sequential linear regression analysis

were used in the statistical analysis.
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Paper Ill originate from a prospective longitudinal cohort study carried
out in 2010. Inclusion criteria were the as for the retrospective data
collection and took place at the second-trimester routine ultrasound
examination. All eligible women (n=503) filled in questionnaires and
answered a weekly SMS question during pregnancy until delivery.
Women with pain in the pelvic area underwent a clinical examination
following a test procedure recommended in the European guidelines for

the diagnosis and treatment of PGP.

Results

Paper | report that nearly 50% of the women experienced moderate and
severe PGP during pregnancy. Approximately half of them had PGP
syndrome, whereas the other half experienced lumbopelvic pain. Ten
percent of the women experienced moderate and severe LBP alone.
These pain syndromes increased sick leave and impaired general level of
function during pregnancy. Approximately 50% of women with PGP had
pain in the area of the symphysis pubis. The analysis of risk factors did

not present a unidirectional and clear picture.
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In Paper 11 PGP is reported to be a frequent and major cause of sick leave
during pregnancy among Norwegian women, which is also reflected in
activities of daily living as measured with scores on all Oswestry
disability index items. In the multivariate analysis of factors related to
sick leave and PGP were work satisfaction, problems with lifting and
sleeping, and pain intensity risk factors for sick leave. Also, women with
longer education, higher work satisfaction and fewer problems with
sitting, walking, and standing, were less likely to take sick leave in
pregnancy, despite the same pain intensity as women being on sick leave.
In Paper 111, 42% (212/503) reported pain in the lumbopelvic region and
39% (196/503) fulfilled the criteria for a probable PGP diagnosis. 27%
(137/503) reported both the posterior pelvic pain provocation (P4) and
the active straight leg raise (ASLR) tests positive at baseline in week 18,
revealing 7.55 (95% CI 5.54 to 10.29) times higher mean number of days
with bothersome pelvic pain compared with women with both tests
negative. They presented the highest scores for workload, depressed
mood, pain level, body mass index, Oswestry Disability Index and the
number of previous pregnancies. Exercising regularly before and during

pregnancy was more common in women with negative tests.
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Conclusions

Pelvic pain in pregnancy is a health care challenge in which moderate
and severe pain develops rather early and has important implications for
society. The observed associations between possible causative factors
and moderate and severe LBP and PGP in the analysis of the
retrospective data may, together with results from other studies, bring
some valuable insights into their multifactorial influences and provide
background information for future studies.

Some pregnant women with PGP show a higher pain tolerance, most
likely dependant on education, associated with work situation and/or
work posture, which decreases sick leave. These issues are
recommended to be further examined in a prospective longitudinal study
since they may have important implications for sick leave frequency

during pregnancy.

If both P4 and ASLR tests were positive mid-pregnancy, a persistent
bothersome pelvic pain of more than 5 days per week throughout the
remainder of pregnancy could be predicted. Increased individual control
over work situation and an active lifestyle, including regular exercise

before and during pregnancy, may serve as a PGP prophylactic.

Xii
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Introduction

1 Introduction

Pelvic girdle pain (PGP) during pregnancy is common and, indeed, has
always been considered normal. However, from the World Health
Organization perspective, which defines health as "a state of complete
physical, mental, and social well-being and not merely the absence of
disease or infirmity", women who experience PGP are not healthy [1].
This condition is commonly associated with moderate to severe pain that
impairs everyday activities such as getting up from a chair, bending,
walking, working in the home and caring for children, as well as, of
course, paid employment. The aetiology of PGP is poorly understood,
and there is no official nomenclature [2, 3], no effective evidence-based
preventive measures or treatment, known risk factors or detailed
knowledge of the clinical course of the various subgroups of this
condition.

1.1 Historical perspective

PGP during pregnancy was mentioned by Hippocrates as symphysis
pubis dysfunction in his theory of “disjunctio pelvica” more than 2,000
years ago [4]. For centuries, research on this condition focused primarily

on the laxity of the pelvic joints and its aetiology. However, in the second
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half of the 1970s, this focus became more concerned with symptoms [5].
Questionnaires and illustrations allowed for a more detailed and accurate
assessment of pain, which brought into question the assumption that joint
relaxation is the main cause of this pain [6]. As a result of its potential
negative impact on the woman’s quality of life during pregnancy, as well
as the cost of this condition on society, the medical profession has been
paying more and more attention to PGP during the past 20 years [2].
1.2 Definition

PGP is defined as originating in the pelvic musculoskeletal system,
excluding ailments of gynaecological and urological character. The PGP
diagnosis is independent of pregnancy and sex, according to the
European guidelines on diagnosis and treatment of PGP: “Pelvic girdle
pain generally arises concerning pregnancy, trauma or reactive arthritis”
[7]. Pain is experienced between the posterior iliac crest and the gluteal
fold, particularly in the vicinity of the sacroiliac joints (S1Js). The pain
may radiate from the posterior thigh. It can occur in conjunction with/or
separately from the symphysis. For pregnancy-related PGP, the onset of

symptoms occurs from approximately week 6 of the pregnancy and
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reaches peak pain intensity between the 24th and 36th week of pregnancy

[2, 8].

Research on pain in the lower back area during pregnancy, published in
the past 20 years, reveals that a dissensus regarding nomenclature still
prevails. Studies of the condition have not used the same definition of
PGP [9]. Commonly, studies include participants with pain in the
lumbopelvic region without distinguishing PGP from low back pain [9].
PGP has been called symptom-giving pelvic girdle relaxation [10],
peripartum pelvic pain [11], pelvic joint instability [12], posterior pelvic
pain [13], pelvic instability, pregnancy-related lumbopelvic pain [14],
pregnancy-related low back pain [15], and pregnancy-related pelvic

girdle pain [16].

PGP can be divided into five subgroups according to joint involvement:
symphysiolysis (separation of the symphysis pubis), one-sided SIJ
syndrome (pain at one SIJ), double-sided SIJ syndrome (pain at both
SHJs), the pelvic girdle syndrome (PGS) (in which both the symphysis
and SlJs are affected), and a miscellaneous group [3, 7, 16-18]. The
miscellaneous group is defined as inconsistent objective findings of daily

pain in < 1 pelvic joint [17]. The pelvic girdle syndrome (PGS) group
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has the worst prognosis: 21 % continue to have pain two years after
delivery [17]. The symphysiolysis group have a 100% chance for a full
recovery, not later than six months after delivery [17, 19]. The groups
with one-sided and/or double-sided S1J syndrome also have a chance for
full recovery in no later than 12 and 18 months, respectively [17]. No

figures for recovery exist for the various group.

In this thesis, the term pelvic girdle pain (PGP) will be used, following
the definition from the European guidelines on diagnosis and treatment

of PGP above.

1.3 Incidence and prevalence

The incidence and prevalence of PGP vary depending on the definition,
the diagnostic means utilized, and the design of the study [20]. Most of
the literature reporting a prevalence (= the number of existing cases in a
certain time period) and describing the epidemiological characteristics of
PGP have been conducted in Europe [9]. Studies have reported
prevalence rates ranging from as low as 7 % to as high as 84 % [8, 21-
36]. However, these studies have not used the same guidelines to classify

women with PGP. Some studies are based on self-report measures alone,
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such as pain location drawings and questionnaires [21, 25, 26, 30, 31,
37]. In contrast, others have used physical examination as well as self-
reported measures to confirm the classification of PGP [8, 22, 24, 27, 29,
32]. Some studies are prospective and some retrospective, which makes
comparison problematic. Retrospective designs are prone to recall bias,
which may explain the large variability in the published data on
prevalence rates [38]. The incidence (= number of new cases in a certain
time period) of pelvic girdle pain in pregnancy is unknown. Estimates
from low-level evidence are contradictory, ranging from approximately
4 % to 84 % [32, 39-41], is higher in late pregnancy [21, 24, 26, 32,

42] and among women with a higher BMI [26].

1.4 Aetiology

Several etiological factors have been suggested for pregnancy-related
PGP; biomechanical [22, 43-45], hormonal [8, 10, 46-49], metabolic
[50], genetic [27, 40, 51, 52], and biopsychosocial factors [19, 53].
Biomechanical factors in combination with hormonal factors are

proposed as the most plausible hypothesis [3, 7, 52].
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1.4.1 Stability of the pelvis

In the European guidelines on diagnosis and treatment of PGP, a
definition of optimal stability of the pelvis is described as: “The effective
accommodation of the joints to each specific load demand through an
adequately tailored joint compression, as a function of gravity,
coordinated muscle and ligament forces, to produce effective joint
reaction forces under changing conditions” [7]. Optimal stability of the
pelvis consists of form and force closure (Figure 1) [54]. Form closure is
due to the fit of the irregular surfaces of the sacrum and iliac bones
physically locking the sacrum into the pelvic ring (arrows) between the
two iliac bones (Panel A) [54]. The dorsal interosseous ligament

maintains the integrity of the joint. Force closure is the compressive

B
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closure

Figure 1. Form and force closure of the pelvic ring
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effect exerted on the pelvic ring by the coordinated contraction of the
abdominopelvic muscles, which shut the sacrum between the iliac bones

and stops it from rotating outward (Panel B) [54].

1.4.2 Biomechanical factors in PGP

in general, bracing the S1J by sufficient force closure of lumbopelvic
muscles and the nutation of the ilium are thus essential for an efficient
load transfer to the legs [55]. A systematic review found that patients
with PGP have increased motion in their pelvic joints compared with
healthy pregnant controls [56]. This increased motion in the pelvic joints
diminishes load transmission efficiency and increases the shear forces
across the joints [3]. These increased shear forces might be responsible

for pain in pregnant women with PGP [57].

Significantly reduced strength of the transversus abdominis (TrA),
lumbar multifidus, internal oblique muscles, the pelvic floor
musculature, and insufficient coordination of all lumbopelvic muscles is
often observed in patients with PGP [58-61]. This impairment in muscle
strength and coordination is caused by abdominal stretching and a shift

of body gravity centre when PGP commences in the second and third
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trimester of pregnancy, resulting in reduced force closure [62, 63].
Which, in turn, can generate neuromuscular compensatory strategies [62,
63], namely the butt-gripping and the chest-gripping strategy. In the butt-
gripping procedure, there is an overuse of the posterior buttock muscles.
In the chest-gripping approach, the external obligue is in overuse and
compensating for the underuse of the TrA [63]. These actions are
hypothesized to increase sheared forces in the SIJ, thus being
accountable for pain [3, 56].

Researchers investigated resultant pain regarding the SIJ as a pain
generator when injecting the joint with an irritant solution in healthy
subjects [64, 65]. Their finding agrees with referred pain patterns
reported on direct S1J capsular stimulation, with decreased pain when
treated by injecting an anaesthetic into the SIJ. Such referred pain
patterns are often observed in women with PGP [66], suggesting that the

SIJ may be a source of pain in PGP.

Pregnant women with PGP have also shown hypersensitivity in
superficial and deep tissue in the lumbopelvic region and distant to it,

indicating widespread hypersensitivity to the S1J [67]. However, the
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stage of pregnancy does not correlate with a self-reported disability, pain,
or hypersensitivity, indicating that these symptoms likely are related to
several factors, including altered biomechanics (of somatic and visceral
tissues). Emotional health, poorer sleep quality, and changes in hormonal

status are factors [67].

1.4.3 Hormonal factors in PGP

Hormones may be involved in several different factors related to PGP,
including modulation of pain and collagen synthesis, as well as
inflammatory processes [19, 52]. During pregnancy, the gonadal
hormones enhance pain sensitivity directly, potentially by modulating
the responses of primary afferents on neurons of the dorsal horn and at
supraspinal locations [63] and indirectly through their influence on

emotional status [68].

At present, there is little evidence concerning the likely involvement of
high levels of relaxin in the elevated laxity of pelvic joints. It is known
that hormonal changes associated with pregnancy are compensated for
by adequate changes in the force of sacroiliac closure [7, 58].

Furthermore, the widening of the symphysis in response to high levels
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of relaxin can be physiological if it does not exceed 10 mm [69, 70]. A
wider gap can be viewed as a pathological consequence of the inadequate

force of the sacroiliac closure [56, 71].

The number of previous deliveries has also been found to be associated
with a risk of PGP [25]. Pain associated with a previous pregnancy or
delivery may increase sensitivity to pain in the pelvic girdle in a
subsequent pregnancy [16], like increased sensitivity to pain resulting
from previous pain is well known [72]. A link between early menarche
and PGP has been suggested [47], believed to be due to the influence of
pre-pregnancy hormonal factors rather than altered hormones during
pregnancy.

1.4.4 Psychological factors in PGP

Research has shown that emotional states play a significant role in
pregnancy [73]. Psychosocial factors have long been associated with
chronic pain, and the bio-psycho-social model has become the leading
theory of the development and management of chronic pain [74].
Psychosocial factors have also been demonstrated to play a crucial role

in the transition from acute and sub-acute pain to chronicity [75-77]. In

10
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patients with musculoskeletal pain, psychosocial factors appear to
exacerbate the clinical component of pain [78, 79]. They have shown to
influence future disability, pain, self-reported improvement after

treatment in LBP patients [80-84].

Even though pregnancy itself negatively influences health-related
quality of life, lumbopelvic pain increases this influence [85].
Pregnancy-related lumbopelvic pain has also been shown to have a great
negative emotional and psychological impact on women [86]. This
impact is often associated with dominant psychological factors
(somatization, catastrophizing, pathological fear and/or elevated anxiety,
depression), as well as social factors (such as a history of sexual abuse)
[52]. Daily stress is a demonstrated risk factor for pregnancy-related
lumbopelvic pain [87]. Women with postpartum depressive symptoms
are three times more likely to report lumbopelvic pain than those without
[88].

1.4.5 Miscellaneous factors

PGP association with metabolic comorbidities such as diabetes has been

reported, but the underlying etiological mechanism has not been

11
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identified [89]. Epidemiologic research elucidates that women with PGP

are more likely to have a mother or sister with PGP [27, 40].

In summary, the stability of the pelvis during pregnancy is dependent on
form closure and adequate motor control, being potentially compromised
by the reduced or excessive force of closure as well as influenced by
emotions.

1.5 Diagnosis

The diagnosis of PGP can only be reached after the exclusion of lumbar
causes. The specific clinical tests must reproduce pelvic pain or
functional disturbance. In the European Guidelines on diagnosis and
treatment of PGP, the recommended evaluated tests for diagnosing PGP
have a very high specificity indicating that the patient does not suffer
from PGP if they are negative [7]. However, the sensitivity is low. Hence
it is recommended to perform all the recommended tests and not rule out
PGP if one test is negative. Tests recommended for PGP clinical
examination are for pain in the SIJ: Posterior pelvic pain provocation test
(P4), Patrick’s Faber test, palpation of the long dorsal SIJ ligament, and

Gaenslen’s test. For pain at the symphysis pubis, palpation of the

12
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symphysis and the modified Trendelenburg test are recommended.
Together with pain and disability scales, these diagnostic tests are useful

in recording PGP symptoms, severity, and subgroup classification [90].

In order to distinguish between reduced
force closure and excessive force closure
[54], the Active Straight Leg Raise test
(ASLR), illustrated here, is considered one

of the most appropriate tests available for

| evaluating the functional stability of the
pelvis [52]. The test is in a review even
referred to as “the golden standard for testing the functional ability of the
pelvis”[19]. In a pregnant sample, the specificity of this test was 88 %,
and the sensitivity was moderate (54 %)
[91]. If combined with the P4 test
(illustrated here), the sensitivity increases to

68 %.

Reduced force closure represents pain

associated with excessive strain to the SIJ,

surrounding  connective  tissues  and

13
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myofascial structures due to ligamentous laxity [92] coupled with motor
control deficits of muscles that control force closure of the S1Js [45]. This
form of PGP presents with a positive ASLR test [45], as a delayed onset
activity of the obliquus internus abdominis, multifidus, and gluteus
maximus muscles discloses this motor control deficit. Thus, an alteration
in lumbopelvic stabilization disrupts load transference through the pelvis

[92].

Excessive force closure occurs when the peripheral nociceptive drive is
generated by excessive, abnormal and sustained loading of SlJs,
surrounding connective tissue, and myofascial structures from the
excessive activation of the motor system local to the pelvis in response
to a transfer of the increased weight load in the woman [93]. This form
of PGP generates localized pain to the SIJs, the surrounding connective
tissue, and in myofascial structures such as the pelvic floor and piriformis

muscles [93]. It returns a positive P4 test and a negative ASLR test.

1.6 Risk factors

Risk factors for developing PGP consistently found in research are

previous pelvic or lower back pain [94, 95] and a history of trauma to the
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back or pelvis [16, 31]. Multiparity [33, 94], increased body mass index,
physically demanding work, emotional distress, and smoking also

increase women'’s risk [7, 9, 25, 96].

Probable risk factors are increased workload, inactive lifestyle, higher
age in pregnancy, generalized joint hypermobility [97, 98], and stress [2,
7, 25, 62, 99]. Research has shown that physically active women,
regularly engaging in high-impact exercises before the first pregnancy,

have a reduced risk of experiencing PGP in pregnancy [100].

The recommended diagnostic tests described above may also serve as
prognostic tests and indicate the risk of disability and future pain in
pregnant women [101]. Research shows that women with pain in all three
pelvic joints (bilateral SIJs and symphysis) and with many positive tests
have a markedly worse prognosis than women with other combinations
of self-reported pain location [17]. These results suggest that a clinical
examination, including a few tests performed in early pregnancy, may

identify women at risk of a more severe PGP late in pregnancy [102].
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1.7 Prognostic factors

High pain intensity [32], severe pelvic pain in three pelvic joints [102],
the use of crutches [103], other pain conditions [104], menarche at a
young age [47], previous low back pain [32], comorbidities [104],
obesity [103], multiparity [105] and experience of emotional distress
[104], are factors identified to influence the prognosis in pelvic girdle

pain during pregnancy negatively.

Studies of testing have shown that pain in the pelvic joints, bilateral
positive P4 tests, and certain positive pain provocation tests in the early
stages of pregnancy are significantly associated with disability and pain
intensity at gestation week 30 [102]. A poor ASLR performance and
localized pressure pain hypersensitivity in the pelvis during pregnancy is
correlated with low physical health-related quality of life postpartum and
pain quality [106]. Distress in early pregnancy is also significantly
associated with disability at gestation week 30, but not with pain
intensity [32]. However, the ability to manage emotional distress during
pregnancy, and a belief in improvement, may prevent the persistence of

pelvic girdle pain postpartum [107].
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1.8 Clinical course

Research on the clinical course of PGP in pregnancy is scarce. The data
have usually been collected at the baseline and at one or more follow-
ups [39, 108] which have shown that the onset of PGP varies
significantly, from the end of the first trimester to a couple of months
postdelivery, including the labour stage. A peak of symptoms seems to
exist closer to the third trimester between the 24th and 36th weeks of
pregnancy. With only a few measurement points in time, stability may
be indicated, and a fluctuating PGP course may be undetected. Hence
prospective frequent data collection is warranted to describe the clinical
course accurately. It has been suggested that a clinical examination
including a few tests performed in early pregnancy, with follow-ups over
time, may identify women at risk of a more severe course of PGP late in

pregnancy [102].

1.9 Consequences

PGP during pregnancy is associated with depressive symptoms and
greatly affects the experience of being pregnant, roles in relationships

and social context [86]. For women with young children, PGP negatively
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affects the role of being a mother, a situation that further strains the
pregnancy experience [109]. Women with PGP have less day to day
mobility than women with back pain only and require crutches or
wheelchairs more frequently [41, 110]. In addition, emotional distress is

significantly associated with disability [32].

PGP is one of the major causes of sick leave in pregnancy [16, 27, 87,
111, 112]. Despite an increasing number of women working throughout
their reproductive years, only a small number of studies regarding the
frequency and duration of sick leave during pregnancy and prevalence
estimates differ according to study methodology and populations

examined [112-116].

PGP accounts for up to 72% of sick leave in pregnancy with an average
length of 12-15 weeks [16, 27, 87, 111, 112]. Women with the
involvement of several joints and a high pain level also have longer sick-
leave duration than others [102], making PGP during pregnancy a major
public health issue [27]. Different occupational groups may have various

sick leave patterns, and occupational factors may contribute to sick leave
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in 50% of pregnancies [112]. Sick leave patterns may be linked to sick

leave benefits without fully explaining them [112].

1.10 Gaps in knowledge about PGP

Although PGP can significantly impact pregnant women's health
and quality of life, varying definitions of approach diagnosis and
study designs have estimated its incidence and prevalence problematic
[9, 19]. One additional challenge in this respect is the wide range of
outcomes measured, from self-report symptoms alone (e.g., location and
severity of the pain as indicated from questionnaires [21, 25, 26, 30, 31,
37] or in combination with physical examinations [8, 22, 24, 27, 29, 102].
Moreover, most demographic and clinical characterizations of subgroups
of patients demonstrating different PGP symptoms have not been
longitudinal, with repeated data collection. More standardized research
is required to identify women at risk of developing PGP during
pregnancy and identify the predictors of deleterious clinical courses.

