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ABSTRACT

Introduction: Pregnancy-related pelvic pain (PGP) affects over half of all
pregnant women. This pain can significantly impact daily activities and limit
the ability to move freely, leading to reduced physical activity, which
negatively impacts overall health.

Aim: This thesis aimed to investigate physiotherapy for PGP in pregnancy,
focusing on treatment expectations, satisfaction, and the impact of
management strategies on functioning, physical activity level, and symptoms
in both short- and long-term perspectives.

Methods: A randomized controlled trial comparing acupuncture and
Transcutaneous electric nerve stimulation (TENS) for PGP during pregnancy
(Paper I). Paper Il was a qualitative interview exploring pregnant women’s
expectations and needs before a physiotherapy consultation for PGP. Paper 111
was a cross-sectional evaluation of women’s satisfaction with physiotherapy
for PGP in pregnancy, and their functional status 4 months postpartum. In
Paper IV a long-term follow-up of the study in Paper I was performed,
assessing functioning, physical activity level, and symptoms 4 months and 3
years postpartum.



Results: Both acupuncture and TENS were effective in reducing pain intensity
and concern about pain. No differences between treatment groups were
detected and the women maintained their physical activity level, which is
typically reduced in PGP (Paper I). Women with PGP experienced significant
negative impacts on their daily lives, with a need for tailored advice and
support from physiotherapists (Paper 1I). Most women were satisfied with the
tailored physiotherapy they received for PGP in pregnancy. 4 months
postpartum, 125 of 164 women experienced pain and impact on functioning to
some extent. Concern about pain seemed to have an association with the level
of functioning (Paper III). At 3 years postpartum, women who got
physiotherapy for PGP in pregnancy still experienced limited functioning. No
difference between treatment groups was detected. The level of functioning
and concern about pain in pregnancy was associated with functioning 3 years
postpartum (Paper IV).

Conclusion: Pelvic girdle pain significantly affects women's lives during and
after pregnancy. Early identification and tailored treatment can lead to reduced
discomfort, improved functioning, maintained physical activity levels and high
treatment satisfaction. Concern about pain seemed to impact functioning, thus
it is important to address, to possibly lower the risk of persistent pain.

Keywords: Physiotherapy, Pregnancy, Pelvic girdle pain, Women’s health,
Acupuncture, TENS, Phenomenology
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SAMMANFATTNING PA SVENSKA

Graviditetsrelaterad backensmarta ér ett vanligt problem som drabbar mer én
hilften av alla gravida kvinnor. Besviren kan starta ndr som helst under
graviditeten eller inom tre veckor efter forlossningen. Smértan &r lokaliserad
over de bakre backenlederna och/eller blygdbensfogen och kan dven kédnnas
ner i laren. Béckensmirta kan fa negativa konsekvenser for kvinnors
vardagsliv eftersom smértan ofta begrdnsar mojligheten att rora sig fritt pa
samma sétt som tidigare.

Béckensmérta &r en vanlig orsak till att kvinnor minskar sin fysiska
aktivitetsnivd vilket kan ha negativ péverkan pd den allménna hélsan.
Forskning visar att kvinnor som é&r aktiva under sin graviditet har en minskad
risk for graviditetsrelaterade komplikationer som diabetes, hogt blodtryck och
havandeskapsforgiftning. De atgdrder som i1 dagsldget rekommenderas som
behandling for graviditetsrelaterad backensmairta ar backenbilte, akupunktur
och traning for att stdrka muskulaturen i bél- och hoftregionen.

Syftet med denna avhandling wvar att undersoka fysioterapi for
graviditetsrelaterad backensmaérta: forviantningar pa behandling, ndjdhet med
behandling samt hur atgérder med syfte att underlitta for kvinnorna att hantera
sina besvir paverkar funktionstillstand, fysisk aktivitetsniva och symtom i ett
kort-, respektive langtidsperspektiv.

Denna avhandling innehéller fyra delstudier. Delstudie I &r en randomiserad
kontrollerad studie som undersokt akupunktur jamfort med Transkutan
elektrisk nervstimulering (TENS) for backensmaérta i graviditet. Denna studie
visade att fem veckors behandling for backensmarta i graviditet med antingen
akupunktur eller TENS gav minskad smartintensitet och minskad oro for
smirta. Ingen skillnad mellan behandlingsgrupperna kunde identifieras.
Kvinnorna som fick behandling uppritthdll ocksé sin fysiska aktivitetsniva,
vilket inte brukar vara fallet vid bickensmarta.