In addition, even though PGP is a major cause of sick leave during
pregnancy, relatively little is known about this connection. For
instance, can differences in tolerance levels for pain and/or

demographic and psychosocial characteristics and clinical symptoms
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explain why some women take sick leave while others do not [20,
117]? Furthermore, in connection with prospective PGP studies are
data usually collected at baseline with only one or few follow-ups. The
PGP course during pregnancy thus remains to be examined in detail
[15, 32, 118-120].

1.11 The three major objectives of the current project

1: To determine the prevalence of PGP during pregnancy in a random
population of women and factors that may be associated with the
development of this condition.

2: To explore factors that influence taking sick leave due to PGP during
pregnancy, including pain-related activities of daily living and the nature
of employment, including the physical workload involved.

3: To examine whether pregnant women with PGP who have been sub-
grouped based on two clinical tests differ regarding demographic
characteristics and/or the clinical course of PGP (i.e., the number of days
per week with bothersome symptoms) during the second half of their

pregnancy.
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2 Method

2.1 Study aims of the retrospective study (Papers | and II)

The objectives of the study were to investigate the cumulative prevalence
of LBP, PGP and combined lumbopelvic pain (LBPP) during pregnancy,
including features possibly associated with the development of PGP in
an unselected population of women. Further objectives were to explore
the frequency of sick leave in pregnancy due to PGP, assess the
relationship between different types of pain-related activities of daily
living, examine physical workload, type of work concerning sick leave,
and explore factors that make women less likely to take sick leave for

PGP.

2.1.2 Setting and inclusion criteria

The data collected in the retrospective study were conducted at Stavanger
University Hospital maternity ward in March — July 2009. The hospital
has the only birth department in the southern part of the county of
Rogaland, with a population of approximately 330 000 inhabitants. The
annual number of deliveries at the hospital varies between 4 400 and

4800. Inclusion criteria were a singleton pregnancy of at least 36 weeks
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and good competence in the Norwegian language. Within 24 hours after
delivery, the women received verbal and written information about the
study from a midwife. Participation was voluntary, but all eligible
women were encouraged to participate in obtaining the inclusion of an
unselected sample.

2.1.3 Instrument and variables

The women filled in a questionnaire specially designed by the research
group, based on previous studies and the experience of the team. The
questionnaire contained demographic information, questions regarding
pain distribution in the pelvic girdle area, pain-related activities of daily
living (ADL), sick leave in general and due to PGP, and frequency of
exercising before and during pregnancy. The questionnaire (in
Norwegian) can be found in Appendices.

2.1.4 Pain variables

The women marked the location of the pain on illustrations of the pelvic
girdle and low back included in the questionnaire package. The pelvic
girdle and the low back were labelled and separated according to
boundaries described in the European guidelines for the diagnosis and

treatment of PGP [7].
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The question on pain intensity (‘“Rate in each square, representing each
month in pregnancy, the average pelvic pain you have experienced’) was
rated retrospectively on a numerical rating scale (NRS) [121] from O to
100, to collect information on the presentation of symptoms and the peak
intensity of pain during pregnancy. In this study, the score was anchored
at 0, meaning “No pain”, and 100 meaning “Unbearable pain”. For the
analyses, “average pain PGP intensity” was calculated as the mean of the

values reported in all months.

Information on pain-related ADL was collected through the Oswestry
Disability Index (ODI) [122], which, at the time, was one of the principal
condition-specific outcome measures for defining disabling effects from
spinal disorders and PGP. A patient-completed questionnaire gives a
subjective percentage score of the level of function (disability) in 10
ADLs in patients with low back pain [122]. Every activity contains six
statements on how well the activity is performed. The statements are
scored from 0 to 5. The scores for all questions answered are summed,
then multiplied by two to obtain the index (range 0-100). Zero is equated

with no disability, and 100 is the maximum disability possible.
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2.1.5 Work-related variables

The questionnaire also provided information on the total number of years
of education (including elementary school), the level of physical
workload (measured with five answer categories ranging from
‘sedentary’ to ‘heavy’, following a scale used in the Stockholm Public
Health questionnaire [123]. The type of work (in free text) and work
satisfaction (a five-level scale runs from very bad to very good) [124,

125].

2.1.6 Sick leave variables

Sick leave was estimated in two different ways. First, the women were
asked about their total number of weeks of full-time sick leave during
pregnancy and the total number of weeks with part-time sick leave and
sick leave percentage. In the analyses, weeks of sick leave in total were
calculated by adding the full-time sick leave weeks to the part-time
weeks adjusted for sick leave percentage. After reporting the total
amount of sick leave, the women were asked to specify the primary cause
of their sick leave. Second, in the section concerning pain intensity

during pregnancy, the women were asked whether they had been on sick
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leave due to PGP in any month of the pregnancy and indicated when. It
was, therefore, not possible to determine the number of consecutive
weeks of 100 % sick leave due to any specific cause from the available
information. For instance, several women only reported “pain” without
any specific pain area details as the primary cause of sick leave in
pregnancy. All the available information was combined in the analyses
to establish if the women were on sick leave due to PGP. If the women
reported any sick leave due to PGP in any month of the pregnancy, they
were classified as having sick leave due to PGP. The women, who
explicitly stated that PGP was the primary cause of their sick leave, but
who did not indicate sick leave due to PGP in any specific month of
pregnancy in the questionnaire's pain intensity-section were also

classified as having sick leave due to PGP.

2.1.7 Assessment instruments, retrospective data collection

24 hours after giving birth

Instruments and | Description of answer | Reference

variables of interest | options

Questionnaire
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Education (years)

Number of years (including

elementary school)

Physical workload Five levels; from very easy | [123]
to very heavy. Sixth option:
not working

Profession Free text

Job satisfaction 5 level Likert scale; from | [126]

very bad to very good

Weeks on sick leave

Number of weeks, or: not

been on sick leave

Weeks on full time and
part-time, including

percentage sick leave

Number of weeks

Cause for sick leave?

Free text

Height

Centimetres

Weight (most recently)

Kg

Weight before

pregnancy

Kg

Weight before delivery

Kg

Depressed until now in

this pregnancy

Four categories:  Never,
on/off, often, almost all the

time

If you have been
depressed: In  which
month/s?

Nine options: Month 1-9
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Chronic disease? Yes/No
If yes, which disease? | Free text
The number of previous | Number
births?

Pelvic pain in previous | Yes/No
pregnancies?

Hormonal treatment to | Yes/No
achieve this pregnancy?

Regular exercising (2- | Yes/No
3x/week) before this
pregnancy?

Regular exercising (2- | Yes/No
3x/week) in this
pregnancy?

Injuries to the pelvis? Yes/No
Type of injury Free text
Low back or pelvic pain | Yes/No

before this pregnancy?

Low back pain onset in

which month?

Nine options: Month 1-9

Low back pain location

Pain drawing

[127-129]

The low back pain level
in months 1-9

NRS 1-100 for each month

[121]
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Month/s with sick leave
for low back pain in this

pregnancy?

Nine options: Month/s 1-9

Pelvic pain onset in

Nine options: Month 1-9

which month

Pelvic pain location Pain drawing; pelvis | [40]
back/front

The pelvic pain level in | NRS 0-100 for each month | [121]

months 1-9?

Month/s with sick leave | Nine options: Month/s 1-9

for pelvic pain in this

pregnancy?

Oswestry  Disability

Index (ODI)

An instrument | A subjective  percentage | [122]

measuring level of | score of the level of function

disability in activities of
daily living (ADL)

in 10 ADLs. Every activity

contains six  statements,

scored 0 to 5.
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2.2 Study aims of the prospective study (Paper IIl)

The objective of this study was to explore if pregnant women with
probable PGP, sub-grouped according to the clinical tests recommended
in the European guidelines, differed in demographic and clinical
characteristics at mid-pregnancy and the weekly number of days with
bothersome symptoms through the second half of pregnancy. The
hypothesis was that sacroiliac dysfunction and failing force closure
diagnosed at mid-pregnancy might predict a course of bothersome

symptoms through the second half of pregnancy.

2.2.1 Setting and inclusion criteria

Data collection was conducted at the obstetric outpatient clinic,
Stavanger University Hospital, Norway, from mid-March to mid-June
2010. Pregnant women who had their second-trimester routine
ultrasound examination in pregnancy week 18 were asked by a midwife
about their experience of pain in the lumbopelvic region and were
informed about the study. The inclusion criteria were ongoing
lumbopelvic pain or isolated pelvic pain, singleton pregnancy and good

proficiency in the Norwegian language.
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2.2.2 Instruments and variables

On acceptance to participate, the women were asked to sign a letter of
consent. They were given an envelope with questionnaires on
demographic and clinical features, used in a previous retrospective study
on pelvic girdle pain [20, 28] to fill in at home. A chiropractor
consultation for a physical examination was arranged, and the women
were asked to bring the filled-in questionnaires with them to the
examination. For comparative purposes, women without pain symptoms
were informed about the study, given a letter of consent to fill in if they
accepted to join the study, and a questionnaire on demographic features
to fill in and hand to the receptionist on departure. All consenting women
were followed from week 18 of their pregnancy to week six postpartum
with weekly automated text messages (SMS).

Two licensed chiropractors performed a physical examination of the
pelvic region, including diagnostic tests recommended in the European
guidelines for diagnosing and treating pelvic girdle pain [7] and a
neurologic examination of the lower extremities. The results of their

examination were recorded as PGP or not PGP diagnosis.
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2.2.3 Pain variables

The women marked the pain location on drawings with the pelvis and
the low back separated. Pain intensity was rated on a numerical rating
scale (NRS) from 0 to 100, anchored at 0, meaning “No pain” and
meaning 100 “Unbearable pain” [121]. Information on pain-related ADL
was collected through the Oswestry Disability Index (ODI) [122]. At the
time of data collection, the ODI was one of the main outcome measures

for defining the disabling effects of spinal disorders and PGP [7, 122].

2.2.4 Work-related variables

Answers to a question on job satisfaction were recorded on a 5-point
Likert scale with increments in two opposite directions (‘Very bad’ and

“Very good”) and a neutral point in the middle [123].

2.2.5 SMS-tracking

Every Sunday, the women received an automated SMS asking how many
days the previous week they had experienced bothersome pelvic pain
[130]. The question was repeated 24 hours later if there was no reply

[130]. The question should be answered with one single number between
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0 and 7 [130]. The response was automatically entered into a database,
which contained continuous information updates from each participant

throughout the study [130].

2.2.6 Assessment instruments and procedures at baseline;
week 18

Instruments  and | Description of answer | Reference
variables of | options
interest
Group-designed [28]

questionnaire

Education (years) Number of years (including
elementary school)

Physical workload Five levels; from very easy to | [123]

very heavy. Sixth option: not

working
Profession Free text
Job satisfaction 5 level Likert scale; from [124, 125]

very bad to very good

Weeks on sick leave/ Number of weeks

not been on sick leave

Weeks on full time Number of weeks

and part-time,
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including percentage

sick leave

Cause for sick leave? Free text

Height Centimetres
Weight (most Kg
recently)
Weight before Kg
pregnancy
Depressed until now Four categories: Never, [131]
in this pregnancy on/off, often, almost all the
time
If you have been Five categories: Weeks 1-4,

depressed: In which 5-8, 9-12, 13-16, 17-20.

weeks?

Chronic disease? Yes/No

If yes, which disease? | Free text

The number of Number.

previous births?

Pelvic pain in previous | Yes/No

pregnancies?

Hormonal treatment to | Yes/No
achieve this

pregnancy?
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Regular exercising (2- | Yes/No
3x/week) before this

pregnancy?

Regular exercising (2- | Yes/No
3x/week) in this

pregnancy?

Injuries to the pelvis? | Yes/No
Type of injury Free text
Low back pain until Yes/No
now in this

pregnancy?

Pelvic pain until now | Yes/No

in this pregnancy?

Low back pain onset

in which weeks?

Five categories: Weeks 1-4,
5-8 ,9-12 ,13-16, 17-20

Low back pain Pain drawing [127-129]
location
Low back pain level in | NRS 0-100 [121]

weeks 1-4, 5-8, 9-12,
13-16, 17-20?

Sick leave for low
back pain in this

pregnancy?

Five categories: Weeks 1-4,
5-8,9-12,13-16, 17-20

Pelvic pain onset in

which weeks?

Five categories: Weeks 1-4,
5-8,9-12,13-16, 17-20
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Pelvic pain location Pain drawing; pelvis [40]
back/front
Pelvic pain level in NRS 0-100 [121]
weeks 1-4,5-8,9-
12,13-16,17-20?
Sick leave for pelvic Five categories: Weeks 1-4,
pain in this 5-8, 9-12, 13-16, 17-20
pregnancy?
Modified Positive/Negative [22]
Trendelenburg's test
Active straight leg 6-point scale; From “not [132]
raise (ASLR) difficult at all” to “unable to
do.”
Posterior pelvic pain Positive/Negative [133]
provocation test (P4)
Gaenslen’s test Positive/Negative [95]
Patrick’s FABER test | Positive/Negative [22]
Long dorsal sacroiliac | Positive/Negative [22]
ligament test
Symphysis palpation Positive/Negative [22]
test
Oswestry Disability
Index (ODI)
An instrument A subjective percentage score | [122]

measuring level of

of the level of function based
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disability in activities
of daily living (ADL)

on 10 ADLs. Every activity
contains six statements,

scored from O to 5.

SMS-Track

No. of days with
bothersome pelvic
pain in the previous

week?

Answer with a single number
0-7.

[130]

2.3 Analysis of the retrospective data (Papers | and II)

2.3.1 Paper |

The objective of this paper was to examine the prevalence and incidence
of LBP, PGP and LBPP during pregnancy, including features possibly
associated with the development of PGP in an unselected population of

pregnant women. In this analysis, we studied the influence of the

following variables on LBP, PGP and LBPP during pregnancy:
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2.3.2 Independent variables in Paper |

Pre-pregnancy variables Pregnancy variables
-BMI before pregnancy [134] -Age at delivery [41]
-LBP in previous pregnancies [2] | -BMI at delivery [134]

-PGP in previous pregnancies | -Exercised at  least  2-3

[135] times/week during pregnancy
-LBP in the year before pregnancy | [135]

[87] -Weeks of full-time sick leave
-PGP in the year before pregnancy | during pregnancy [127]

[2] -Received treatment for LBP
-Exercised at least 2-3 times/week | and/or PGP during pregnancy
before pregnancy [135] [40]

-Number of years of education [40] | -ODI [7, 101]

-Physically heavy work [2] -Moderate and severe pain

-Number of previous births [87] distribution according to pain

drawings [30]

Descriptive data on demographic and clinical features were presented by
mean values and standard deviations for continuous variables and
frequencies for categorical variables. The dependent variable: pain
symptoms, was classified into three pain levels through analyses of

variance. The cut-off point with the largest F ratio between mild and
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moderate and severe pain was found at 35 in the NRS (0-100). Thus,

patients were grouped into three pain categories:

-No pain (NRS = 0)
-Mild pain (NRS <35)

-Moderate and severe pain (NRS >35).

Kruskal-Wallis statistics were used to explore these pain groups for
differences regarding pre-pregnant and pregnant variables. Multivariate
hierarchical logistic regression analysis was used to calculate whether
the pre-pregnancy and pregnancy variables could predict moderate to
severe PGP (with no pain as the reference category). Mild pain was
omitted from the analysis because of presumed low clinical interest for
their ADL. In the first block of the analysis, age, educational level, and
the number of previous births were entered, followed by a block
containing the average LBP level throughout the pregnancy. The last
block used backwards stepwise regression using the likelihood ratio
removal criterion, including the variables workload, BMI before the
pregnancy, BMI at birth, feelings of depression during pregnancy,

physical activity before, and physical activity during pregnancy. Thus,
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the first two blocks served mainly as statistical controls with the forced

entry of all variables before exploring the final block variables.

All analyses were performed in SPSS 16 (IBM, New York, NY), and

results were considered significant at P <.05.

2.3.3 Paper Il

The primary objective of this paper was to examine the frequency of sick
leave in pregnancy due to PGP and to assess the relationship with
different types of pain-related ADLs, physical workload, and type of
work. Variables entered into the analysis were age [136], years of
education [40], BMI before pregnancy [134], number of total sick leave
weeks during pregnancy [127], physical workload [2], work satisfaction
[21], average PGP [2], average LBP [137], depressed [131], no. of
previous births [40], regular exercise 2-3 times per week before
pregnancy [135], seated work [138], Oswestry disability index; 10 items

[41].

A further objective was to explore factors associated with less sick leave
due to PGP by contrasting two groups of women with PGP, differing by

having been versus not having been on sick leave for their pain. The final
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objective was to explore the relative contribution of PGP to the total
amount of sick leave in pregnancy.

In this paper, the women were classified into three groups (the
dependent variable):

-Women who did not report sick leave

-Women who reported sick leave but without indicating PGP as the cause
-Women who reported sick leave and stated PGP as a partial origin of

their sick leave.

Descriptive data on demographic and clinical features were reported as
mean values, standard deviations for continuous variables, and as

frequencies for categorical variables.

For comparisons of the three groups with different sick leave patterns,
the non-parametric Kruskal-Wallis statistics were used, applying
Bonferroni correction to counteract multiple comparisons. The next step
in the analysis was pairwise follow-ups with the group who had sick
leave due to PGP as a reference whenever significant omnibus group
differences were found in the previous Kruskal-Wallis test. For

categorical data, chi-square statistics were calculated, and 2x2 table
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follow-ups were used for pairwise comparisons between the group with

sick-leave due to PGP vs the other groups.

Multinomial logistic regression analysis was then performed to
investigate the independent input of variables hypothesized to affect sick
leave due to PGP. Forced entry was implemented for the variables age,
education, parity, and average PGP to adjust for them in the final model.
In an exploratory approach, single items from ODI (except sex and pain
intensity) were entered in a stepwise procedure together with the
variable’s workload, work satisfaction and seated work (= working in a
sitting position), using a likelihood ratio-based criterion with p<.05 for

entry and p<.10 for exclusion.

A sequential linear regression analysis was performed, using the total
number of calculated weeks of sick leave (weeks of 100 % sick leave +
weeks of part-time sick leave multiplied by sick leave percentage) for
any reason as a dependent variable to explore the factors linked with the

total amount of sick leave in pregnancy:

-In the first block, the grand mean of monthly reported PGP was entered

to analyze the unadjusted effect of PGP on weeks of sick leave.
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-In the next block, all appropriate ODI items were entered using a
stepwise procedure (p<.05 to enter, p<.01 to omit a variable).

-In block 3, the variables years of education, pre-pregnant BMI,
workload, age, standing work, and mobile work were entered, using the
same stepwise procedure as in block 2.

-Finally, the variables work satisfaction and depression in pregnancy
were entered with a stepwise procedure.

Only block 1 contained a forced entry variable, average PGP, as the
objective was to explore unadjusted and adjusted effects of PGP on
weeks of sick leave. In order to explore factors that may diminish the
influence of PGP on sick leave, all women with PGP who did not report

sick leave in pregnancy were identified.

When calculating causal effects using observational data, it is desirable
to replicate a randomized experiment as closely as possible by obtaining
intervention, in this case, sick leave, and control groups with comparable
covariate distributions. This goal can often be obtained by choosing well-
matched samples of these groups, thereby reducing bias due to the
covariates [139]. Thus, a macro was written in Microsoft Excel (Visual

Basic) then selected a random woman having been on sick leave, who
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matched the mean PGP score of a woman with no sick leave. If a perfect
match was not found, a difference of +/—1 point on the PGP score was
approved. If still no match was found, the subject was rejected. Hence,
this procedure resulted in two equal groups regarding mean PGP, but
with and without sick leave. The same variables were compared in these
two equal groups for the sick leave due to PGP vs no sick leave and sick
leave due to other reasons groups in a Mann-Whitney U test. Effect sizes
(the strength of the relationship between two variables) were reported as
standardized mean differences (Cohen’s D), using Bonferroni correction,
which can be interpreted as small (around 0.3), medium (around 0.5) and

large (0.8 to infinity) [140].

The analyses were conducted using SPSS 21 (IBM, New York, NY), and

results were considered significant at p<.05.

2.4 Analysis of the prospective data

2.4.1 Paper llI

The objective of this paper was to examine if pregnant women with
probable PGP, sub-grouped following the results from two valid and

reliable clinical tests recommended in the European guidelines, differ in
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demographic and clinical characteristics at mid-pregnancy and the
weekly number of days with bothersome symptoms through the second
half of pregnancy. The hypothesis was that sacroiliac dysfunction and
failing force closure diagnosed at mid-pregnancy might predict a course
of bothersome symptoms through the second half of pregnancy.

Demographic descriptive data were shown as mean and median values
with standard deviation for continuous variables and frequencies for

categorical variables.

For univariate comparisons between symptomatic and asymptomatic
subgroups, the non-parametric Kruskal-Wallis statistic was performed.
Categorical predictors in our model were four groups, following the
results from the ASLR and P4 tests:

-P4 positive

-ASLR positive

-Both P4 and ASLR positive

-ASLR and P4 negative

The time (pregnancy week) and the interaction term between time and
test group explore whether the trajectory of SMS-reported number of

bothersome days differed between the test groups. Age, parity, and BMI
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before pregnancy have previously shown significant association with

PGP and were added to our model [134].

The longitudinal trajectory of the SMS- responses were modelled using
a generalized estimating equations (GEE) approach, extending the
generalized linear model to correlated longitudinal data and clustered
data within subjects. The within-subject dependencies resulting from
repeated measurement were modelled, assuming an autoregressive
relationship in the working correlation matrix. As the outcome variable
was count data (weekly number of bothersome days with pain), the

Poisson distribution was assumed with a log-link function.

A robust non-parametric Brown-Forsythe ANOVA then examined
equality of variances and data distribution within and between test
groups. Data were analyzed using SPSS software (version 22.0; SPSS
Inc, Chicago, IL, USA). A p-value < 0.05 was considered statistically

significant.

2.5 Ethics

Both projects (retrospective and prospective) were carried out following

the Helsinki Declaration II (https://www.who.int/bulletin/archives/79 (4)
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373.pdf). The Regional Ethics Committee approved the retrospective
study of Western Norway (rek-vest, ref.no. 2009/356-CAG). The
Regional Ethics Committee approved the prospective research project of

Northern Norway (rek-nord, ref. no. 2010/174).

All participants received written and oral information about each study's
aim and the test procedures in the prospective study. All individuals
provided written informed consent before participation. They were
informed that participation was voluntary and that they could discontinue
participation in the prospective study at any point without explanation.

No risks to the women in the studies were identified.
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3RESULTS

3.1 The retrospective data collection (Papers | and II)

At Stavanger University Hospital, 1204, women gave birth during the
inclusion period. All women were invited to participate, and after
exclusions, 994 women were eligible for the study. However, 336
women did not return a questionnaire, and 89 did not fully complete the
questionnaire. Thus, the final study population consisted of 569 women,
58% of the total possible sample.

To examine if the study sample was representative of the

source population, we compared to age and parity from the

study sample with all women who gave birth during the study

period and found an almost perfect match.

3.1.1 Demographic features

The women's mean age was 30 years, mean years of
education was 14.7 years, and slightly more than one-third of

the women were primiparous. The mean BMI was 23.8, and

almost half of the women exercised 2 to 3 times per week
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before pregnancy. The mean amount of sick leave during the
pregnancy was 9.6 weeks.

3.1.2 Pain

Approximately a quarter of the participants did not report
any LBPP during their pregnancy. A further 13% had only
experienced mild pains, while the cumulative prevalence for
moderate and severe pain during pregnancy was 57.4% (n =
327). Moderate and severe combined LBPP was experienced
by 21.6% (n = 123), moderate and severe PGP was
experienced by 26.0% (n = 148), and almost 10% of the
women (n = 56) had moderate and severe pain in the lumbar
area. Twenty-three per cent of all women, 40 % of those who
developed moderate and severe pain, reported such pain
already after five months of pregnancy.

3.1.3 Pain distribution

Table 1 below illustrates the distribution of pain in the pelvic
area for all women reporting pain in this region, divided into
women with moderate and severe LBPP and those with

moderate and severe PGP alone. More than half of all women
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(52%) experienced pain at the symphysis, and circa 20%
experienced pain only in this area. Approximately 33% had
pain at all three pelvic joints, and 24% had pain at one
sacroiliac joint alone. Almost half the women with moderate
and severe lumbopelvic pain experienced pain at all three pelvic

joints.

Table 1: Prevalence of moderate and severe pain distribution according

to the pain drawings among women reporting pain during pregnancy.

Pain location All women with Moderate and Moderate and
pelvic pain severe severe
N=348 pelvic girdle pain lumbopelvic pain

N=148 N=123

At all pelvic joints, N 113 (32.5) 40 (27.0) 58 (47.2)

(%)

At symphysis, N (%) 67 (19.3) 33(22.3) 18 (14.6)

At one SI joint, N (%) 83 (23.9) 38 (25.7) 24 (19.5)

At both Sl joints, N (%) 60 (17.2) 27 (16.2) 16 (13.0)
Other areas, N (%) 7 (2.0) 1(0.7) 2(1.6)
Missing data, N (%) 18 (5.2) 9(6.1) 5(4.1)
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3.1.4 Potential risk factors

In the multivariate analysis, we examined the impact of clinical and
demographic variables on moderate to severe PGP. The first block of
the binary logistic regression analyses was not statistically
significant (p = 0.379), indicating that age, education, and the number
of previous births did not contribute to the prediction of moderate to
severe PGP. The following block, however, was highly significant
(p=0.001), showing that a high level of LBP reduced the risk of PGP
(p<0.001; odds ratio: 0.845, [CI; 0.798-0.894]). The final block
containing previously entered variables, and the variables remaining
after the backward stepwise procedure (BMI before pregnancy and
physical activity before pregnancy), was also highly significant
(p=0.001). The resulting omnibus logistic regression model was
significant (p<0.001, Nagelkerke R2 =0.319). Predictor variables in
the full multivariate model were average LBP (p<0.001, odds ratio;
0.837, [CI: 0.790-0.887]), BMI before pregnancy (p=0.011, odds
ratio: 1.074, [CI: 1.016-1.134]), and physical activity before
pregnancy (p=0.015, odds ratio; 1.826, [CI: 1.126-2.960]). So, both

higher BMI before pregnancy and higher physical activity levels
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before pregnancy were independent potential risk factors for PGP
after controlling for age, education, number of previous pregnancies,
and LBP. Average LBP during pregnancy reduced the risk of
moderate to severe PGP.

3.1.5 Sick-leave and disability

Women with moderate to severe LBPP had a mean sick-leave period
of 15.5 weeks, those with moderate to severe PGP 10.7 weeks, and
women with moderate to severe LBP 9.1 weeks. Women with mild pain
had a mean sick-leave period of 6.5 weeks, indicating that
experiencing moderate to severe pain had different clinical
consequences from experiencing less pain. The same pattern was
found for disability, measured with the ODI. Women with PGP were
seeking more care than women with lumbar pain, and those with
moderate to severe pain received more treatment than those with mild
pain.

In the analysis to explore the frequency of sick leave in pregnancy due
to PGP and to assess the relationship of different types of pain-related
ADLs, physical workload, and type of work with sick leave due to PGP,

one woman was excluded from the analyses (she did not report having a
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job, profession, nor workload). This analysis thus consisted of 568
women. Of these, 165 (29 %) reported that they had experienced isolated
PGP during the pregnancy. The sample’s demographic and descriptive
statistics for the variables used in the multivariate analyses are shown in
Table 2. Several significant differences were found between subjects

who reported sick leave due to PGP vs those who did not.

Table 2: Demographic data and descriptive statistics of women with and

without sick leave for variables used in the multivariate analyses.

Sick leave for No sick leave Sick leave for prre*
PGP other reason
N = 139 (24%) N = 236 (42%)
N = 193 (34%)

Age in years, 29.7 (4.3) 30.5 (4.8) 29.8 (5.0) =.254
mean (SD)

Educationin | 14.5 (2.4) 15.7 (2.4) * 15.4 (2.6) * <.001
years, mean (SD)

BMI before 24.8 (4.6) 23.1 (3.6) * 23.4 (4.2)* <.001
pregnancy, mean
(SD)

Total sick leave, 10.8 (9.4) 0.0 (0.0) * 8.4 (8.9) * <.001
mean number of
weeks (SD)

Workload, 3.0 1.1) 2.4 (1.1) * 2.6 (1.2)* <.001
mean score (SD)

Work satisfaction, 4.4 (0.8) 4.6 (0.7) * 4.3 (0.9) <.001
mean score (SD)

Mean pain PGP, | 26.8  (15.1) 6.7 (10.4) * 6.1 (10.0)* | <.001
(SD)
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Mean pain LBP
(SD)

Pain-related ADL
(ODI), mean
score (SD)
Depressed,
mean score (SD)
No. of previous
births, mean (SD)
Regular exercise
before pregnancy,
N (%)

Seated work, N
(%)

132 (16.9)
1.9  (0.8)
1.4  (0.5)

1.00  (0.06)

63 (33 %)
51 (27 %)

47 (9.1) *
0.9 0.9) *
1.3 (0.5)
0.94  (0.09)

67 (49 %) **

68 (49 %) *

PGP Pelvic girdle pain, LBP Low back pain. Pairwise comparison
with sick-leave for PGP: *p < .001, **p < .01, ***p < .05 ****Kruskal-
Wallis omnibus test. Bonferroni-corrected alpha = 0.0038

6.6  (11.4)*
1.0 0.8) *
1.4 (0.6)
0.79  (0.05)
*kk
94 (40 %)
81 (34 %)

<.001

<.001

=.055

<.05

=.013

<.001

In Table 3, a comparison was made for all single items from the ODI

between the group with sick leave due to PGP, the group without sick
leave, and sick leave due to other causes. Effect sizes were reported to

enable a direct comparison using a standardized scale. All ODI-items

were significantly higher in the group who had been on sick leave for

PGP than in both the other groups. The effect sizes were all moderate to

large (Cohen’s d > 0.6).
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Table 3: Comparison of disability in activities (ODI single items)
between women with sick leave due to PGP, women with no sick leave,

and women with sick leave due to other causes.

Sick leave for No sick leave Sick leave for other
N=190 N=96 N=154

ODI item Mean Mean
Mean (SD) E.S.2 E.S.2

(SD) (SD)

Pain intensity 1.67 1.81
2.76 (0.86) 1.142 1.024

(2.13) (0.99)

Personal care 0.59 0.53
1.23 (1.40) 0.591 0.655

(0.97) (0.98)

Lifting 0.95 1.30
2.18 (1.19) 1.056 0.751

(1.12) (1.16)

Walking 0.65 0.85
1.63 (0.99) 1.007 0.762

(0.94) (1.05)

Sitting 0.80 1.07
1.68 (0.96) 0.905 0.589

(0.98) (1.11)

Standing 1.17 1.48
2.44 (1.24) 1.018 0.769

(1.28) 1.27)

Sleeping 0.82 1.04
1.67 (1.02) 0.872 0.657

(0.88) (0.88)

Sex 0.76 0.76
1.75 (1.50) 0.707 0.701

(1.19) (1.30)

Social function 0.83 0.79
1.89 (1.26) 0.862 0.911

1.17) (1.14)

Travelling 0.61 0.82
1.63 (1.26) 0.860 0.680

(1.00) (1.11)

E.S.: Effect size (Cohen’s d. >0.8 is considered large)

aAll differences of means were statistically significant, assuming a Bonferroni corrected alpha of p < .005

3.1.6 Factors associated with sick leave due to PGP
Individual risk factors with odds-ratios and confidence intervals

resulting from the multinomial regression analysis are shown in Table 4
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below. All results refer to the group with sick leave due to PGP as the
reference category. The estimated pseudo-R2 was relatively high
(Nagelkerke R2 = .40), and the total correct classification percentage was
62 %. Work satisfaction and lower scores for the ODI-items lifting,
sleep, and average pain intensity significantly classified individuals to

the no sick leave group.

Table 4: Risk factors for sick leave during pregnancy, with sick leave
due to PGP as the reference category. For each factor, the odds ratio and

p-value (in brackets) are displayed.

) No of ODI
) Pelvic ) ODI oDl ) Work
Age Education ) previous m social ) )
. lifting sleep . satisfaction
births life
Sick | 1.051 1.054 0.951 0.760 0.708 0.916 0.785 0.960
leave | (0.129) (0.262) (0.000) (0.128)  (0.020) (0.622) (0.105) (0.814)
due to
other
reason
No sick | 1.056 1.113 0.955 0.915 0.622 0.521 1.206 1.607
leave | (0.157) (0.074) (0.001) (0.667)  (0.011) (0.008) (0.294) (0.049)

The matching procedure resulted in two groups, with 50 subjects in each
group. The group with sick leave due to PGP and the group with no sick
leave had similar PGP intensities (approximately 18/100). Univariate

Mann—Whitney U test revealed that the group with no sick leave (the
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coping group) on average had longer education (15.8 vs 14.8 years), p =
0.022 and higher work-satisfaction (4.66 vs 4.32), p =0.014. Finally, the
scores on several ODI items were lower in the coping group (with no
sick leave), as seen in Table 5.

The methods section in Paper Il describes an analysis using sequential
linear regression with the total number of weeks as the dependent
variable. This analysis is not included in the result section due to an

unfortunate error, and the analysis was not performed as planned.

Table 5: Disability (ODI scores) in women with and without sick leave

for PGP. For each item, the mean score and SD (in brackets) are

displayed.

ODI item  No sick leave for PGP Sick leave for PGP E.S. p
Pain intensity 2.30 (0.84) 2.33 (0.88) 0.039 =954
Personal care 0.90 (1.11) 0.94 (1.14) 0.033 =.889

Lifting 1.40 (1.21) 1.90 (1.29) 0.395 =.044
Walking 0.96 (1.01) 1.44 (0.97) 0.483 =.011
Sitting 0.96 (1.00) 1.46 (0.87) 0.528 =.003*
Standing 1.50 (1.33) 2.00 (1.22) 0.392 =.031
Sleeping 1.12 (0.85) 1.48 (1.03) 0.379 =113

Sex 1.18 (1.41) 1.23 (1.49) 0.037 =.969

Sacial function 1.26 (1.27) 1.33 (1.31) 0.056 =677
Travelling 0.92 (1.12) 1.25 (1.23) 0.280 =180

ES Effect size (Cohen’s d); Bonferroni-corrected alpha = 0.005
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In a quasi-experiment, a matching procedure (i.e., when the intervention
is not randomly assigned) enables comparison of groups with similar
characteristics to estimate the effect of an intervention, the outcome in
this process differ from the ODI-results presented in Table 3 as the effect
sizes between the groups are very different for the different items. If a
strict Bonferroni-correction is applied, only the ODI score for sitting is
significantly higher in the group with sick leave due to PGP (p = 0.003)

compared to the group not on sick leave.

3.2 The prospective data collection (Paper Ill)

Five hundred and six women agreed to participate in this study, but three
were excluded due to incomplete data. At the ultrasound examination in
pregnancy week 18, 42% (212/503) of the women reported pain in the
lumbopelvic region. A clinical examination revealed that 39% (196/503)
of the women fulfilled the criteria for a probable PGP diagnosis, and 27%
(137/503) showed a positive response to ASLR and P4 tests, which were
the tests most frequently found positive, followed by the long dorsal

ligament test and the symphysis provocation test.
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A further 12 women reported pelvic pain but did not get any of the
recommended clinical tests positive. Hence they were placed in the
ASLR and P4 tests negative group.

3.2.1 Demographic and clinical features

In Paper 111 does Tables 1 and 2 illustrate significant differences in some
demographic and clinical features at baseline and test outcomes between
the women with and without pelvic pain. Columns a - e add up to 503.
Column f contains all positive ASLR and P4 test, i.e., the sum of columns
¢ — e, for comparison with columns a and b. Column b contains women
with other tests positive, which are described in paper 11 on page 2 under
the subheading “Sequence of stability and pain provocation tests for
PGP”. The women reported pelvic pain, but all tests, including ASLR
and P4, were negative, hence they were placed in column b.

Women with positive P4 and ASLR tests experienced a heavier
workload. They also presented with a higher BMI at week 18, exercised
less both before and during pregnancy, and reported a higher rate of
feeling depressed during the pregnancy.

Physical disability (ODI) and pain level (NRS) at week 18 were higher

in women with positive tests than in women reporting pain but having
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negative P4 and ASLR tests. Among women with a positive ASLR but
negative P4 test, the highest number of previous pregnancies was
reported.

Most of the women were with a positive ASLR and negative P4 test
(58%). Almost half of the women with both P4 and ASLR tests positive
(47%) had been on sick leave during pregnancy. Among women with a
positive P4 and negative ASLR, 38 % had been on sick leave, and among
women with both tests negative, 30% had been on sick leave during

pregnancy.

3.2.2 SMS-tracking

The SMS response rate was 75% (2148 responses to 2877 sent
messages). Due to a declining response at the end of the pregnancy, we
stopped our analysis at week 38. A GEE analysis revealed that all entered
variables except age were significant predictors for the number of days
with bothersome pelvic pain. Further, there was a significant interaction
between the diagnostic group and time, implying that the number of days
with bothersome pelvic pain developed differently for the different test

groups.
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3.2.3 PGP course

The estimated weekly mean number of days with bothersome pelvic pain
for the different test groups is presented in Figure 1 on page 60. Women
with both P4 and ASLR tests positive experienced a high weekly mean
number of days (4.8 days) with bothersome pelvic pain from week 18
and throughout the pregnancy. Women with both tests negative showed
a steadily increasing number of bothersome days throughout the
pregnancy, from 0.5 days in week 18 to 2 days in week 37. The group
with a P4 positive and an ASLR negative test had approximately three
days of bothersome pelvic pain in week 18, which was considerably
lower than the group with both tests positive. However, the number of
days with pain rapidly increased. In week 29, the mean number of days
with bothersome pelvic pain equalled the group with both tests positive

(5.1 days) and matched this group.
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Figure 1: Estimated mean number of bothersome days in the latter half
of pregnancy among women reporting pain in the lumbar and pelvic area.
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Women with a positive ASLR and a negative P4 test also showed three
days of bothersome pelvic pain in week 18. However, they never reached
the mean number of bothersome days reported by women with P4 test

positive and ASLR negative and both P4 and ASLR tests positive.
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3.2.4 Factors predicting the number of bothersome days per
week

The estimated rate for experiencing bothersome days was 7.5 times
higher in women with both ASLR and P4 tests positive than women with
both tests negative (Table 6). Women with both tests positive had twice
the number of bothersome days per week than the negative test group.
For women with either P4 or ASLR test positive, the mean number of
bothersome days was lower but still approximately 1.5 times higher than
for women with both tests negative. For every pregnancy, the mean
number of bothersome days increased by 13.5%. Even a slightly higher
BMI had a significant impact on the mean number of bothersome days.

Age had no impact on this outcome.
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Table 6. Parameter estimates.

0,
95% Wald 95% Wald
8 . Confidence
Confidence Hypothesis Test |f
Interval Interval for
Exp(B)
Wald
Std. Chi- )
Paramet B Error Lowe | Uppe square Sig. | Exp(B | Lowe | Upper
er r r ) r
P4 and
ASLR | 2.02 1581 1.71 2.33 163.48 0.00 7.549 5.53 10.29
positive 1 ' 2 1 1 0 7 1
ASLR | 124|229 1 109 | 199 44 99 0.00 | 4667 | 2.97 | 7.319
positive 0 5
pa | 1011183 | 1251 137 1 77,857 0.00 | 5.037 | 351 | 7.213
positive 0 7
Negative 0+
tests 1
age | 0.00 | 99 | 002 | 90| 1807 017 | 0.991 | 097 | 1.004
9 2 9 8
No. of 0'é3 .0;11 0'3?5 0-621 10.551 0.00 1.144 1.05 1.241
births 1 5
BMI 0.04 1.013 1.00 1.026
before 0.01 | .006 | 0.00 0.02 3.961 7 0
3 5 0 6
pregnanc
y
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4 DISCUSSION

Here, PGP incidence and prevalence were difficult to estimate because
of the variability in terminology and diagnostic approaches in this field,
which have changed during these studies. The project was initially based
on the term “pelvic pain (PP) in pregnancy”, illustrated in the first paper,
with a plan to follow the diagnostic procedure introduced in the
European guidelines and conduct thorough examinations for the correct
diagnosis of PGP in the second data collection [7]. However, despite the
new term pelvic girdle pain, PGP, and its recommended diagnostic
testing procedure, a diverse nomenclature still prevails, with and without
physical testing, including pelvic girdle syndrome [89, 141], pregnancy-
related lumbopelvic pain [14], pregnancy-related symphysis pubis
dysfunction [142], pregnancy-related low back and pelvic pain [143],
pregnancy-induced low back pain [144], posterior pelvic girdle pain
(PPGP) [145], and pregnancy-related pelvic girdle pain [146]. Although
the term PGP may be somewhat too narrow, focusing solely on the -pain
associated with this condition without considering how it affects a

woman’s activity level and participation in daily activities, we chose to
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employ this term in our remaining studies since it is the term

recommended by the European guidelines [7].

4.1 Methodological considerations

4.1.1 Retrospective study

The first of this project’s two data collections were retrospective.
Although retrospective studies in this field are not uncommon, we could
not identify any study comparing postpartum recall of pelvic pain in
pregnancy with prospectively prepartum recorded pain data. Whereas
some studies find assessing pain retrospectively unreliable [126, 147,
148], others report acceptable validity levels up to a 3-months recall
period [149, 150]. It has been reported that pain is usually overestimated
when pain intensity is high and underestimated when it is low [126, 148,
151]. Pain and disability recall were found to be influenced by current
pain and disability levels. In contrast, the influence of pain relief and
disability reporting at the initial consultation one year earlier were less
influential [152]. However, recall of chronic pain in terms of its average

intensity, interference with activities (disability due to pain), number of
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days with pain and number of days with activity limitation in the

previous six months show acceptable validity levels [150].

Pain recall seems to be good on a group level, but between and within
individuals, the variability between monthly, quarterly, and yearly
retrospective measurements are high [153]. Social support from, e.g.,
colleagues make you talk more about your pain and thereby increase the
awareness of the pain and thus lead to an over-reporting of symptoms
[153]. A meta-analysis aimed at determining whether pregnancy is
associated with objective declines in cognitive functioning included 20
studies [154]. The conclusion was that performance related to memory,
and executive functioning was significantly poorer in pregnant than in

control women, particularly during the third trimester.