Delstudie I &r en kvalitativ intervjustudie som utforskat gravida kvinnors
forvantningar och behov infor att de triaffar fysioterapeut pad grund av sin
backensmarta. Resultatet visade att kvinnor med backensmairta upplever att
besviéren har en stor negativ paverkan pa deras vardagsliv. De beskriver hur de
behover anpassa aktiviteter, forsoker hitta strategier for att minska smérta och
att backensmérta var nagot de inte var forberedda péa eller hade kunskap om.
Infor besdket hos fysioterapeut beskriver de att de 6nskar triffa en expert som
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ser dem som individer i en for dem unik situation, och som kan ge
individanpassade rad for att hjalpa dem att hantera backensmartan.

Delstudie III ar en tvirsnittsstudie som utvdrderat kvinnors ndjdhet med
behandling for backensmérta i graviditet samt beskriver kvinnornas
funktionstillstdnd, fysiska aktivitetsnivdi och symptom fyra manader efter
forlossning. Majoriteten av deltagarna i denna delstudie var nojda med den
behandling de hade fétt. Fyra ménader efter forlossning upplevde 125 av de
164 deltagarna att de haft besvér av bidckensmérta under de senaste fyra
veckorna. Av de 125 med smirta hade 50 kvinnor en mattlig till hdg paverkan
pa sitt funktionstillstind och omkring en tredjedel uppfyllde de allménna
rekommendationerna for fysisk aktivitet pa minst 150 minuter/vecka. Oro for
sina besvdr visade sig vara en faktor som hade ett mdjligt samband med
kvinnans funktionstillstand.

Delstudie IV dr en uppfoljning av delstudie [ som utvérderat funktionstillstdnd,
fysisk aktivitetsnivd och eventuell kvarstiende bickensmirta fyra manader
samt tre ar efter forlossning. Studien har ocksa undersokt mojliga samband
mellan faktorer som kan paverka kvinnans funktionstillstind tre ar efter
forlossning. Denna uppfoljningsstudie visade att tre ar efter forlossning sa
angav 34 av 57 kvinnor som fatt behandling med antingen akupunktur eller
TENS for backensmarta i graviditet att de hade kvarstaende besvar med smérta
i bickenet. Kvinnor i bada behandlingsgrupperna forbattrade sitt
funktionstillstdnd 6ver tid och ingen skillnad mellan grupperna identifierades,
men deras funktionstillstind och oro dver besvéren ndr de sokte vird for
biackensmirta verkar ha samband med deras funktionstillstind 3 &r efter
forlossningen.

Béckensmaérta paverkar manga kvinnors vardagsliv, bade under graviditet och
efter forlossning. Om kvinnor med besvar identifieras och far behandling tidigt
i forloppet kan det innebira minskade besvér, oro dver besviren och en dkad
funktionsnivd med bibehéllen fysisk aktivitetsnivd. Att erbjuda uppfoljning
hos fysioterapeut under och efter graviditet for dem som upplever
backensmaérta skulle kunna vara en strategi for att ytterligare minska oro och
hjdlpa kvinnor att bibehdlla sin aktivitetsniva.
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DEFINITIONS IN SHORT

Disability

Exercise

Functioning

Low back pain

Pelvic girdle pain

Physical activity

Postpartum

Sensitivity

Defined by the World Health Organization
(WHO) as impairments, activity limitations
and participation restrictions. (1)

A subset of physical activity that is planned,
structured, and repetitive with the aim of
improvement or maintenance of physical
fitness (2)

According to the WHO all bodily functions,
activities and participation (1)

Pain and discomfort, localized below the
costal margin and above the inferior gluteal
folds, with or without leg pain (3)

An experience of pain localized between the
posterior iliac crest and the gluteal fold,
commonly in the area over the sacroiliac
joints and/or the symphysis, with or without
radiation into the posterior thigh/s, and
further determined through positive pelvic
pain provocation tests (4)

Bodily movements produced by skeletal
muscles that results in an increase over the
resting energy expenditure (2)

Described as the period that starts directly
after delivery and lasts up to 6 months (5) In
this thesis, 4 months and 3 years postpartum
is used to describe different time periods.