A literature review of studies using objective memory testing suggests
that a mild antepartum decline in explicit verbal recall occurs in some
women [155]. Diminished memory function may occur in a specific
subset of pregnant women who display depressive symptoms associated

with pregnancy [155].
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Thus, the retrospectively collected data on pain during pregnancy may,
in some circumstances, be biased. There was, unfortunately, no data in
the project on the participants' social support or depression during

pregnancy to allow controlling for these factors.

The retrospective data collection was completed for four months, in
which all women (n=1204) giving birth at Stavanger University Hospital
were asked to participate in the study. The hospital has the only birth
department in the southern part of the county of Rogaland, Norway, with
a population of about 330,000 inhabitants. The 994 women eligible for
the study were found to match the general delivery database at the
hospital regarding the age and parity of all women who gave birth during
the study period. Thus, we are confident that the study sample represents

women giving birth in the county of Rogaland.

Three-hundred and thirty-six (n=336) women did not return a
questionnaire, and 89 did not complete a received questionnaire,
resulting in a relatively low response rate (569/994, 57%), probably
reflecting other priorities of the women in the stressful situation shortly

after delivery. The response rate could also be caused by a particular
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lower interest in the study by women not experiencing any pain during
pregnancy, introducing a bias toward overestimating the frequency of
moderate to severe pelvic and lumbar pain Norwegian population.
Research has shown that studies with low response rates, even as low as
20%, may generate more accurate results than studies with higher
response rates of 60% to 70% [156]. Reviews of response rates ranging
from 5 % to 54 % have also reported that studies with a much lower
response were often only marginally less accurate than those with higher
response rates [157, 158]. A low response rate does not naturally mean
low validity. It only illustrates a potentially greater risk for this.
Response rates remain informative and are on their own not a good

representative for study validity [159].

The impact of PGP on general functioning was measured through
patients’ self-reports. Most of the instruments frequently utilized in
clinical studies in this field were developed and tested for psychometric
properties in patients with LBP, including disability instruments such as
the Oswestry Disability Index (ODI) [122] and the Disability Rating
Index (DRI) [160]. A condition-specific instrument for PGP, the Pelvic

Girdle Questionnaire (PGQ), was developed one year after this project's
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data collection was completed. The PGQ assesses activity limitations
and symptoms and is found to have good internal consistency, test-retest
reliability, good construct validity, satisfactory discriminant validity, and
reliability [161]. It is important to provide evidence for the comparative
performance of instruments to inform future selection in research, and

the PGQ has been used extensively in recent years [34, 67, 162-164].

An existing suitable questionnaire for the retrospective data collection
objectives could not be found at the time of data collection. Instead, the
research team, consisting of competent researchers in obstetrics,
psychology, and neurology, constructed a questionnaire based on their
expertise and experience, using validated scales (Appendix 1). Answers
in the completed questionnaires did not produce any extreme outliers, so
we are confident of their face and content validity.

In a Swedish study with a similar objective and design as in Paper I, 72%
of pregnant women had LBP or PGP during pregnancy [40]. In our study,
71% had experienced pain in the lumbopelvic area. Identical results from
two neighbouring countries suggest the validity of the findings in Paper
I. However, it is important to note that studies using questionnaires that

have not been validated in the population of interest may be subject to
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measurement error, and any conclusions drawn should be interpreted in
the light of this fact.

4.1.2 Prospective study

In striving for a homogenous study population, all women were
consecutively recruited for data collection at the same stage in
pregnancy, week 18, which is the baseline in this prospective data
collection. On arrival for their 18™-week routine ultrasound examination,
they were all screened by independent midwives for possible pelvic pain.
Outcomes of the diagnostic tests recommended in the European
guidelines for the diagnosis of PGP were systematically recorded. Two
tests at baseline had by far the highest number positive reactions, the two
with the highest specificity and highest sensitivity for sacroiliac joint
pain and functional pelvic test: the posterior pelvic pain provocation test
and the active straight leg raise test [7], i.e., diagnostic tests for excessive

force closure and reduced force closure respectively.

Women with these two tests positive were followed with weekly SMS,
introduced for the first time in this research field. The SMS instrument
had previously been used in research on low back pain and had shown

good recall and compliance and instant, easy data handling. This project
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experienced good patient compliance and data handling, but with a lower
response rate of 75% due to failing technology in some
telecommunication providers. The SMS-responses provided information
on the number of days each week the participants had experienced

bothersome PGP.

The text messaging monitoring objective was to follow up the
examination at baseline with a short question once per week, which could
quickly be replied to with a one-digit answer. The initial intention was
to send a question on the women’s current level of pain. However, an
earlier study on LBP, using the SMS technology, had successfully
administered the term “bothersome” instead of “pain” [130]. The
measure “bothersomeness” has shown associations with measures of
pain, disability, psychological health, and work absence. It has predicted
six months outcome in patients with severe LBP [165]. Thus, instead of
a question using the measures “pain” or painful”, the SMS question in
this prospective study had the following wording: ‘How many days
during the previous week has your pelvic pain been bothersome?’ [120].

The participants were informed at baseline about the SMS question and
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how to reply. This technology seemed to be user-friendly as compliance
was high.

4.1.3 Matching procedure

In order to investigate factors that may modify the effect of PGP on sick
leave, a matching procedure of retrospective data (Paper Il) was
conducted. This procedure aimed to find pairs who differed with respect
to sick leave but who matched on certain baseline characteristics to
assess the effect of potential coping on sick leave. The matching
procedure was carried out without obstacles. Challenges were to find
random women been on sick leave, matching the average PGP score of
women without sick leave. However, a macro found matching pairs,
creating two groups with 50 subjects in each. The implication for
previous results was that the scores on several ODI-items now differed
from earlier analysis. Effect sizes between the groups now showed that
women with longer education, higher work satisfaction and fewer
problems with sitting, walking, and standing, were less likely to take sick
leave in pregnancy, despite the same pain intensity as women being on

sick leave.
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4.2 Discussion of results

4.2.1 Paper |

The retrospective data collection results revealed that nearly half (47.6%)
of the women in Rogaland, Norway, experienced moderate and severe
pain in the lumbopelvic region during pregnancy. More specifically,
moderate and severe combined LBPP was experienced by 21.6% (n =
123), and moderate and severe PGP was experienced by 26.0% (n = 148).
Similarly, detailed pain information is sparse in the literature. However,
this finding concurs with an earlier retrospective study with an identical
design on LBPP in pregnancy, in which 23.2% of the women were rating
7 and above on VAS [40]. One other small retrospective study on PGP
in athletes reported pain location but not pain severity [166]. They
reported pain location mainly at the pubic symphysis (33,3%) and both
sacroiliac joints (29,6%). Corresponding numbers in this thesis project
was 19,3% and 17,2%, respectively. The primary pain location in this
project (reported by 32,5%) was at all three pelvic joints simultaneously
(a pelvic girdle syndrome), reported by 22,5 % of the athletes [166]. One
other study has reported that disability in pelvic girdle pain is associated

with pain location and that pain at the pubic symphysis combined with
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bilateral pain at sacroiliac joints produced the largest impact on

Disability Rating Index [102].

One reason for the difference in symptom distribution between the
athletes mentioned above and the women in this thesis project may be
that a high number of years of regular leisure physical activity before
pregnancy decreases the risk of developing LBPP [135]. It has also been
reported that women who exercise regularly and engage in high impact
exercises up to five times weekly before the first pregnancy may have a
reduced risk of pelvic girdle pain in pregnancy [100]. The mechanisms
by which pre-pregnancy exercise influences the risk of pelvic girdle pain
remains unknown. However, it is well known that both aerobic exercise
and resistance training have a hypoalgesic effect on pain in healthy non-
pregnant individuals and chronic pain patients [167]. Though exercise's
long-term effect on pain remains unclear, women who exercise regularly
pre-pregnancy are more likely to continue to exercise throughout
pregnancy [168]. It is believed that the relationship between leisure-time
exercise and pelvic girdle pain depends on both frequency and types of

exercise [100].
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The retrospective data also indicate that women with moderate and
severe combined LBPP had approximately 50% more sick leave days
than women with PGP or LBP at the same pain level, and 2 - 3 times
more sick leave days than women without pain or with only mild pain.
A result not surprising since the most frequently reported cause of sick
leave among pregnant women in other studies are combined LBPP [112,
113]. However, previous studies have not categorized the level of pain
for either LBPP or PGP with sick leave during pregnancy.

A relatively recent cross-sectional study comparing 12 European
countries found that 50.6% of the women had been on sick leave at some
point during pregnancy. Nonetheless, the rates varied greatly, ranging
from 31.7% (Sweden) to 71.3% (Poland) [113]. Duration of sick leave
also showed considerable variation, with one Norwegian study reporting
50% of pregnant women being off work between 4 and 16 weeks [112].
This retrospective data collection disclosed that 34% of women reported
a mean sick leave duration of 9,6 weeks for pain in the lumbopelvic
region, which concurs relatively well with other studies regarding

prevalence and duration.
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The results showed that work satisfaction, problems with lifting,
sleeping, and pain intensity predicted sick leave for women with PGP.
This result concurs with previous research where factors related to sick
leave were sleeping problems, hyperemesis, chronic pain before or
during pregnancy, workplace conflicts, multiparity, previous depression,
insomnia and lower education [112]. One other study reported that
disability, pain intensity and occupation were associated with sick leave
due to lumbopelvic pain [117]. Thus, pain intensity, sleeping problems,
and type of work/work satisfaction seem to be common factors for sick

leave in pregnancy.

For analysis of function, this project utilized ODI in which “moderate
disability” is considered in the scoring window of 21 — 40 [122]. The
analysis regarding the general level of function during pregnancy
displayed moderate ODI values of 21.92% for LBP, 33.24% for PGP,
and 37.66% for LBPP. This outcome of moderate disability concurs with
previous research conducted in Australia in which the mean ODI scores
for women with both LBP and PGP was 33.5%, thus a higher disability

level than women with PGP (26%), or LBP alone (18%) [31].
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In this retrospective part of the thesis, 71% of the women had
experienced pain in the lumbopelvic region. A previous Swedish study
with a similar design and identical result lends strength to the validity of

these findings [40].

4.2.2 Paper Il

Further analysis of the data collected retrospectively demonstrated that
women with long education, high work satisfaction, and little problem
with sitting, walking, and standing, were less likely to take sick leave
during pregnancy compared to women with short education, low work
satisfaction and problems with sitting, standing, and walking, despite
having the same pain intensity. These findings are partly in agreement
with a recent study reporting that an advanced degree education was
protective against sick leave for pregnant women [115]. Patients with
lower educational levels, suffering from pain in the lumbopelvic area,
appear to have less knowledge about self-care compared to patients with

higher education [169].
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The retrospective data analysis revealed that ADL’s were significantly
more difficult to carry out for pregnant women on sick leave for PGP
than for women on sick leave for other causes. Independent significant
risk factors were lower education, heavy workload, and low work
satisfaction. This find concurs with previous research in which PGP is
reported to affect daily activities, work ability and quality of life [24, 41,

170].

The primary reason for long-term sick leave, more than 14 consecutive
days, seem to be conflicts at work, high workload, reproductive
occupational hazards, and different national sick leave policies across
Europe during pregnancy [112, 113, 171, 172]. Recently published
studies have displayed that nearly 10% of women with long-term sick
leave during pregnancy reported such work-related reasons for sick leave
[113, 115]. Furthermore, studies within the Danish national birth cohort
have found that a psychosocially demanding work environment and
some physically demanding work measures are associated with an

increased risk of pelvic pain in pregnancy [173]. Also, working night
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shifts during pregnancy significantly shifts longer than 12 hours and

increases sick leave risk [174].

The matching procedure displayed that the group with no sick leave had,
on average, longer education and higher work-satisfaction and the scores
on several ODI items were lower in this group compared to the group of
women who were on sick leave. This procedure also revealed unexpected
differences in pain tolerance among those who did not take sick leave.
What generates these differences is unclear, but may be due to education,

work situation, and/or work posture.

Sitting was found to be the most challenging activity for women on sick
leave. In a recent study, the prevalence of pain in the sitting position was
in 73% for patients with a SIJ disorder, higher than for patients with
lumbar disc herniation (49%) and lumbar spinal canal stenosis (20%)
[175]. It is proposed that, in the sitting position, as the ischial tuberosity
is fixed on the seat, distortion in the SIJ occurs, and pain develops [175].
The difficulty in performing a seated task during gestation may not be a

unique effect of biomechanical adaptations due to pregnancy and result
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from the environmental context [176, 177]. Patients with good social
support may have access to good personal care, thus reducing their

perceived pain and interfering with daily activities [178].

Our study found a higher prevalence of LBPP in women in the third
trimester [20]. Such findings may be explained by the increase in muscle
and ligament overload, especially during the third gestational trimester,
when it is greater due to hormonal activity and the gravid uterus' growth

[179].

An unfortunate unprecise use of PGP terms in Paper Il may be
misleading and needs clarification since they represent different
constructs. “PGP score” (page 3) refers to pelvic pain score from the
questionnaire, and “PGP intensity” (page 4) and “PGP intensity score”

(page 6) refers to the ODI item “Pain intensity”.

4.2.3 Paper Il
This research appears to be the first, and to date, the only, prospective
longitudinal study in which women with PGP in pregnancy have had a

clinical examination mid-pregnancy and then have been followed with
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regular short message service. A literature search has not presented any
paper outside this thesis demonstrating future longitudinal PGP
trajectories antepartum. Thus, it is the first attempt to follow the course
of PGP subclassified groups through the second half of pregnancy.

Our analysis revealed that if both P4 and ASLR tests were positive in
pregnancy week 18, a persistent PGP of more than five days/week
throughout the remainder of the pregnancy could be predicted. If either
test was positive in week 18, a similar course was shown. However,
women with a positive P4 test only revealed a more uncomfortable
course than women with a positive ASLR test. The latter never reached
the bothersome levels of the P4-ASLR test group and the P4 only test
group. Thus, women with the highest number of bothersome days per
week with PGP were exposed to long dorsal sacroiliac ligament (LDL)
strain (as indicated by the positive P4 test). Overloaded sacroiliac joints
(SIJs) (as indicated by the positive P4 test), accompanied by reduced
sacroiliac force closure (i.e., loss of functional control due to loss of co-

contraction of the lumbopelvic muscles) (as the ASLR test was positive).

Although women who had a positive ASLR test and negative P4 test at

baseline presented a comparatively low mean number of bothersome
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days with pain, they also had the highest mean number of previous
pregnancies and the highest mean rate of pelvic pain in previous
pregnancies. Our data also revealed that they exercised more frequently
both before and during the present pregnancy compared to women in the
other positive test groups. Regarding the level of pain, a recent
systematic review found that prenatal exercise is an effective treatment
to decrease the severity of LBP, PGP and LBPP during pregnancy [180].
Although the prenatal exercise was not found to decrease the odds of
LBP, PGP and LBPP during pregnancy results from a meta-analysis
provided evidence that different types of exercise performed alone or in
combination, such as yoga, general or specific strengthening exercise
and aerobics performed anywhere from once per week to once per day,
significantly reduced the severity of LBP, PGP or LBPP related

symptoms during pregnancy[180].

Considering that LBPP affects more than half of pregnant women and
is associated with disability, depression, reduced quality of life and
higher prevalence of sick leave during pregnancy [181], exercise may

offer a cost-effective self-management strategy option to expecting
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mothers as part of a multimodal approach to decrease symptom severity

[181].

Since sufficient force closure of the sacroiliac joints requires appropriate
muscular, ligamentous, and fascial interaction, women with pelvic pain
in previous pregnancies, may have experienced improved muscle
activation, recovered function and decreased pain from exercise.
Additionally, pain prevention and rehabilitation experience in previous
pregnancies may work as an incitement to engage in physical activity

and regular exercise, both before and during pregnancy.

Although the mechanisms through which exercise may reduce pain
severity remains unclear, it is suggested that physical activity lessens the
degree of biomechanical change occurring as pregnancy advances, such
as decreasing the load on the spine, increasing joint stabilization and
contributing to better spinal alignment and segmental motion [182].
From a more general standpoint, exercise may help reverse trunk muscle
imbalance [60] or initiate a pain desensitization process leading to

increased pain detection threshold [183].
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Our analysis also revealed a significant difference in depression between
women with different positive clinical tests. Distress has previously been
identified as a factor associated with a higher likelihood of PGP in
pregnancy, with a higher BMI and a higher gestational age [26]. One
previous study found that distress contributes to disability but not to pain
intensity [32]. Approximately 10% of women experience postpartum
depression, with nearly 25% of them still in treatment after one year
[184]. One review also provided strong evidence that physically active
women experience significantly fewer symptoms of depression during
the postpartum period compared with their inactive counterparts [185].
Nevertheless, some individuals seem to tolerate pain better, have less
catastrophizing tendencies and show more positive social response to
pain, regardless of exposure to stressful circumstances and/or internal

distress [186].

The parameter estimates revealed that a slightly higher than average pre-
pregnancy BMI significantly impacted the mean number of bothersome
days. However, with a difference of only 1,3 %, the clinical relevance is
questionable. Interestingly, in a recent published study on PGP in

pregnancy does women with a combination of generalized joint
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hypermobility (GJH) and BMI >25 kg/m? report higher pain compared
to women with normal joint mobility and BMI <25 kg/m? [187].
Nonetheless, the researchers state that the association between GJH and

BMI should be interpreted with caution due to the small study sample.

Finally, women with the possibility to control their own work situation
have better health during pregnancy than women without such options.
As indicated in this study, and confirmed in other research, many
pregnant women seem to benefit from exercise as it increases pain
tolerance, improves or maintains physical fitness, helps with weight
management, reduces the risk of gestational diabetes in obese women,

and enhances psychological well-being [100, 188-190].

4.3 What does this thesis contribute to our

knowledge about PGP?

Our present findings confirm and re-emphasize that PGP can cause
major impairment of a pregnant woman's health and well-being, as

well as constituting a burden to society as a frequent and major cause of
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sick leave. We retrospectively showed how PGP affects a pregnant
woman’s ADL, revealing unexpected differences in tolerance for pain
among those who did not take sick leave. Those who took less sick leave
demonstrated higher pain tolerance, which was associated with their

level of education and their situation and/or posture at work.

In addition, we demonstrate here that if both ASLR and P4 tests are
positive mid-pregnancy, persistent and bothersome PGP can be expected
for more than five days each week throughout the remainder of the
pregnancy. The number of days each week with bothersome pelvic pain

increases for every additional pregnancy.

4.4 Clinical implications

Clinicians need to be aware of the potential risk factors for PGP
identified here, i.e., less education, a heavy workload and dissatisfaction
with one’s work. Moreover, the application of ASLR and P4 tests to
assess the likelihood of persistent PGP will help the caregiver, together
with his/her patient, design a treatment plan that can alleviate the pain

involving, e.g., exercise, management of stress and a reduced workload.
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4.5 Implications for future research in this area

Usage of the SMS-Track system to collect research data, an apparent
strength of the present work, is highly recommended. This approach
results in a high response rate and provides information concerning the
participant’s situation instantly. In addition, the immediate recording
of the responses minimizes further handling of the data and, thereby,
the risk of error.

The potential risk factors for PGP identified here should now be
examined in a prospective study that controls for confounders and
includes the clinical examination of pregnant women's sub-groups
offered different therapeutic interventions in a blinded design.

Some women with PGP appear to tolerate their symptoms more
effectively than others, e.g., the women with higher education and more
work satisfaction took less sick leave, even though their pain level was
the same as in the sub-groups who take more sick leave. We also
recommend the performance of a prospective longitudinal study
designed to see if appropriate modification of workplaces can reduce the

amount of sick leave taken by women who experience PGP.
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Finally, a gold standard for diagnosing PGP, particularly for the number
of clinical tests to be performed, is still lacking. Further efforts to identify
predictive and preventive factors, as well as diagnostic tests for PGP
during pregnancy, are warranted. For example, it would be interesting to
determine whether women with a history of PGP have elevated pain-

related anxiety that influences their experience of pain.
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Erratum

6 Erratum

In Paper 11, “Discussion” section, it is written “As indicated in this study
and confirmed in previous studies, most pregnant women seem to benefit
from exercise as it increases pain tolerance, improves or maintains
physical fitness, helps with weight management, reduces the risk of
gestational diabetes in obese women, and enhances psychological well-
being”. The paragraph should read “As indicated in this study, and
confirmed in other research, many pregnant women seem to benefit from
exercise as it increases pain tolerance, improves or maintains physical
fitness, helps with weight management, reduces the risk of gestational

diabetes in obese women, and enhances psychological well-being.”
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PrevaLeENCE oF Low Back AND PeLvic PAIN DURING
PReGNANCY IN A NORWEGIAN POPULATION

Stefan Malmquist, DC, MSc,* Inger Kjaermann, MSChir,* Knut Andersen, DC,® Inger Okland, MD,
Kolbjern Brennick, PhD, and Jan Petter Larsen, MD, PhD®

ABSTRACT )
Objective: The purpose of this study was to i igate the ive p of low back pain (LBP), pelvic
pain (PP), and lumbopelvic pain durmg prc@ancy including features possnbly associated with development of

lated PP, in an 1 of women.
Methods: A retrospective cohort study was conducted in which all women giving birth at Stavanger University
hospital in a 4-month period were asked to participate and to fill in a questionnaire on demographic features, pain,
disability, and Oswestry Disability Index. Inclusion criteria were singleton pregnancy of at least 36 weeks and
competence in the Norwegian language.
Results: Nearly 50% of the women experienced moderate and severe PP during pregnancy. Approximately 50%
of them had PP syndrome, whereas the other half experienced lumbopelvic pain. Ten percent of the women
experienced moderate and severe LBP alone. These pain syndromes increased sick leave and impaired general level
of function during pregnancy. Approximately 50% of women with PP had pain in the area of the symphysis. The
analysis of risk factors did not present a unidirectional and clear picture.
Conclusions: Pelvic pain in pregnant women is a health care challenge in which moderate and severe pain develops
rather early and has important implications for society. The observed associations between possible causative factors
and moderate and severe LBP and PP in this study may, together wnh results from other studies, bring some valuable

insights into their multifactorial infl and provide back for future studies. (J Manipulative

Physiol Ther 2012;35:272-278)

common conditions in many cultures during

Key Indexing Terms: Pelvic Pain; Low Back Pain; Pregnancy; Risk Factors; Retrospective Studies

prevalence of 54% for PP, 17% for LBP, and 29% to 72%
for combined symptoms.'? One Dutch study showed a

1

I ow back pain (LBP) and pelvic pain (PP) are

8 ot s
preg Two studies d a

 PhD Student, The Department of Health Studics. University of

I of 7% for self-reported PP during pregnancy,
whereas an Iranian study revealed that 28% of pregnant
women had PP, 13% had LBP, and 8% had combined
symptoms. ™ An international study concluded that PP in

S(avangcr, .'md The Norwegian Centre for N Disorders,
U ity Hospital, S: ger, Norway.
e (‘hlmpmclor. The Department of \lcurocnrgcry. Stavanger
University Hospital, Stavanger, Norway.
¢ Consultant, Department of Obstetrics and Gynaecology.
Stavanger University Hospital, Stavanger, Norway.
Associate Professor, The Norwegian Centre for Movement
Disorders, Stavanger University Hospital, Stavanger, Norway.
¢ Professor, Thx. Norwegian Centre for Movement Disorders,
S Ui ly Hospital, S ger, Norway.
Submll rcqug:h mr reprints to: Su.l'dn Malmqvist, DC, MSc,
Sotancuvoksentie 15 C, 02650 Espoo, Finland
(e-mail: stefan.malmqvist@uis.no).
Paper submitted June 11, 2011; in revised form November 30,
2011; accepted January 13, 2012.
0161-4754/$36.00
Copyright © 2012 by National University of Health Sciences.
doi:10.1016/j.jmpt.2012.04.004

272

y does not vary according to geography or
y and p d a PP pr of 49% in
Sweden, 66% in Tanzania, 77% in Finland, and 81% in
Zanzibar, with an overall similarity of symptom location
and degree of pain.® Furthermore, an Australian retrospec-
tive study showed that 35% of women had experienced
LBP during pregnancy®; in a Danish study, Albert et al’
found a 20% cumulative prevalence of isolated PP in
pregnancy, and two-thirds of the pregnant women report
LBP in a cross-sectional study in the United States by
Skaggs et al.* Interestingly, most women report their first
episode ever of LBP to occur during pregnancy. 219
Although these are in
the etiology is still unknown, and lhe paxhophysmlogy ls
unclear. In addition, low back and pelvic disorders during

preg
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pregnancy are considered a major public health issue.''
Sick leave for LBP or PP during pregnancy has been shown
to occur in 37% to 72%, and the period of sick leave is on
average between 12 and 15 weeks.”"!

The wide range of the reported frequency of these
complaints during pregnancy may be caused by methodo-
logcal dlﬁ‘erences Most of the previous studies are based
on populations of preg) women, and a clearly
defined clinical diagnosis of PP is missing. In lack of a clear
! a diverse for these fitions has
been used: pelvic insufficiency, LBP, lumbosacral pain,
symphysiolysis, pelvic syndrome, posterior PP, and preg-
nancy-related PP.'""'?

Guidelines for identification and classification of
pregnancy-related PP have been established in later years,
based on physical examination and history taking.'
However, studies of risk factors related to the development
of PP during pregnancy have not yet been able to reveal one
single dominant causative factor, but several different
physical and psychosocial factors have been found to
correlate with self-reported pain.™”'*"*

” An increased
abdominal diameter, higher body mass index (BMI),
muscle dysfunction, and fetal weight are clearly associated
with LBP and PP during pregnancy. '*'* A general increase
in mobility of joints during pregnancy has also been
described,w and Sipko et al®® found that the most fre-

Malmgvist et al
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was voluntary, but to obtain inclusion of an unselected
sample, all women were encouraged to give their
informed consent to participate. The study was carried
out in accordance with the Helsinki Declaration II and
was approved by the Regional Eﬂ‘llCS Commmee of

Western Norway. All subji i to participate in
this study.
To assess if the study popul was a rep ive

sample of the delivering women, we compared demographic
and clinical characteristics of the study population with
that of the general delivery da(abase al the hospital.

The women leted a ond hi
features and pain, disability, and exercising before and
during preg y. The questi was produced and

specially designed by the research group, based on previous
studies and the experience of the team.

Information on presence of pain, pain distribution, and
level of pain intensity was collected for both previous and
present pregnancies. Pain intensity for both LBP and PP
was rated retrospectively on a numerical rating scale (NRS)
from 0 to 100 for each month of the pregnancy, to collect
information on appearance of symptoms and peak intensity
pain during pregnancy. There are 2 versions of the NRS:
0 to 10 and 0 to 100, and in this study, the latter one was
used to record a detailed pain level. 22,0
Reports on pain distribution were obtained by asking for

quently irritated li during preg y are the
interspinous, iliolumbar, and sacroiliac.

However, some suggest that pain during pregnancy is
not only explained by biomechanical factors alone;
psychosocial factors 0o seem to be important.”' >

The objectives of this study were to investigate the
cumulative prevalence of LBP, PP, and combined lumbo-
pelvic pain (LBPP) in an unselected population of women,
giving birth during a 4-month period, and to study clinical
and demographic features possibly associated with the
development of pregnancy-related PP.

METHODS

This study is a retrospective longitudinal cohort study,
with data collection over the period of March to June 2009,
at the maternity ward of Stavanger University Hospital,
Norway. All women giving birth at the hospital during this
period were asked to participate and to fill in the
questionnaire. Inclusion criteria were a term singleton
pregnancy of at least 36 weeks and good competence in the
Norwegian language. The hospital has the only birth
department in the southern part of the county of Rogaland,
with a population of approximately 330000 inhabitants.
The annual number of deliveries at the hospital varies
between 4400 and 4800.

Within 24 hours after delivery, the women received both
oral and written information from a midwife. Participation

107

gs on figures of the lower back and pelvic areas.
Studies evaluating pelvic girdle pain occasionally use pain
drawings, in spite of clinical experience showing that some
women have difficulties in anatomically locating the pain
on a drawing.”*' 32 In this study, there were 3 figures: 1
Tow back and 2 pelvic (front and back), all with explanation
of the regions involved. The pain drawings were used to
differentiate between low back and PP and to identify
location of pain in either area.”’

Information on disability was collected through the

Oswestry Disability Index (ODI), which is one of the
principal condition-specifi for defining
disabling effects from spinal disorders.”*>’

The questionnaires also provided information on
number of years of education. level of physical work
load (a 5-level scale running from “very light” to “very
heavy”—a score of 3 or more was used to characterize
women with a heavy work load), work satisfaction (a 5-
level scale running from “very bad” to “very good"—a
score of 3 or less was used to describe women with a low
satisfaction at work), sick leave during pregnancy (time
periods and percentages), height, and weight before
pregnancy and at delivery. Body mass index was
calculated and used in the data analyses.

Further variables included were number of previous
births, pain in previous pregnancies, pain during the last
year before pregnancy, and exercising habits (“Did you
exercise regularly, at least 2-3 times per week before
pregnancy/during pregnancy?”).
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Table |. Demographic and prepregnancy clinical features of the participating women according to perceived types of pain in the

lumbopelvic area during pregnancy

Mild pain; Moderate to Moderate to Moderate to All
Demographic and clinical variables No pain all types severe LBP severe PP severe LBPP women
n (%)" 158 (27.8) 73(12.8) 56 (9.8) 148 (26.0) 123 (21.6) 569
Education years. mean (SD) 14.9 (3.6) 15.6(2.9) 14.6 (3.6) 15.0 2.9) 14.1 (3.5) 147 33)
BMI before pregnancy, mean (SD) 228 (3.6) 233(34) 23.1 4.0) 245 (4.8)* 249 (4.5* 238(4.2)
LBP in previous pregnancies, n (%) 11 (6.9) 18 (24.6) 20(35.7)* 24 (162)* 56 (45.5)* 124 21.8)
PP in previous pregnancies, n (%) 12 (7.6) 21(28.7) 10 (17.8) 64 (43.4)* 54 (43.9)* 165 (29.0)
LBP in the year before pregnancy, n (%) 1382) 12(16.4) 19 (33.9) 35(23.6) 53 (43.0)* 135 (23.7)
PP in the year before pregnancy, n (%) 6(38) 3(4.1) 2(3.6) 23(15.5)* 15(122)% 51(9.0)
Exercised at least 2-3 times a week 68 (43.0) 34 (46.6) 25 (44.6) 44291 47 (38.2) 224 (394)
before pregnancy, n (%)
Physically heavy work, n (%) 31 (19.6) 18 (24.6) 18(32.1) 42 (28.4) 49 (39.8)* 162 (28.4)
* ic test showing signi in di between ic group and symy groups at P < 05 level.

% F.Iew’.-n women did not fill in the scales for low back and PP.

Statistical Analyses

Descriptive data are presented by mean values and
standard deviations for continuous variables and by
frequencies for categorical variables. The data on pain
symptoms were classified into 3 pain level groups through
analyses of variance. Cutoff point with the largest F ratio
between mild and moderate and severe pain was found at 35
in the NRS (0-100). Thus, for each type of pain variable, the
patients were grouped into 3 categories according to their
symptoms: One group with no pain (NRS = 0), one group
with mild pain (NRS <35), and one group with moderate
and severe pain (NRS >35). Kruskal-Wallis statistics were
used to explore the group differences between pain distri-
bution and prepregnant and pregnant values.

Multivariate hierarchical binary logistic regression
analysis was used to assess whether the prepregnancy and
pregnancy variables could predict moderate to severe PP as
contrasted with no pain. Mild pain was omitted from the
analysis. In the first block of the analysis, age, education
level, and number of previous births were entered, followed
by a block including average level of LBP throughout the
pregnancy, and finally, the last block used backward step-
wise regression using the likelihood ratio removal criterion,
with the variables workload, BMI before the pregnancy,
BMI at birth, feelings of dep during pregnancy,

not return a questionnaire, and 89 did not complete a
received questionnaire. The final study population thus
consisted of 569 women, which was 58% of the total
possible sample.

To examine if the study population was representative,
we compared age and parity variables from the study
population with that of all women who gave birth during
the study period and found a near complete match (results
not shown).

Tables 1 and 2 show demographic and clinical data for
the women included in the study. The mean age of the
population was 30 years, mean years of education was
14.7 years, and slightly more than one-third of the women
were giving birth for the first time. The mean BMI was
23.8 kg/m?, and close to half of the women exercised 2 to
3 times per week before pregnancy. The mean amount of
sick leave during the pregnancy was 9.6 weeks.

Frequency of Moderate and Severe Pain in Lumbar and Pelvic Area
During Pregnancy

Approximately a quarter of the women did not report
any LBPP during the pregnancy. A further 13% had only
experienced mild pains. For moderate and severe pain

physical activity before, and physical activity during
pregnancy. Thus, the first 2 blocks served mainly as statis-
tical controls with forced entry of all variables, before
entering the variables to be explored in the final block. All
analyses were performed in SPSS 16 (IBM, New York,
NY), and results were considered significant at P < .05.

ResuLTs
Study Population

Women who gave birth at Stavanger University Hospital
during the inclusion period (n = 1204) were invited to
participate in the study. After exclusions, there were 994
women eligible for the study. In addition, 336 women did

during pregnancy, the cumulative prevalence was 57.4%
(n = 327) (Table 3). Moderate and severe combined LBPP
was experienced by 21.6% (n = 123), and moderate and
severe PP was experienced by 26.0% (n = 148). Almost
10% of the women (n = 56) had moderate and severe pain
solely in the lumbar area. Twenty-three percent of all
women, that is 40 % of those who developed moderate and
severe pain, had such pain already after 5 months of preg-
nancy (Table 3).

Table 4 shows the distribution of pain in the pelvic area
for all women with PP, for women with moderate and
severe combined LBPP, and for those with moderate and
severe PP alone. Among all women with such pain, more
than half of them (55%) experienced pain at the symphysis.
Approximately 20% experienced pain only in this area.
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Table 2. Demographic and dinical fentres of the participating women according to perceived hpes of pain in the lumbopeivic area

during pregnancy
Mild pain Mad o Mo, ) Mad W Al
Demographic snd eliniesl varishles Mo pain all types severs LEP severe PP swvere LBFF  women
n (%" 158 (27.8) (118 56 (98) 148 (26.0) 125 (21.8) S64%
Age st delivery {¥), mean (SI3) 30.0 (4.5) 301 (4.8) 24 (6.2)* 30.5 (4.7 296(4.4) 300 §4.7)
BMI at delivery, mean (513 PR TR 932 M2 (a4) 206 (5.1) 303{48)" 288 (45)
Primiparous, n (%) 71(45) 36 (49.3) 25 (d44.6) 43 (20.0) 44(358) 219 (34.5)
Exereised st lesst 3-3 times & week during. 43(113) A (27.4) 9 (16.0) 38 {18.9) 12007y * 117 {2006)
pregnamey, o (Yol
Weeks of fulltime sick leave during 54882 6.5 (862 @1 (1013 107 (1226)  155(1525) 6 {12.20)
pregnancy, mean (SD)
Feceived restment for LEP andior PP, n (%) — 14 (19.3) 12 (2149 63 {42.6) 64(52) 156 {27.4)
Mean (131 score {n) A68%(35)  14001% (M) 2192 (52)  33.24% (M45)  3Te6%d118) 2757 (429)
* Monparameinc tesd showng significance in & fference be tween asymplomatic group and symplomstic groups st P < 05 level
* Eleven women did not fill in the seales for LBF and FP.
Table 3. Prevalmes of moderaw and severe pain ar different stages of pregnancy
Lamibar 459 1 45 C1 W Ol 45901 @ 1 45% C1
Prevalence pin lower upper PP lower upper LEFF lower upper
AL 5 mo pre gnamcy 18 {3.1%) 0567 14 T5{132%) Ligg 1375 39 (8% 052 0647
Al 9mo pregancy 36 (63%) 1189 1632 107 {155%) 1459 1690 45 (167%) 0839 0949
Cumnulstive 56 (9.8%) LR 015 148 (26.04%) LioE 1375 123 (21.6%) 0182 0250

Approximately $0% had pain at all 3 pelvic joints, and 209
had pain at | sacroiliac joint alone. For those with LBP in
addition to PP, a pain distribution to all 3 pelvic joints was
TTHITE COMITON.

Table 2 also shows that women with moderate and
severe LBPP have an avemge sick-leave period of 15.5
weeks, moderate to severe PP 10.7 weeks, and women with
maoderate to severe LBP 9.1 weeks. Women with mild pain
revealed a mean sick-leave period of 6.5 weeks, indicating
that moderate to severe pain was clinically different fom
those with less pamn. The same pattern was also found for
disability as measured with the ODI. For seeking treatment
for LBP and PP during the pregnancy, PP was a stronger
driver for this than lumbar pain, and again, moderate o

severe pain needed more treatment than mild pain (Table 2).

Potential Risk Factors for Lumbar and PP During Pregnancy
MNonparametnc test for exploning group differences
between demographic and clinical features, before and
during pregnancy for the participating women, are shown
acconling to pain categories in Tables | and 2. In the
multivariate analysis, we examined the impact of different
clinical and demographic variables on all women with
munderate and severe PP vs those without any pain. The first
block of the binary logistic regression analyses was not
statistically significant (P = 379), indicating that age,
education, and number of previous births did not contri-
bute to the prediction of moderate to severe PP Block 2,

however, was highly significant (P < .001), as a high level
of LBP reduced the risk of PP (P < .001; odds ratio, 0.845;
95% confidence interval [CT], 0.798-0.894). The final step
of the final block comsisted of the previously entered
variables and the variables remaining (BMI before
pregnancy and physical activity before the pregnancy)
after the backwand stepwise procedure and was also highly
significant (P = 0001). The resulting ommibus logistic
regression model was significant (P < 001, Nagelkerke
R* = 319). Average LEP (P < 001; odds ratio, .837;95%
CI, 0.79040.887), BMI before pregnancy (P = 011; odds
ratio, 1.074; 95% CI, LOI6-1.134), and physical activity
before pregrancy (P = 015; odds ratio, 1.826; 95% CI,
1.126-2.960) were significant predictor variables in the full
multivariate model. Thus, both higher EMI before preg-
nangy and more physical activity before pregnancy were
independent potential risk factors for PP afler controlling
for age, education, number of previous pregnancies, and
LBP. Low back pain reduced the risk of moderate to
severe PP.

Dscusion

This study shows that nearly 50% of Norwegian women
experience moderate and severe PP durng pregnancy.
Approximately half of them had only PP syndrome,
whereas the other half experienced PP combined with
LEP. In addition, 10% of the women experienced moderate
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Table 4. Prevalence of moderate and severe pain distribution according to pain drawings
Pain All women 95% CI  95% CI  Moderate and 95% CI  95% CI  Moderate and 95% CI  95% CI
prevalence with PP (348) lower  upper  severe PP (148) lower  lower  severe LBPP (123) lower  upper
Atall pelvic joints 113 (32.5%) 0.804 0931 40 (27.0%) 0264 044 58 (47.2%) 0420 0.607
At symphysis 67 (19.3%) 0.656  0.866 33 (22.3%) 0.370  0.615 18 (14.6%) 0.160 0378
At 1 ST joint 83 (23.9%) 0.651  0.842 38 (25.7%) 0.348  0.567 24 (19.5%) 0.190  0.389
At both SI joints 60 (17.2%) 0.599 0834 27 (16.2%) 0.320 0580 16 (13.0%) 0151 0.382
Other arcas 7(2.0%) -0.066 0923 1(0.7%) -0.207 0492 2(1.6%) —0.166  0.737
Missing data 18 (5.2%) 0.734  0.824 9 (6.1%) 0.368 0475 5(4.1%) 0306 0410

81, sacroiliac.

and severe LBP alone. These pain syndromes increased the
number of weeks of sick leave and impaired the general
level of function during pregnancy. Approximately 50% of
women with PP had pain in the area of the symphysis.
Analysis of risk factors did not present a unidirectional and
clear picture. The features that showed a significant asso-
ciation with moderate and severe PP had rather low odds
ratios , but the observed influence of a higher BMI before

cannot be ruled out completely, we found that the age and
parity of the studied population were identical to the general
population of women who give birth at the hospital. We
therefore believe the results from this study to be repre-
sentative for pregnant women in the study area and most
probably also in Norway.

In this study, we examined the cumulative prevalence of
moderate to severe pain in the lumbopelvic area during

preg y may have impli for p
for this imp I of preg y.

Several methodological issues must be considered when
measuring the frequency of a disease or complaint in a
population. A high diagnostic accuracy of the studied
disorder is needed, and the result also depends on the use of
an 1 patient pop Unft ly, in both this
and in previous studies,”®!” pregnancy-related LBP and
PP have not been i using dardized
ments that have received an international acceptance. This
is partly because of the self-perceived nature of the
complaints themselves and, as in this study, the use of
retrospectively collected data on pain during pregnancy. In
addition, the European guidelines for pelvic girdle pain
require clinical examinations.'’ To perform examinations
several times throughout pregnancy could have improved
the diagnostic accuracy but was not part of the study design

e

preg! y. A very high proportion (57%) of pregnant
women had such pain. In a Swedish study, 72% of pregnant
women had LBP or PP during pregnancy.” In our study,
71% had experienced any pain. The identical results from 2
different Scandinavian countries lend strength to the
validity of our findings. Furthermore, these complaints
did have consequences for both sick leave and daily
functioning. Those with moderate and severe pain had 2 to
3 times more sick leave days than women without or with
only mild pain. In addition, the ODI showed that these
complaints have a major impact on the functioning of
pregnant women. These findings underline the importance
of PP in pregnancy for women and society.