The ability of a test to correctly identify
patients who have a certain disease.
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Specificity The ability of a test to correctly identify
people who do not have a certain disease.
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1 INTRODUCTION

A wanted pregnancy is for many women a time of anticipation and joy. For
more than 50% though (6-9) , this period in their life is disrupted by pelvic
girdle pain (PGP), a pain that they are unprepared for, something they have no
idea of, and little knowledge about. These women feel limited by a pain that
keeps them from work and social activities, affects their mood, and hinders
them from being as physically active as they want to be (10, 11).

Historically, pregnancy and delivery have been tough and dangerous life
events for women, but developed healthcare has largely reduced the risks.
Today most women are working and can continue to do so as long as possible
during an uncomplicated pregnancy (12). Societal demands such as an active
social life and regular exercise should be balanced in everyday life. Women of
today may experience pressure to take care of themselves, their work, home,
and relations during pregnancy and to return to their usual life as soon as
possible after delivery, which can be stressful (13).

Pain, tiredness, or other complaints are sometimes thought of as normal,
something that comes with pregnancy and should just be endured. Women with
PGP report that healthcare professionals as well as society in general lack
knowledge about PGP and the women feel misunderstood and dismissed when
they seek care (14). Pregnancy is not a disease but when PGP causes the
women to struggle managing their everyday chores, to feel a need to adapt life
according to pain, and to refrain from activities — then it becomes a condition
that is not normal.

There is a further need for research on the topic and the Swedish Agency for
Health Technology Assessment and Assessment of Social Services (SBU) has
announced scientific evidence gaps regarding PGP (15). Prioritized research
questions for PGP focus on care programs including collaboration between
various health care professionals, the economic impact on society and the
individual due to sick leave, and the role of education for clinicians in PGP
care. Other prioritized areas are preventive measures, risk factors and follow-
up strategies to prevent persistent PGP, the condition’s impact on women’s
quality of life, as well as societal attitudes towards PGP, including possibilities
for the women to receive adequate care (15).
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This thesis fills some knowledge gaps but also raises some more questions on
how PGP could be assessed and treated.

1.1 PELVIC GIRDLE PAIN

Pain is defined as “an unpleasant sensory and emotional experience associated
with actual or potential tissue damage or described in terms of such damage”
(16, p. 1977). Pain is a subjective experience shaped by biological,
psychological, and social factors, distinct from nociception, which is a mere
sensory neuron activity. Individuals understand pain through life experiences,
and their expressions of pain should be respected. Pain typically plays an
adaptive role, as a function to help us respond to and avoid harmful stimuli,
ultimately aiding in our survival, but it can also negatively impact function and
psychological well-being (16).

Pelvic girdle pain is a musculoskeletal pain localized in the area between the
superior iliac crest and the gluteal fold, and can involve the sacroiliac joints
and the pubic symphysis (Figure 1), ligaments, fascia, and muscles
surrounding the pelvic bone structure (4). The sacroiliac joints between the
sacrum and iliac bones on either side are large axial joints which serve as a
crucial connection between the spine and the pelvis, enabling load transfer
from the lumbar spine to the legs. The sacroiliac joints have limited motion,
on average about 2° in the three planes of the joint respectively (17).

Sacroiliac joints

Pubic symphysis

Figure 1. Female pelvis. (Figure modified with lines and text after adaptation of
“Female pelvis” from Servier Medical Art by Servier, licensed under a Creative
Commons Attribution 3.0 Unported License.)
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The pubic symphysis is made up of a fibrocartilaginous disc positioned
between the articulation surfaces of the pubic bones. Ligaments reinforce the
structure as it should withstand tensile, shearing and compressive forces. The
symphysis has limited range of movement, up to a 2 mm shift and 1° of rotation

(18).