Although the retrospective data in this study is
d by some uncertainty, it revealed that most

and would have been a major king. Nonetheless, we
believe that our approach by using moderate and severe
pain as criteria for the diagnosis of PP and LBPP is an
improvement in study design as compared with previous
works.”**%!7 This strategy will reduce the methodological
problems related to recall bias and the impact by minor
pains experienced only for shorter periods.™"**

Our aim was to enroll all women who fulfilled the
inclusion criteria during a given period. Unfortunately, our
response rate was rather low, probably reflecting other
priorities of the women in the stressful situation shortly after
delivery. We did, however, introduce several measures to
obtain a high awareness of the importance of the study both

women who developed moderate and severe PP also had
this at the termination of pregnancy and that already 40%
had such pain after 5 months of pregnancy. This shows
that these pains develop rather early and persist through-
out pregnancy.

In this study, we used pain drawings to reveal the pain
distribution. The lack of clinical examinations limits the
value of these observations, but interestingly, more than
50% experienced pain at the symphysis and nearly 25% had
predominating unilateral pain at | sacroiliac joint.

The observed associations between possible causative
factors and moderate and severe PP did not provide clear

among the women and midwives. The rather low resp

rate could be caused by a selective lower interest in the
study by women who did not have any pain during
pregnancy and therefore introducing a bias toward over-
estimating the frequency of moderate to severe pelvic and
lumbar pain in this Norwegian population. Although this

. The d graphic and clinical features from before
and during pregnancy that were evaluated in this study
could only account for a minor influence. This indicates that
preg y-related meck not examined in this study
may have an important impact on the development of PP.
Nevertheless, our observations together with results from
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other studies may bring some valuable insights into the
multifactorial infl on PP inp y.

CoNCLUSION

Our study has shown that PP is a major health care
hall in pregi women with i ions for society.
Our results may provide important background information
on potential risk factors for PP, which in future studies
should be investigated in a prospective study, controlling
for confounders, and include clinical examinations of sub-
groups of pregnant women who are offered therapeutic
interventions in a blinded design.

Practical Applications

@ Nearly 50% of the women in this study experi-
enced moderate and severe PP during pregnancy.

® Pelvic pain and LBPP increased the number of
weeks of sick leave and impaired the general level
of function during pregnancy.

® Analysis of risk factors did not present a
unidirectional and clear picture.
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Abstract

Background: The incidence of pelvic girdle pain (PGP) in pregnancy is wide ranged depending on definition, the
utilised diagnostic means, and the design of the studies. PGP during pregnancy has negative effects on activities of
daily living and causes long sick leave, which makes it a major public health issue. Our objectives were to explore
the frequency of sick leave in pregnancy due to PGP, assess the relationship between different types of pain-related
activities of daily living, examine physical workload, type of work in relation to sick leave, and to explore factors that
make women less likely to take sick leave for PGP.

Methods: All women giving birth at the maternity ward of Stavanger University Hospital, Norway, were asked to
participate and complete a questionnaire on demographic features, PGP, pain-related activities of daily living, sick
leave in general and for PGP, frequency of exercising before and during pregnancy. Drawings of pelvic girdle and
low back area were used for the localization of pain. PGP intensity was then rated retrospectively on a numerical
rating scale. Non-parametric tests, multinomial logistic regression and sequential linear regression analysis were
used in the statistical analysis.

Results: PGP is a frequent and major cause of sick leave during pregnancy among Norwegian women, which is
also reflected in activities of daily living as measured with scores on all Oswestry disability index items, In the
multivariate analysis of factors related to sick leave and PGP we found that work satisfaction, problems with lifting
and sleeping, and pain intensity were risk factors for sick leave. In addition, women with longer education, higher
work satisfaction and fewer problems with sitting, walking and standing, were less likely to take sick leave in
pregnancy, despite the same pain intensity as women being on sick leave.

Condusions: A coping factor in pregnant women with PGP was discovered, most likely dependant on education,
associated with work situation and/or work posture, which decreases sick leave, We recommend these issues to be
further examined in a prospective longitudinal study since it may have important implications for sick leave
frequency during pregnancy.
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Background

Pelvic girdle pain (PGP) in pregnancy is an unclear and
poorly understood condition. There is no official ac-
knowledged nomenclature, hence an abundance of
different terminologies have been used in studies to
describe it [1, 2]. The European guidelines for the diag-
nosis and treatment of PGP describe the localization of
pain as“... experienced between the posterior iliac crest
and the gluteal fold, particularly in the vicinity of the
sacroiliac joints (SIJ). The pain may radiate in the pos-
terior thigh and can also occur in conjunction with/or
separately in the symphysis” [3].

The incidence of pain in the pelvic girdle region in
pregnancy ranges from 4 to 76 % depending on the def-
inition, the utilised diagnostic means, and the design of
the studies [4]. One review study concludes that ap-
proximately 45 % of all pregnant women suffer from
lumbopelvic pain in pregnancy, and approximately 20 %
of these have isolated PGP [1].

PGP accounts for 37-72 % of sick-leave in pregnancy
and length of the sick leave had been found to be 12-15
weeks on average [4-8]. Other pregnancy complications
may also occur in women with PGP, leading to sick leave
[7]. However, women with a high degree of self-reported
PGP have longer sick-leave duration than others, and
these pain symptoms were in one study reported to
bring about 80 % of sick leaves during pregnancy. The
authors argued that this makes PGP during pregnancy a
major public health issue [7].

Several risk factors for developing PGP during preg-
nancy have been identified, such as work load, previous
PGP, and previous trauma to the pelvis [1, 3, 7-10]. PGP
during pregnancy also has negative effects on activities
of daily living (ADL) [7-11]. On average, these women
do not experience continuous PGP, but activities of daily
living such as walking, standing, sitting, lying down, or
changing positions may become painful after some time.
There is commonly a difficulty in walking fast or over
long distances [1]. Disabling problems among women
with lumbopelvic pain during pregnancy range from 21
to 81 % (median 28 %) [1]. A moderate to high Oswestry
Disability Index (ODI) in women with pelvic pain during
pregnancy has been identified as a risk factor for persist-
ent PGP 3-6 months after birth [12].

The objectives of this study were to explore the fre-
quency of sick leave in pregnancy due to PGP and to as-
sess the relationship of different types of pain-related
ADLs, physical workload, and type of work with sick
leave due to PGP. Further, we wanted to explore factors
that induce less sick leave due to PGP, by contrasting
women who were matched for PGP, but differed by hav-
ing been versus not having been on sick leave for PGP.
The final objective was to explore the relative contribu-
tion of PGP to total amount of sick leave in pregnancy.
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Methods

The data used in this study were collected in the period
March — June 2009 at the maternity ward of Stavanger
University Hospital, Norway [13]. All women giving
birth at the hospital during this period were asked to
participate and to fill in a study questionnaire. Inclusion
criteria were a term singleton pregnancy of at least
36 weeks and good competence in the Norwegian lan-
guage. The hospital has the only birth department in the
southern part of the county of Rogaland, with a popula-
tion of about 330,000 inhabitants.

Within 24 h after the delivery, the women received
both oral and written information about the study from
a midwife. To obtain inclusion of an unselected sample,
all women were encouraged to give their informed con-
sent to participate. The study was carried out in accord-
ance with the Helsinki Declaration Il and was approved
by the Regional Ethics Committee of Western Norway.

To assess if the study population was a representative
sample of the delivering women, we compared demo-
graphic and clinical characteristics of the study popula-
tion with that of the general delivery database at the
hospital and found a nearly complete match [13],

The women completed a questionnaire on demo-
graphic features, pain in pelvic girdle area, pain-related
ADL, sick leave in general and due to PGP, and fre-
quency of exercising before and during pregnancy. The
questionnaire was produced and specially designed by
the research group, based on previous studies and the
experience of the team [13].

The women marked location of pain on drawings of
the pelvic girdle and low back included in the question-
naire package. The pelvic girdle and the low back were
labelled, and separated according to boundaries de-
scribed in the European guidelines for the diagnosis and
treatment of PGP (3]. Pain intensity for PGP was then
rated retrospectively on a numerical rating scale (NRS)
from 0 to 100, for each month of the pregnancy, in order
to collect information on appearance of symptoms and
peak intensity pain during pregnancy. In this study the
score 0 meant “No pain” and 100 “Unbearable pain”,
and average pain intensity for PGP was calculated from
the values reported in all months.

Information on pain-related ADL was collected through
the Oswestry Disability Index (ODI), which is one of the
principal condition-specific outcome measures for defin-
ing disabling effects from spinal disorders and pelvic girdle
pain [3, 14, 15].

The questionnaires also provided information on num-
ber of years of education, level of physical work load (a
five level scale running from very light to very heavy), type
of work (in free text but coded into mainly seated, mainly
standing, mainly mobile), work satisfaction (a five level
scale running from very bad to very good), and height and
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weight before pregnancy and weight at delivery. Further
variables included number of previous births, exercising
habits before pregnancy, defined as regular exercise at
least twice weekly (yes or no). Body mass index (BMI) was
calculated as weight/length®.

In Norway the employer is obliged to pay sick pay for
the first 16 calendar days (employer's period) [16]. After
that, the Norwegian Labour and Welfare Service (NAV)
will take over the responsibility. The employee is re-
quired to notify the employer as soon as possible of any
absence due to illness. The duty to report includes only
information regarding the absence. The obligation to
pay sick pay commences from the day the employer is
notified about the absence, unless the employee has been
prevented from notifying the employer immediately.

In the present study sick leave was assessed in two dif-
ferent ways. First, the women were asked about the total
number of weeks of full-time sick leave in the preg-
nancy, as well as the total number of weeks with part-
time sick leave and sick leave percentage. Weeks of sick
leave in total were calculated by adding the full-time sick
leave weeks to the part time weeks adjusted for sick
leave percentage. After reporting the total amount of
sick leave, the women were asked to indicate a primary
cause of their sick leave. Second, in association with the
section of the questionnaire concerning NRS of pain
during the pregnancy, the women were also asked
whether they had been on sick leave due to PGP in any
month of the pregnancy and to indicate when. It was
not possible to determine the number of consecutive
weeks of 100 % sick leave due to any specific cause from
the available information. For instance, several women
only reported “pain” without any specific details as the
main cause of sick-leave in pregnancy. To determine
whether the women had sick leave due to PGP, we com-
bined the available information. If the women reported
any sick leave due to PGP in any month of the preg-
nancy, they were classified as having sick leave due to
PGP. Women, who explicitly stated that PGP was the
primary cause of their sick leave, but who did not indi-
cate sick leave due to PGP in any specific month of
pregnancy in the NRS-section of the questionnaire, were
also classified as having sick leave due to PGP. This pro-
cedure resulted in three groups: women with no re-
ported sick leave, women with sick leave but without
any indication of PGP being the cause, and finally,
women who had sick leave and reported PGP as the
cause of, at least, parts of their sick leave.

Descriptive data are presented as mean values and stand-
ard deviations for continuous variables and as frequencies
for categorical variables. For comparisons between groups
the non-parametric Kruskal-Wallis statistics were used,
applying Bonferroni correction. Pairwise follow-ups were
performed with the group who had sick leave due to PGP
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as reference, whenever significant omnibus group differ-
ences were found. For categorical data, chi-square statistics
were computed, and 2 x 2 table follow-ups were used for
pairwise comparisons between the group with sick-leave
due to PGP vs the other groups.

Multinomial logistic regression analysis was used to
investigate the independent contribution of variables hy-
pothesized to affect whether the women had been on
sick leave due to PGP. Forced entry was used with age,
education, parity, and average PGP in order to adjust for
these variables in the final model. As an exploratory ap-
proach, single items from ODI (except sex and pain in-
tensity) were entered in a stepwise procedure together
with workload, work satisfaction and seated work, using
a likelihood ratio based criterion with p <.05 for entry
and p <.10 for removal.

In order to explore factors associated with the total
amount of sick leave in pregnancy, a sequential linear
regression analysis was conducted, using total number
of calculated weeks of sick leave (weeks of 100 % sick-
leave + weeks of part-time sick leave multiplied by sick
leave percentage) for any reason as dependent variable.
In the first block, the grand average of monthly re-
ported PGP was entered, in order to analyse the un-
adjusted effect of PGP on weeks of sick leave. In block
2, all relevant ODI items were entered using a stepwise
procedure (p<.05 to enter, p<.01 to exclude a vari-
able). In block 3, years of education, pre-pregnant BMI,
workload, age, standing work and mobile work were
entered, using the same type of stepwise procedure as
in block 2. Finally, in block 4, work satisfaction and de-
pression in pregnancy were entered, also with a step-
wise procedure. Thus, only block 1 included a forced
entry variable, average PGP, as we wanted to explore
unadjusted and adjusted effects of PGP on weeks of
sick leave.

In order to investigate factors that may decrease the
effect of PGP on sick leave, we identified all women with
PGP who did not have any sick leave in pregnancy. A
macro written in Microsoft Excel (Visual Basic) then
chose a random woman having been on sick leave, and
who matched the average PGP score of a woman with-
out sick leave. If a perfect match was not found, a differ-
ence of +/-1 point on the PGP score was accepted. If
still no match was found, the subject was discarded.
Hence, this p e chose two equi groups with
regard to average PGP, but with and without sick leave.
We then compared these groups on the same variables
as for the sick leave due to PGP, vs no sick leave, vs sick
leave due to other reasons groups.

Effect sizes were reported as standardized mean differ-
ences (Cohen’s D), using Bonferroni correction, which can
be interpreted as small (around 0.3) medium (around 0.5)
and large (0.8 to infinity) [17].
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All analyses were performed using SPSS 21 (IBM,
New York, NY), and results were considered significant
at p <.05.

Results

Study population

In all, 1204 women who gave birth at Stavanger Univer-
sity Hospital during the inclusion period were invited to
participate in the study. After exclusions, there were 994
women eligible for the study. In addition, 336 women
did not return a questionnaire and 89 did not complete
a received questionnaire. One woman did not report
having a job or profession, nor any workload, and was
excluded from the analyses. The final study population
thus consisted of 568 women. Of these, 165 (29 %) re-
ported that they had experienced isolated PGP during
the pregnancy.

The sample’s demographic data and descriptive statis-
tics for the variables used in the multivariate analyses
are shown in Table 1. Several significant differences are
shown between subjects who reported sick leave due to
PGP vs. those who did not [Table 1]. In Table 2 we com-
pare the group with sick leave due to PGP with the no
sick leave group and the group with sick leave due to
other causes on single items from the ODI. We report
effect sizes to enable a direct comparison using a stan-
dardized scale [Table 2].

All ODI-items were significantly higher in the group
who had been on sick leave for PGP than in both the
other groups. The effect sizes were all moderate to large
(Cohen’s d > 0.6).

Table 1 Descriptive statistics
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Factors associated with sick leave due to PGP

Individual risk factors with odds-ratios and confidence
limits resulting from the multinomial regression analysis
are shown in Table 3.

All results in Table 3 refer to the group with sick leave
due to PGP as reference category. The estimated pseudo
R? was quite high (Nagelkerke R”=.40) and the total
correct classification percentage was 62 %. We see that
work satisfaction, as well as lower scores for ODI-lifting,
sleep and average pain intensity, significantly predicted
affiliation to the no sick leave group. The group with
sick leave due to other reasons had lower score on aver-
age pain intensity and ODI-lifting [Table 3.

Coping with the effects of pelvic girdle pain

The matching procedure resulted in two groups with 50
subjects in each group. The group with sick leave due to
PGP and the group with no sick leave (coping group)
had similar PGP intensities of approximately 18. Univar-
iate Mann-Whitney U test revealed that the coping
group on average had longer education (158 vs
14.8 years), p=.022 and higher work-satisfaction (4.66
vs 4.32), p=.014. Finally, the scores on several ODI-
items were lower in the coping group [Table 4].

These results differ from the ODI-results in Table 2, as
the effect sizes between the groups are very different for
the different items. If a strict Bonferroni-correction is
applied, only the ODI score for sitting is higher in the
group with sick leave due to PGP (p <.003). However,
also walking and standing differ if uncorrected p-values
are applied.

Sick leave for PGP No sick leave Sick leave for other reason 7 s Tortal
N (%) 193 (34 %) 139 (24 %) 236 (42 %) 568 (100 %)
Age 29.7 43) 305 48) 298 (50) =254 300 47)
Education 145 24) 157 (24)* 154 (26)* <001 151 (26)
BMI before pregnancy 248 (46) 231 361 234 (42 <001 238 43)
Total sick leave weeks 108 (94) 00 (00* 84 (89" <001 72(9.0)
Workload 30(11) 24 (1) 26 (1.2 <001 26(11)
Work satisfaction 44 (08) 46 (07 43(09) <001 44(08)
Average PGP 268(15.1) 67 (104)* 6.1 (100" <001 133 (155)
Average LBP 132 (169) 47 @1y 66 (114)* <001 84134
Pain-related ADL (ODI) 19(08) 09 (09" 10 (08 <001 14(09)
Depressed 14(05) 13 (05) 14 (06) =055 14 (05)
Mean no. of previous births 1.00 (0.06) 094 (009) 079 (0.05)*** <05 090 (1.00)
Reqular exercise before pregnancy 63 (33 %) 67 (49 %)** 94 (40 %) =013 224 (39 %)
Seated work 51(27 %) 68 (49 %)* 81 (34 %) <001 200 (35 %)

PGP Pelvic girdle pain, LBP Low back pain. Pairwise comparison with sick-leave for PGP: *p <.001, **p <.01, ***p < 05

-Wallis omnibus test. Bonfi ed alpha = 00038
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Table 2 Oswestry disability index items

Sick leave for PGP No sick leave Sick leave for other reason Total

N=190 N=96 N=154 N=440
ODI item Mean (SD) Mean (5D) Esh Mean (SD) ESY Mean (SD}
Pain intensity 2.76 (086) 167 (113) 1142 1.81 (0.99) 1024 219 (109
Personal care 123 (140 059 (097) 0591 053 {0.98) 0655 085 (1.10)
Lifting 218(1.19) 095 (1.12) 1056 1.30 (1.16) 0751 160 (127)
Walking 163 (0.99) 065 (094} 1007 085 (1.05) 0762 115 (109
Sitting 1,68 (0.96) 080 (0.98) 0905 107 (1.11) 0589 1.28 (1.08)
Standing 244 (1.24) 117 (128} 1018 148 (1.27) 0769 183(137)
Sleeping 167 (1.02) 082 (088) 0872 1.04 (0.88) 0657 126 (1.01)
Sex 1.75 (1.50) 076 (119} 0707 0.76 (1.30) 0.701 1.18 (1.45)
Social function 1.89 (1.26) 083 (1.17) 0862 0.79 (1.14) 0911 127 (131)
Travelling 163 (1.26) 0561 (1.00) 0860 082 (1.11) 0680 112 (1.24)

ES.: Effect size (Cohen’s d. >0.8 is considered large)

“All differences of means statisticaly significant assuming a Bonferroni corrected alpha of p <.005

Discussion

This study shows that PGP is frequent and a major
cause of sick leave during pregnancy among Norwegian
women, which is also reflected in problems with ADL as
measured with scores on all ODI items. In the multivari-
ate analysis of factors related to sick leave and PGP we
found that work satisfaction, problems with lifting and
leeping, and pain i predicted sick leave. In
addition, we found that women with longer education,

Table 3 Multinomial regression with sick leave due to PGP as
reference category

[k Odds ratio Cl.Low  CL. High
No sick-leave
Age 157 1056 979 1138
Education 074 3 990 1.252
Pelvic pain 001 955 930 981
No. of previous births 667 915 612 1.369
QD Lifting on 622 A32 895
QDI Sleep 008 521 321 846
ODI: Social life 294 1206 850 1713
Work Satisfaction 049 1607 1001 2580
Sick-leave due to other reason
Age 129 1051 985 1122
Education 262 1054 961 1157
Pelvic pain 000 951 932 971
No. of previous births 128 760 533 1083
QDt: Lifting 020 708 530 946
ODI: Sleep 622 916 646 129
QOD: Social life 105 785 586 1052
Work Satisfaction 814 960 681 1352

higher work satisfaction and less problems with sitting,
walking and standing, were less likely to take sick leave
during pregnancy, despite having the same pain intensity
as women being on sick leave. These findings may have
implications for planning of measures that could reduce
sick leave among pregnant women.

Most studies describe percentages of pregnant popula-
tions on sick leave, and mainly use lumbopelvic pain as
a general term, describing the location of pain. Few spe-
cify length of sick leave or differentiate PGP from low
back pain for a more specific location of pain. Also, the
majority of studies are prospective or cross-sectional.
Our study was retrospective and shows a sick leave per-
centage and span similar to other studies with the same
methodology. In our study, 34 % of the women had been
on a median of eleven weeks sick leave for PGP during
the pregnancy. In a Swedish retrospective study, sick

Table 4 ODI in women who had PGP, with and without sick
leave for PGP

ODI item No sick-leave for PGP Sick-leave for PGP ES.  p

Pain intensity  2.30 (0.84) 233(088) 0039 =954
Personal care  0.90 (1.11) 094 (1.14) 0033 =889
Lifting 140 (1.21) 1.90 (129) 0395 =

Walking 096 (1.01) 144 (097) 0483 =01
Sitting 096 (1.00) 146 (087) 0528 =003
Standing 150 (1.33) 200 (1.22) 0392 =031
Sleeping 112 (085) 148 (1.03) 0379 =113
Sex 118 (141) 123 (149) 0037 =969
Social function 126 (1.27) 133 (131) 0056 =677
Travelling 092 (1.12) 125(123) 0280 =180

C.L: 95 % confidence limits

ES Effect size (Cohen’s d); Bonferroni-corrected alpha = 0.005
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leave for pain in the pelvic girdle area was reported
among 48 % of the pregnant women, with a mean span
of sick leave of 12 weeks [11]. In another retrospective
study, 41 % had been on sick leave for PGP, but duration
was not described [18]. Taken together, our and previous
studies underline the importance of PGP as a major
cause of sick leave during pregnancy.

A previous Norwegian study showed that sick leave in-
creases for each trimester in pregnancy. It revealed that
fatigue and sleep problems seem to be the main risk fac-
tor for sick leave, followed by nausea, vomiting, exercis-
ing less than weekly, chronic PGP before or during
pregnancy, conflicts in the workplace, and lower educa-
tion [18]. In contrast, Mogren in a retrospective study
found lumbopelvic pain to be the main cause of sick
leave during pregnancy [11]. This finding is supported
by our study, and Robinson and co-workers who showed
that almost a third of all delivering women were sick
listed due to PGP during pregnancy [18]. A result con-
firming that PGP accounts for a great part of sick leave
during pregnancy.

Our study shows that ADL were significantly more dif-
ficult to carry out for pregnant women on sick leave for
PGP than for women on sick leave for other causes. We
found independent significant risk factors to be lower
education, heavy workload and low work satisfaction.
This association has previously been shown in three
other studies in which pregnant women with demanding
working conditions presented increased incidence of
PGP in pregnancy, while those with opportunity to ad-
just their work pace reported a better health status
than women without this possibility [19-21]. Risk in-
dicators for long-term sick leave during pregnancy
have been shown to be less qualified work and heavy
work load [22]. Lower education level has also been
found to associate with higher pain intensity during
pregnancy [23].

The ODI score on sitting scored the highest significant
effect size in the group with sick-leave due to PGP (p
<.003). 1t is known that prolonged sitting may alter the
passive stiffness of the lumbar spine. Erector spinae
muscles fatigue induces a shift in load-sharing towards
passive stabilizing structures. Loss of muscle contribu-
tion together with or without laxity in the viscoelastic
tissues may have a substantial impact on post fatigue
stability [24].

In our study, a matching procedure revealed that the
group with sick leave due to PGP had a lower PGP in-
tensity score than the group with no sick leave. The
reason for this unexpected find may be that pain is a
complex construct that contributes to profound phys-
ical and psychological dysfunction, and the experience
of it is modulated by physical and psychological factors
[25]. Following the bio-psychosocial model, emotional
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distress may predispose people to experience pain or
may be a moderator that amplifies or inhibits the sever-
ity of pain [26]. Traumatic experiences related to preg-
nancy seem to be associated with lumbopelvic pain and
physical ability up to 6 months after delivery [27].

Certain individuals can stand the pain, have less cata-
strophizing tendencies, show more positive social re-
sponses to pain, and more organized health care and
medication patterns. These coping skills are displayed as
effective functioning despite exposure to stressful circum-
stances and/or internal distress [28]. Most important psy-
chological contributors to individual well-being and coping
stress responses are positive emotions, which appear to
buffer individual reactivity to pain [25].

In a retrospective study, with a similar design to ours,
the authors found that pregnancy seems to be a period
during which a sick-listed is prone to be influenced by
attitudes and coping strategies in order to achieve
needed rest prior to delivery [29]. They concluded that
certain social conditions and attitudes are likely to ex-
plain why pregnant women are on sick leave [29]. Chang
and co-workers suggest that education and interventions
targeting passive coping and stimulating resilience may
be useful to prevent PGP during pregnancy turning
chronic [23]. In Korea, a back-pain-reducing program
was effective in reducing the intensity of back pain expe-
rienced by pregnant women [30].

Our findings show that women may benefit from a
pre-pregnancy and pregnancy strategy program decreas-
ing the risk for pregnant women to end up on sick leave
for PGP. According to our results the strategy should
contain information about the value of pre-pregnancy
regular physical exercise in order to withstand physical
workload during pregnancy. In order to boost coping to-
wards PGP and sick leave, information about physical,
physiological and psychological changes and challeng
in pregnancy, should be included. Employers should
through an incentive be encouraged to ergonomically
adapt the pregnant employees’ workplace in order to de-
crease work load and thus maintain, or even improve,
work satisfaction.

There are limitations in the present study. We intro-
duced several tactics to obtain a high awareness of the
importance of the study, both among the women and
assisting midwives, with the objective to enrol all women
who fulfilled the inclusion criteria during a given time
period. Nevertheless, our response rate was rather low,
in spite of aforementioned initiatives, but we did find
that age and parity of the studied population was identi-
cal to the general population of women that gives birth
at the hospital. We therefore believe the results from
this study to be representative for pregnant women in
the study area, and most probably also in the rest of
Norway.
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Ideally, to use the term PGP a physical examination

is

required, but it could not be done in this study. Another

limitation is that all our data are based on questi i
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Conclusions

PGP is a frequent and major cause of sick leave in preg- &
nancy. We have retrospectively identified how it affects
pregnant women’s ADL, and found unexpected differ- ¢
ences in pain appreciation between women on sick leave

and not on sick leave during pregnancy. A coping factor
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Can a bothersome course of pelvic pain
from mid-pregnancy to birth be
predicted? A Norwegian prospective
longitudinal SMS-Track study
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pregnancy.
Design A prospective longitudinal cohort study.
Participants Pregnant women with pelvic and
lumbopelvic pain due for their second-trimester routine
ultrasound examination.

Setting Obstetric clinic at y

Hospital, Norway.

Methods Women repomng pelvic and lumbopelvic pain
a on ic and clinical

features. They were clinically examined following a test
procedure recommended in the European guidelines for
the diagnosis and treatment of PGP. Women without pain

a on
data. All women were followed weekly through an SMS-
Track survey until delivery.
Primary and secondary outcome measures The
outcome measures were the results from clinical
diagnostic tests for PGP and the number of days per week
with bothersome pelvic pain.
Results 503 women participated. 42% (212/503) reported
pain in the lumbopelvic region and 39% (196/503) fulfilled
the criteria for a probable PGP diagnosis. 27% (137/503)
reported both the posterior pelvic pain provocation (P4)
and the active straight leg raise (ASLR) tests positive at
baseline in week 18, revealing 7.55 (95% Cl 5.54 to 10.29)
times higher mean number of days with bothersome pelvic
pain with women with both tests negative. They

M) Check for updates

© Author(s) (or their
employer(s)) 2018. Re-use
permitted under CC BY-NC. No

presented the highest scores for workload, depressed
mood, pain level, body mass index, Oswestry Disability
Index and the number of previous pregnancies. Exercising
regularly before and during pregnancy was more common

commercial re-use. See rights in women with negative tests.

and permissions. Published by If both P4 and ASLR tests were positive

BMJ. id pelvic pain of

For numbered affiliations see more than Sdays per week throughout the remainder of
end of article. could be predi ividual control
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over work situation and an active lifestyle, including

Strengths and limitations of this study

> We used a prospective design with SMS-Track sys-

mnmmwmmmm
pregnancy may produce bias.

INTRODUCTION

Pelvic girdle pain (PGP) during pregnancy
affects approximately half of all pregnant
women, and  for 2’)%—’%0% the  condi-
tion becomes severe.' * The actiology of
PGP is still unknown, and the underlying
mechanisms have not been fully investi-
gated.! * Rescarchers have explored  the
physical, psychological and socioeconomic
implications of PGP during pregnancy.’
Pain-related restrictions on physical activity
have been described, both during pregnancy
and after childbirth, and the psychological
impact on perceived health, sexual life and
quality of life has been explored, as well as the
prevalence of sick leave due to PGP>*

PGP is classified into specific (caused by
trauma) or non-specific (multifactorial).®
Several clinical tests are needed to diagnose
the latter, including pain provocation and
functional ability tests. However, there is still

Stefan Malmavist; ;esg: ?;:X;r:iey;z:?;e el Quihg pregnancy), ey, s60ve no ‘gold standard’ for diagnosing PGP. The
stefan. se P i European guidelines present evidence-based
BMJ Malmavist S, et al. BMJ Open 1378. doi:10.11 2017-021378 1
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recommendations for the diagnosis and treatment of
PGP, but inconsistencies on the definition as well as treat-
ment still prevail.””

Classification of PGP can, according to guidelines,
only be reached after lumbar causes have been excluded
through a clinical examination.” All tests recommended
in the European guidelines have a very high specificity, but
generally a low sensitivity. Hence, it is recommended to
perform all the tests, as one negative testis notsufficient to
rule out PGP The posterior pelvic pain provocation test
(P4), for diagnosing sacroiliac joint dysfunction, and the
active straight leg raise test (ASLR), for detecting failing
force closure, have shown high validity and reliability.*"
In a Swedish study, substantial agreement between exam-
iners using ASLR and P4 tests was found in discriminating
non-specific lumbopelvic pain into lumbar pain and PGP
in pregnant women."! Together with a description of pain
location, these tests are considered relevant when evalu-
ating affliction in pregnant women likely to have PGP."

So far, the longitudinal course of PGP in pregnancy
is incompletely examined. In prospective studies data
are usually collected at b
follow-ups. Measuring only at a few points in time may
indicate stability in the examined condition, and a fluc-
tuating course may be missed. A difference could reflect
only a temporary fluctuation in an otherwise stable
condition. Accordingly, a more frequent data collection
is warranted to accurately describe the clinical course.
Mobile phones and text messages have previously been
found feasible when collecting frequent longitudinal data
in clinical settings."*"” Phones are usually at hand in daily
life; hence, this method yields a high response rate for
weekly measures.

The objective of this study was to explore if preg-
nant women with probable PGP, subgrouped following
the results from two valid and reliable clinical tests recom-
mended in the European guidelines, differ in demo-
graphic and clinical characteristics at mid-pregnancy and
in weekly amount of days with bothersome symptoms
through the second half of pregnancy. The hypothesis
was that sacroiliac dysfunction and failing force closure
diagnosed at mid-pregnancy may predicta course of both-
ersome symptoms through the second half of pregnancy.

line and at one or a few

METHODS

This is a prospective longitudinal cohort study of preg-
nant women who had their second-trimester routine
ultrasound examination in pregnancy week 18 at an
obstetric outpatient clinic at  Stavanger University
Hospital, Norway, from mid-March to mid-June 2010.
At the hospital, all the women were asked by a midwife
about their experience of pain in the lumbopelvic region.
The inclusion criteria were current lumbopelvic pain or
isolated pelvic pain, singleton pregnancy and good profi-
ciency in the Norwegian language. Women who met the
criteria were informed about the study, handed a letter
of consent to fill in if they agreed to participate, and an

envelope with questionnaires on demographic and clin-
ical data to complete at home. An appointment with a
chiropractor for a physical examination was arranged,
and the women were asked to bring the completed ques-
tionnaires with them to the consultation. Women without
pain symptoms were informed about the study, handed
a letter of consent to [ill in if they agreed to participate,
and a questionnaire on demographic data to complete
and leave at the reception on departure. All consenting
women were followed from week 18 with weekly, auto-
mated text messages (SMS-Track).

Two chiropractors (SM and IK) performed a physical
examination of the pelvic region, including diagnostic
tests reccommended in the European guidelines for the
diagnosis and treatment of PGP, and a neurological exam-
ination of the lower extremities.”

Sequence of stability and pain provocation tests for PGP

Active straight leg raise

The test is performed with the patient in a supine posi-
tion with a straight leg and the feet 20 cm apart. The test
is performed after the instruction ‘try to raise your legs,
one after the other, above the couch for 20cm without
bending the knee’. The patient is asked to score impair-
ment on a 6-point scale: not difficult at all=0; minimally
difficult=1; somewhat difficult; difficult=2; fairly diffi-
cult=3; very difficult=4; unable to do=5. The scores on
both sides are added, so that the total score range from
01010

Gaenslen’s test

The patient, lying supine, flexes the knee and hip of the
same side, the thigh being crowded against the abdomen
with the aid of both the patient’s hands clasped about
the flexed knee. The patient is then brought well to the
side of the table, and the opposite thigh is slowly hyper-
extended by the examiner with gradually incre g force
by pressure of the examiner’s hand on top of the knee.
With the opposite hand, the examiner assists the patient
in fixing the lumbar spine and pelvis by applying pressure
over the patient’s clasped hands. The test is positive if the
patient experiences pain, cither local or referred on the
provoked side.'

Long dorsal sacroiliac ligament test

The subject lies on her side with slight flexion in both
the hip and knee joints. If the palpation causes pain that
persists more than 5s after removal of the examiner’s
hand, it is recorded as pain. If the pain disappears within
5s, it is recorded as tenderness.'”

Modified Trendelenburg’s test

The patient stands on one leg, and flexes the other at
90° in the hip and knce. IflEmin is experienced in the
symphysis, the test is positive."’

Patrick’s FABER test

The subject lies supine. One leg is flexed, abducted
and externally rotated (FABER, abbreviation of {lexion

2
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abduction and external rotation) so that the heel rests on
the opposite knee. If pain is felt in the sacroiliac joints or
in the symphysis, the test is considered posi[i\'e."

Posterior pelvic pain provocation test

The test is performed with the woman supine and the
hip flexed to an angle of 90° on the side to be exam-
ined: a light manual pressure is applied to the patient’s
flexed knee along the longitudinal axis of the femur
while the pelvis is stabilised by the examiner’s other hand
resting on the patient’s contralateral superior anterior
iliac spine. The test is positive when the patient feels a
familiar well-localised pain deep in the gluteal area on
the provoked side. A similar test is described as posterior

shear or ‘thigh trust’.'” '

Symphysis palpation test
The subject lies supine. The entire front side of the pubic
symphysis is palpated gently. If the palpation causes pain
ists more than 5s after removal of the examiner’s
recorded as pain. If the pain disappears within
5s, itis recorded as tenderness.'”
A demographic questionnaire used in an carlier study
on pelvic pain in pregnancy was filled in at baseline."
The women marked the pain location on drawings with
the pelvis and the low back demarcated. Pain intensity
was rated on a Numerical Rating Scale (NRS) from 0
to 100, where 0 meant ‘No pain’ and 100 ‘Unbearable
pain’. Information on pain-related activities of daily living
(ADL) was collected through the Oswestry Disability
Index (ODI), which at the time of the data collection
was one of the principal outcome measures for defining
disabling effects from spinal disorders and PG| hd (11
a patient-completed questionnaire which gives a subjec-
tive percentage score of the level of function (disability)
in 10 ADLs in patients with low back pain. Every activity
contains six statements on how it is performed. The
statements are scored from 0 to 5, with the first state-
ment scoring 0 through to the last at 5. The scores for all
questions answered are summed, then multiplied by 2 to
obtain the index (range 0-100). Zero is equated with no
disability and 100 is the maximum disability possible.
Physical workload was measured through five answer
categories ranging from ‘sedentary’ to * heavy’, following
a scale used in Stockholm Public Health questionnaire.”
The question on job satisfaction was a bipolar 5-point
Likert scale with increments in two opposite directions
(*Very bad’ and ‘Very good’) and a neutral point in the
middle.”
Every Sunday the women were asked through a short
message service (SMS) how many days the previous week
they had experienced bothersome pelvie pain: “How
many days during the previous week has your pelvic pain
been bothersome, (ie, affected your daily activities or
routines)?’ If there was no reply, the question was repeated
24 hours later. The question should be answered with one
single number between 0 and 7. The response was auto-
matically entered into a database, which collected the

continuous information from cach participant over the
duration of the study.

Demographic descriptive data are presented as median
values with IQRs for continuous variables, and as frequen-
cies for categorical variables. For univariate comparisons
between symptomatic and asymptomatic  subgroups,
the non-parametric Kruskal-Wallis statistics were used.
Categorical predictors in our model were four groups
following the outcome from the ASLR and P4 tests (1: P4
positive, 2: ASLR positive, 3: both P4 and ASLR positive, 4:
ASLR and P4 negative), time (pregnancy week), and the
interaction term between time and test group for investi-
gating whether the trajectory of SMS-reported number of
bothersome days differed between the test groups. Other
predictors in the model were age, number of previous
deliveries and body mass index (BMI) before pregnancy.

The longitudinal trajectory of the SMS-Track response
was modelled using a generalised estimating equations
(GEE) approach, extending the generalised linear model
to correlated longitudinal data and clustered data within
subjects. The within-subject dependencies resulting from
repeated measurement were modelled  assuming an
autoregressive relationship in the working correlation
matrix. As the outcome variable was count data (weekly
number of bothersome days with pain), the Poisson distri-
bution was assumed with a log-link function.

Data were analysed using SPSS V.22.0 software. The
Strengthening the Reporting of Observational Studies in
Epidemiology reporting guideline was used during the
writing of this article.

Patient and public involvement

Patients and the public were not involved in developing
the research questions, outcome measures, as well as in
the design and conduct of the study, or in the recruit-
ment of patients.

RESULTS

Overall, 506 women agreed to participate in this study.
Three were excluded due to incomplete data. On ultra-
sound examination in pregnancy week 18 did 42%
(212/503) of the women report pain in the lumbopelvic
region. A clinical cxamination revealed that 39%
(196/503) of the women fulfilled the criteria for a prob-
able PGP diagnosis, and 27% (137/503) showed posi-
tive response to ASLR and P4 tests. A further 12 women
reported pelvic pain but did not respond to recom-
mended clinical tests, and were therefore placed in the
‘ASLR and P4 tests negative group’.

There were significant differencesin some demographic
and clinical features at baseline between the women with
and without pelvic pain and with different test outcomes
(tables 1-2).

Women with positive P4 and ASLR tests experienced
heavier workload. They also presented higher BMI at week
18, exercised less both before and during pregnancy, and
slightly more than one-third reported [eeling depressed

Malmqvist S, et al. BMJ Open 2018;8:€021378. doi:10.1136/bmjopen-2017-021378
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Days with pain
w

===ASLR and P4 positive
===ASLR positive only
w==p4 positive only
===ASLR and P4 negative

Week Week Week Week Week Week Week Week Week Week Week Week Week Week Week Week Week Week Week Wesk
4 5 26 2 22 3 3 32 B3

8 19 20 2 2 23 2 6 27 28

0 2 % 35 36 37

Figure 1 Estimated mean number of bothersome days in the latter half of pregnancy. If both P4 and ASLR tests were positive
at week 18 (blue), the highest mean weekly number of days with bothersome pelvic pain throughout the second half could be
expected. If both tests were negative, the mean number of bothersome days would never reach the amount reported by women
with positive tests (purple). Women with a positive P4 test and a negative ASLR test (green) presented approximately 3days

of bothersome pelvic pain in week 18, with the mean number of days increasing rapidly until week 29, equalling the group

with both tests positive (blue). Interestingly, women with a positive ASLR and a negative P4 test (red) also showed 3 days of
bothersome pelvic pain at week 18, but never reached the mean number of bothersome days reported by women with P4 and
both tests positive. ASLR, active straight leg raise test; P4, posterior pelvic pain provocation test.

during the pregnancy. Physical disability (ODI) and
pain level (NRS) at week 18 were considerably higher in
women with positive tests than in women reporting pain
but having negative P4 and ASLR tests (table 2).

Women with a positive ASLR, but negative P4 test, had
the highest number of previous pregnancies. Almost half
of the women with both P4 and ASLR tests positive had
been on sick leave during their pregnancy. Apart from the
P4 and ASLR, the long dorsal ligament test showed the
highest positive response rate, followed by the symphysis
provocation test (table 2).

The SMS-Track response rate was 75% (2148 responses
to 2877 sent messages). Due to a declining SMS-Track
response at the end of the pregnancy, we stopped our
SMS-Track analysis at week 38. A GEE analysis revealed
that all entered variables, except ‘age’, were significant
predictors for the number of days with bothersome pelvic
pain, and there was a significant interaction between
diagnostic group and time, implying that the time course
of days with bothersome pelvic pain was different for the
different test groups.

The estimated weekly mean number of days with
bothersome pelvic pain for the different test groups is
presented in figure 1. Women with both P4 and ASLR
tests positive experienced from week 18 a high weekly
mean number of days (=5) with bothersome pelvic pain
throughout the pregnancy. Women with both tests nega-
tive showed a steadily rising number of bothersome days

throughout the pregnancy, from 0.5day in week 18, 1o
2days in week 37. The group with a P4 positive and an
ASLR negative test had approximately 3days of both-
ersome pelvic pain in week 18, which was considerably
lower than the group with both tests positive, but showed
rapidly increasing number of days with pain. In week 29,
the number of days with bothersome pelvic pain equalled
that of the group with both tests positive, and thereafter
matched this group. Women with a positive ASLR and a
negative P4 test also showed 3days of bothersome pelvic
pain in week 18, but never reached the mean number of
bothersome days reported by women with P4 and both
tests positive,

The parameter estimates output showed the estimated
rate for experiencing bothersome days to be 7.5 times
higher in women with both ASLR and P4 tests positive,
compared with the estimate for women with both tests
negative. Women with both tests positive were estimated
with twice the amount of bothersome days per week
(table 3). For women with ¢ither P4 or ASLR test positive
and a lower incidence rate, the mean amount of bother-
some days was lower, but still estimated as approximately
1.5 times higher than for women with both tests negative.
For every pregnancy, the mean number of bothersome
days increased by 13.5%. Even a slightly higher BMI had
a significant impact on the mean amount of bothersome

days. Age had no impact.
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Parameter B SE
ASLR positive
Negative tests
Number of births

0.135 0.0415

95% Wald CI
Lower

Significance

1.090

0.053 0.216

*Set to 0 because this parameter is redundant.

ASLR, active straight leg raise test; BMI, body mass index; P4, posterior pelvic pain provocation test.

DISCUSSION

To our knowledge, this is the only study in which women
with pelvic pain in pregnancy have been followed with
SMS-Track. The main result of this study was that i
both P4 and ASLR tests were positive in pregnancy
week 18, a persistent pelvic pain of more than 5days/
week throughout the remainder of pregnancy could be
predicted. If either test was positive in week 18, a similar
course was shown, but women with a positive P4 test
revealed a more uncomfortable course than women with
a positive ASLR test, who never reached the bothersome
levels of the other groups. Robinson and coworkers™
reported a similar outcome for the P4 test in a prospec-
tive cohort study on the association between sociodemo-
graphics, psychological and clinical factors measured at
mid-pregnancy, and disability and pain intensity at week
30. However, their data showed no significant association
between the ASLR test result and the disability and pain
intensity in pregnancy week 30,

Although women who had a positive ASLR test and
negative P4 test at baseline presented a comparatively low
mean number of bothersome days with pain, they also
had the highest mean number of previous pregnancies
and the highest mean rate of pelvic pain in previous preg-
nancies. Interestingly, our data also revealed that they
exercised more frequently in comparison with women in
the other positive test groups, both before and during the
Ppresent pregnancy.

Interpretation

Since sufficient force closure of the sacroiliac joints requires
appropriate muscular, ligamentous and fascial interac-
tion, may women with pelvic pain in previous pregnancies
have experienced that exercising improves muscle activa-
tion, recovers function and decreases pain.”** Addition-
ally, experiences of pain prevention and rehabilitation in
previous pregnancies may work as an incitement 1o engage
in physical activity and regular exercise, both before and
during pregnancy.

Our analysis also revealed a significant difference
between the test groups in women described feeling
depressed, and that a prepregnancy BMI slightly higher
than average had a significant impact on the mean

number of bothersome days. Distress has previously
been identified as a factor associated with a higher
likelihood of PGP in pregnancy, as have a higher BMI
and a higher gestational age.”” One previous study
found distress contributing to disability, but not to pain
intensity.?

Nevertheless, some individuals seem to tolerate pain
better, have less catastrophising tendencies and show
more positive social response to pain, regardless of
exposure to stressful circumstances and/or internal
distress.”™ Finally, women with a possibility to control
their own work sitnation have better health during
pregnancy than women without such chances. As indi-
cated in this study and confirmed in previous studies,
most pregnant women benefit from exercise since it
increases pain tolerance, improves or maintains phys-
ical fitness, helps with weight management, reduces
the risk of gestational diabetes in obese women, and
enhances psychological well-being.*

Limitations

A limitation of this study is the retrospectively collected
information on pain in previous pregnancies and pain
before pregnancy, which may produce biased results.
Another limitation was found in the data collection via
the SMS-Track system. In Norway, at the time of the study,
there were more mobile phone service providers than
in neighbouring countries, where SMS-Track studies
previously had been successfully performed. Unfor-
tunately, we had frequent problems reaching women
through some of the providers. These problems led to
data missing at random, but the GEE analytic approach
may in these instances compensate for missing data.
However, using the SMS-Track system in data collection
is also a strength in our study, since it provides instant
data on participants’ situation, and responses are imme-
diately recorded in a datasheet, which minimises further
data handling and risk of error.

CONCLUSION
If both ASLR and P4 tests are positive at a clinical
examination in mid-pregnancy, a course ol persistent

Malmavist S, ef al. BMJ Open 2018;8:¢021378. doi:10.1136/bmjopen-2017-021378
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bothersome pelvic pain for more than 5days per week
throughout pregnancy may be predicted. The number of
days per week with bothersome pelvic pain increases for
every added pregnancy, but individual control over work
situation and regular exercise may work as a PGP prophy-
lactic since it invigorates a positive impact on optimal
force closure of the pelvis, reduces risk of instability in
the pelvic joints and enhances overall well-being.

Since there is still no gold standard for diagnosing
PGP, particularly regarding the number of tests at the
clinical tion, we rec d further research in
this area, aiming at predictive, preventive and diagnostic
measures for identifying women at risk of developing PGP
in pregnancy. It would, for example, be interesting to sce
if women with a history of PGP have a higher pain-related
anxiety and if it influences pain.
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8 APPENDICES

8.1 Questionnaire for the retrospective data
collection
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Appendices

Rygg- og bekkensmerter i svangerskapet

- en sperreunderspkelse

Dette er en sp@rreunderspgkelse om forekomsten av korsrygg- og bekkensmerter i
svangerskapet. Under finner du illustrasjoner pd hvordan vi definerer de to ulike omradene.
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(ID-kode)
Rygg- og bekkensmerter i svangerskapet - en spgrreundersgkelse

Initialer: Fedselsdato: Dagens dato:

1. Hvor mange &rs utdanning har du (inkludert folkeskole/grunnskole)?

2. Hvor fysisk tungt jobber du?
Sett ett kryss.

Veldig lett Ganske lett arbeid | Verken lett eller Ganske tungt Veldig tungt arbeid
arbeid tungt arbeid arbeid

3. Yrket ditt:

4, Hvor bra trives du p& din jobb eller der du jobbet sist?
Sett ett kryss.

Veldig darlig Ikke sa bra Verken bra eller Ganske bra Veldig bra
darlig

5. Hvor mange uker i svangerskapet har du vaert sykmeldt?
100%: antall uker.
Delvis: %: antall uker.

6. Oppei den/de viktigste arsakene til sykmeldingen(e):

7. Din hoyde: cm
8. Din vekt for svangerskapet: kg
9. Din vekt like for fadselen: kg

10. Har du veert deprimert i lopet av svangerskapet?
Sett ett kryss.

| Aldri ‘ Av og til ‘ Ofte Nesten hele tiden

11. Dersom du har vaert deprimert, i hvilken maned/er var du det?
Sett ett eller flere kryss.
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12. Har du en kronisk sykdom:

13. Hvis ja; hvilken sykdom:

14. Antall tidligere fadsler:
15. I tidligere svangerskap har du hatt

a) Korsryggsmerter? _ Ja  _ Nei

b) Bekkensmerter? _ Ja _ Nei
16. Fikk du hormonbehandling for & bli gravid for dette svangerskapet? _ Ja
17. Trente du regelmessig (minst 2-3 ganger i uka) fer svangerskapet? _ Ja
18. Har du trent regelmessig (minst 2-3 ganger i uka) | svangerskapet? _ Ja
19. Har du hatt vondt i korsryggen siste &r fgr svangerskapet? _Ja

20. Har du hatt vondt i bekkenet siste ar far svangerskapet?

21. Har du noen gang skadet korsryggen eller bekkenet slik at du méatte oppseke lege/sykehus?
_Ja _ Nei

22. Hvis ja, hva slags type skade hadde du?

23. Har du hatt vondt i korsryggen eller bekkenet i lppet av dette svangerskapet?
_Ja Nei

Huvis svaret ditt var Nei p& spgrsmal 23 kan du stoppe her. Var svaret ditt Ja pd sparsmal 23 trenger vi litt
mer informasjon. Vennligst fortsett med & svare pa sparsmalene under.

Dersom du har hatt KORSRYGGSMERTER

(har du ikke hatt korsryggsmerte, ga til sparsmal 28)

24. | hvilken maned i svangerskapet begynte korsryggsmerten? Markér med kryss i riktig rute.
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25. Vis pa figuren nedenfor hvor korsryggsmerten var lokalisert ved & sette kryss i smerteomradet.

l

26. Markér i hver rute, som representerer hver maned i svangerskapet, i gjennomsnitt hvordan du har
opplevd korsryggsmerten.
Bruk tall fra 0 — 100 (0 = ingen smerte; 100 = uutholdelig smerte).

27. Dersom du har vaert sykmeldt pga. korsryggsmerte: Markér nedenfor i hvilke méneder i ditt
svangerskap du har vaert sykmeldt. (Markér med kryss i riktig rute eller ruter.)

1 [2 [3 [4 [s [6 [7 [8 [9

Dersom du har hatt BEKKENSMERTER

(Dersom du ikke har hatt bekkensmerte, kan du fortsette til sparsmal 32)

28. | hvilken méned i svangerskapet begynte bekkensmertene? Markér med kryss i riktig rute.

E [2 [3 [4 [5 [6 [7 [8
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29. Vis pa felgende figurer nedenfor hvor bekkensmerten din var lokalisert ved & skravere smerteomradet
og sette kryss der smerten var mest intens.

Bekken
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30. Markér i hver rute, som representerer hver maned i svangerskapet, hvordan du i giennomsnitt har
opplevd bekkensmerten. Bruk tall fra 0— 100 (0 = ingen smerte; 100 = uutholdelig smerte)

1 ‘z ‘3 ‘4 ‘5 ‘6 ‘7 ‘s ‘9

31. Dersom du har vaert sykmeldt pga. bekkensmerte: Markér nedenfor i hvilke maneder i svangerskapet du
har veert sykmeldt.

[2 [3 4 [5 [6 17 8 [9

32. Markér maned for maned hvordan du klarte deg i dagliglivet med dine bekkensmerter gjennom dette
svangerskapet. Bruk tall fra 0 — 100 (0 = ingen problem, jeg klarte meg pa egenhénd; 100 = veldig darlig, jeg
matte ha hjelp til alt)

G GO G G G N G

33. Har smerten vaert s& sterk i svangerskapet at du har trengt hjelpemidler?
Krykker

Rullestol

"Glidelaken”

Bekkenbelte/korsett _ Ja

34, Har du fatt behandling under svangerskapet pga korsrygg- eller bekkensmerter?
_Ja _ Nei

(Hvis Nei, s& er du na ferdig med dette spprreskjemaet.)

35. Hvem oppsekte du for behandling?
Lege:
Kiropraktor:
Fysioterapeut:
Manuell terapeut:
Andre behandlere ? i 54 fall hvilke?
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Vi er interessert i & vite hva slags behandling du har gjennomgétt. Nedenfor finner du sparsmal om

eventuelle behandlingsmetoder som er blitt brukt. Hvis du har veert hos flere terapeuter sett gjerne i
parentes hvem som gjorde hva.

36. Rad om 3 takle hverdagen med smerter? _ Ja
Hvor god effekt/utbytte hadde du av radene?

Verre | Ingen | Litt God Symptomfri
effekt | effekt | effekt

Hvem (mer enn en?) ga hvilke rad:

37.Ble det bruktvarme? __Ja _ Nei (Hvis ja, hvilken terapeut? )
Verre | Ingen | Litt God Symptomfri
effekt | effekt | effekt

38. Ble det brukt akupunktur? __ Ja _ Nei (Hvis ja, hvilken terapeut? )
Verre | Ingen | Litt God Symptomfri
effekt | effekt | effekt

39. Var du med pd bassengtrening? _J i (Hvis ja, hvilken terapeut? )
Verre | Ingen | Litt God Symptomfri

effekt | effekt | effekt

40. Fikk du massasje?  Ja _ Nei (Hvis ja, hvilken terapeut? )
Verre | Ingen | Litt God Symptomfri
effekt | effekt | effekt

41. Fikk du hjemmesgvelser? __Ja __ Nei (Hvis ja, hvilken terapeut? )
Verre | Ingen | Litt God | Symptomfri
effekt | effekt | effekt

42, Trening med veiledning? _Ja _ Nei (Hvis ja, hvilken terapeut? )
Verre | Ingen | Litt God | Symptomfri
effekt | effekt | effekt

43, Fikk du medikamenter? _ Ja  Nei (Hvis ja, hvilken terapeut? )

Verre | Ingen | Litt God | Symptomfri
effekt | effekt | effekt

44, Ble det brukt TNS maskin/strem? _ Ja _ Nei (Hvis ja, hvilken terapeut? )
Verre | Ingen | Litt God Symptomfri
effekt | effekt | effekt

45, Fikk du manipulasjonsbehandling? __Ja _ Nei
Huvis Ja, av hvem: Kiropraktor, Manuell terapeut. Andre utevere ? Oppgi hvilke/n

Verre | Ingen | Litt God Symptomfri
effekt | effekt | effekt
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46. Har du hatt noen annen form for behandling? __Ja _ Nei
Hvis Ja, hva slags type behandling?

Ingen | Litt Symptomfri
effekt | effekt

47, Antall ganger du var til behandling?
48, | ca hvor mange uker fikk du behandling?

49, Har du en kommentar til behandlingen(e)?

50. Hvor godt forngyd er du med behandlingen du fikk i svangerskapet? Fra null til ti (O=ikke forneyd i det
hele tatt, 10=veldig fornpyd). Sett ett kryss.
0-1-2-3-4-5-6-7-8-9-10

51. Generelt hvor godt forngyd er du med behandlingstilbudet for korsrygg- og bekkensmerter under
svangerskapet? Fra null til ti (O=ikke forngyd i det hele tatt, 10= veldig forneyd). Sett ett kryss.

0-1-2-3-4-5-6-7-8-9-10

Takk for hjelpen sa langt!

Husk & fylle ut de 2 andre skjemaene og!
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8.2 Questionnaire for the prospective data collection
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Rygg - og bekkensmerter i svangerskapet

Sperreskjema ved rutineundersekelsen
Vi ensker & kartlegge forekomsten av bekkensmerter i svangerskapet. For & kunne tolke
resultatene ma vi gi en definisjon av hvor bekkenet er lokalisert. Nedenfor finner du en illustrasjon

av hvor vi definerer bekkenomradet.
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Rygg- og bekkensmerter i svangerskapet
Sperreskjema ved rutineundersekelsen

Initialer: Fadselsdato: Dato i dag:

1. Hvor mange ars utdanning har du (inkludert folkeskole/grunnskole)?

2. Hvor fysisk tungt jobber du?
Sett ett kryss.

Veldig lett Ganske lett arbeid | Verken lett eller Ganske tungt Veldig tungt arbeid
arbeid tungt arbeid arbeid

Jobber ikke I:l

3. Yrket ditt:

4. Hvor bra trives du pd din jobb eller der du jobbet sist?
Sett ett kryss.

Veldig darlig Ikke s& bra Verken bra eller Ganske bra Veldig bra
darlig

5. Hvor mange uker har du vaert sykmeldt til nd i svangerskapet?

Har ikke vaert sykmeldt |:|
100%: antall uker.
Delvis %: antall uker.

6. Oppgi den/de viktigste arsakene til sykmeldingen(e):

7. Din hoyde: cm
8. Din vekt: kg
9. Din vekt fgr svangerskapet: ke

10. Har du veert deprimert til nd i svangerskapet?
Sett ett kryss.

[ Aldri | Av og til | Ofte | Nesten hele tiden |

11. Dersom du har vaert deprimert, i hvilke uker erfvar du det?
Sett ett eller flere kryss.
1-4 |58 | 012 | 13-16
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. Har du en kronisk sykdom:

. Hvis ja; hvilken sykdom:

. Antall tidligere fodsler:

. Har du hatt bekkensmerter i tidligere svangerskap? _ Ja _ Nei

. Fikk du hormonbehandling for & bli gravid fer dette svangerskapet? _ Ja  _ Nei

. Trente du regelmessig (minst 2-3 ganger i uka) for svangerskapet? _ Ja _ Nei

. Har du trent regelmessig (minst 2-3 ganger i uka) til na i dette svangerskapet? _ Ja

. Har du hatt vondt i bekkenet siste ar far svangerskapet? _ Ja

. Har du noen gang skadet bekkenet slik at du matte oppseke lege/sykehus?
_Ja _ Nei

. Hvis ja, hva slags type skade hadde du?

23. Har du hatt vondt i korsryggen til nd i dette svangerskapet?

24. Har du hatt vondt i bekkenet til nd i dette svangerskapet?
__Ja Nei

[Hvis Nei pa spersmalene 23 og 24 er du na ferdig med dette sporreskjemaet)

Dersom du har hatt KORSRYGGSMERTER

(har du ikke hatt korsryggsmerte, ga til sp@rsmal 29)

25. | hvilke uker i svangerskapet begynte korsryggsmerten? Markér med kryss i riktig rute.

[14 [58 [9-12 [ 13-16 [ 17-20
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26. Vis pa figuren nedenfor hvor korsryggsmerten var lokalisert ved & sette kryss i smerteomradet.

27. Markér i hver rute i giennomsnitt hvordan du har opplevd korsryggsmerten.
Bruk tall fra 0 — 100 (0 = ingen smerte; 100 = uutholdelig smerte).

[14 [ 58 [o-12 [ 1316 [17-20

28. Dersom du har veert sykmeldt pga. korsryggsmerte: Markér nedenfor i hvilke uker i ditt svangerskap du
har vaert sykmeldt. (Markér med kryss i riktig rute)

[14 [ 58 | 012 | 1316 [17-20

Dersom du har hatt BEKKENSMERTER

(Dersom du ikke har hatt bekkenplager, kan du g til sparsmal 33)

29. | hvilke uker i svangerskapet begynte bekkenplagene? Markér med kryss i riktig rute.

[14 [ 58 [ o012 [ 1316 [17-20
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30. Vis pa felgende figurer nedenfor hvor bekkensmerten din var/er lokalisert ved & skravere smerte-
omradet og sette kryss der smerten var/er mest intens.

Bekken

31. Markeér i hver rute, som representerer uker i svangerskapet, hvordan du i gjennomsnitt har opplevd
bekkensmerten. Bruk tall fra 0— 100 (0 = ingen smerte; 100 = uutholdelig smerte)

[14 [ 58 [912 [13-16 [ 17-20

32. Dersom du har vart sykmeldt pga. bekkensmerte: Markér nedenfor i hvilke uker i svangerskapet du har
veert sykmeldt.

| 5-8 [ 912 [ 13-16 [ 17-20
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33. Markér nedenfor hvar godt du har fungert i dagliglivet til n& i svangerskapet. Bruk tall fra 0 — 100 (0 =
ingen problem, jeg klarte meg pé egenhénd; 100 = veldig darlig, jeg matte ha hjelp til alt)

1-4 |58 [9-12 | 13-16 [ 17-20

34. Har smerten veert s& sterk at du har trengt hjelpemidler?
Krykker

Rullestol

"Glidelaken”

Bekkenbelte/korsett __Ja

35. Har du fatt behandling pga bekkensmerter i dette svangerskapet?
Ja Nei

(Hvis Nei er du n3 ferdig med dette sperreskjemaet)

36. Hvem oppsekte du for behandling? (f.eks. Lege, Kiropraktor, Fysioterapeut , Akupunkter, Osteopat,
Manuell Terapeut, Naprapat, annet)?

Vi er interessert i & vite hva slags behandling du har gjennomgétt. Nedenfor finner du sparsmal om
eventuelle behandlingsmetoder som er blitt brukt. Hvis du har vart hos flere terapeuter sett gierne i
parentes hvem som gjorde hva.

37. Rad om & takle hverdagen med smerter? _ Ja
Huvis ja, hva slags type rad?

38. Hvor god effekt hadde du av radene?

Verre Ingen Litt God Symptomfri
effekt effekt effekt

39, Ble det brukt varme? __Ja _ Nei (Hvis ja, hva slags terapeut? )

40. Ble det brukt akupunktur? __Ja  _ Nei (Hvis ja, hva slags terapeut? )

41. Var du med pé bassengtrening? _ Ja _ Nei (Hvis ja, hva slags terapeut? )
42, Fikk du massasje? __Ja _ Nei (Hvis ja, hva slags terapeut? )

43, Fikk du hjemmeavelser? _ Ja _ Nei (Hvis ja, hva slags terapeut? )
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. Trening med veiledning ? __Ja __ Nei (Hvis ja, hva slags terapeut? )
. Fikk du medikamenter? _ Ja  Nei (Hvis ja, hva slags terapeut? )

. Ble det brukt TENS-maskin/strem? __Ja _ Nei (Hvis ja, hva slags terapeut? )

. Fikk du manipulasjonsbehandling ? __Ja _ Nei
Huvis ja, av hvem: Kiropraktor, Manuell Terapeut, Osteopat, Naprapat eller annet?

. Har du hatt noen annen form for behandling? __Ja __ Nei
Hvis Ja, hva slags type behandling?

49, Hvor mange ganger har du har veert til behandling til na i svangerskapet?
50. | ca hvor mange uker har du ftt behandling?

51. Hvor godt forngyd er du med behandlingene du har fatt i svangerskapet?
Fra null til ti (O=ikke forngyd i det hele tatt, 10= veldig forngyd). Sett ett kryss.

0-1-2-3-4-5-6-7-8-9-10
52, Generelt hvor godt forneyd er du med behandlingstilbudet for korsrygg- og bekkensmerter i
svangerskapet?

Fra null til ti (O=ikke forngyd i det hele tatt, 10= veldig forngyd). Sett ett kryss.

0-1-2-3-4-5-6-7-8-9-10

T2k for afl informasjon!
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