When a woman gets pregnant many physiological changes take place. The
increased weight of the mother and changes in point of gravity due to the
growing fetus alter the biomechanical demands on the pelvic area. For some
women these alterations become symptomatic, but for others they do not.
Pelvic girdle pain could debut at any time during pregnancy or within the first
three weeks postpartum (4).The most common pain site is uni- or bilaterally in
the lower back/gluteal area, more specifically over the sacroiliac joints, and/or
the pubic symphysis. Sometimes pain is referred to one or both thighs, but
seldom below the knee (6). Pain intensity varies, but pain is usually provoked
by asymmetrical activities such as walking, climbing stairs, and standing on
one leg. Prolonged standing or sitting may also aggravate the symptoms, and
a catching sensation in the hip area when walking or moving the leg has been
reported as a PGP-specific symptom (6). Women with pubic symphysis pain
may report a shooting pain sensation in the symphysis and often have major
difficulties with walking, uneven load such as standing on one leg, and/or
rising from a chair or lifting (19).

For most women PGP resolves spontaneously within 3—4 months after delivery
(6,20, 21), but for some the symptoms remain and may become longstanding,
and persistent PGP for up to 12 years postpartum has been reported (22, 23).

Which factors hinder a full recovery from PGP is not completely clear, but
several risk factors for postpartum PGP have been identified. An increased
number of childbirths (24, 25) and caesarian section deliveries (26, 27) have
been linked to higher risk for PGP postpartum. In the study by Bjelland et al.,
the increased risk for PGP postpartum associated with caesarian section was
seen for women with severe pain and in need of crutches. The authors discuss
that women with severe PGP to a higher extent have a planned caesarian
section (27), which is in line with Mogren et al. (26), who also discussed that
women with increased symptom severity to a larger extent delivered by
caesarian section and had a higher risk for lumbopelvic pain postpartum. The
impact of maternal age on PGP shows varied findings: while some studies
indicate that younger women are at greater risk (25, 28), others suggest higher
maternal age as a factor (29, 30). Starzec-Proserpio et al. reported a 10%
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increase in PGP risk for each additional year of maternal age (31). However,
younger age in one study correlated with trunk flexor strength, suggesting age
alone should not be the sole predictor of PGP (32).

Pre-pregnancy lumbopelvic pain (25, 28, 29, 31), a body mass index (BMI)
over 25 (25), severe pain (33), pain in all pelvic girdle joints with multiple
positive pain provocation tests (34), and combined PGP/lumbar pain (21) are
all linked to increased risk of postpartum pain. The same goes for
psychological factors such as fear-avoidance, catastrophic thinking, and
depression, and negative expectations about recovery (22, 33, 35-37).

Other factors with impact in development of long-standing PGP include heavy
workload during pregnancy (25, 36), low physical activity levels (25, 28, 38),
and lower education (25). The connection between low educational levels and
PGP is less certain, though low education is known to be a risk factor for low
back pain (39, 40).

1.1.1 ETIOLOGY

To this date, it is still unclear what causes PGP, and several theories have been
suggested (41, 42).

The concept of form-, and force closure of the pelvic joints is a possible
biomechanical explanation of PGP. Form closure is the passive stability in the
sacroiliac joints due to their shape, the position of sacrum like a wedge between
the two iliac bones and the compressive forces of the pelvic ligaments (43).
The form closure is not enough to withstand the shear forces through the
sacroiliac joints in weightbearing position, and therefore, muscles in the hip
are necessary for generating a compression force that further increases
stability. An impairment in this force closure mechanism may increase shear
force on the sacroiliac joints and this may in turn cause pain (43). Increased
range of motion in the pelvic joints has been proposed to play a role in
pregnancy-related lumbopelvic pain, but according to Mens et al. (44) there is
a large overlap in measured motion between healthy controls and women with
symptoms. Therefore, other possible factors must be identified as well.

In pregnancy, hormone levels change and when relaxin, estrogen, and

progesterone levels change this may affect ligament laxity and joint stability
in both the sacroiliac joints and the pubic symphysis, and therefore contribute
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to PGP (45), although a previous study found no association between relaxin
levels and PGP (46). There are other conditions such as hypermobility
spectrum disorders that may result in a higher risk for developing PGP (47).
The increased laxity in the ligaments and tendons supporting the joints due to
the hypermobility spectrum disorder permits a greater range of motion, which
in turn may increase load on the sacroiliac joints and thus cause pain (47).
Research indicates that while women with generalized joint mobility might not
be more likely to develop pregnancy-related PGP, they could experience more
intense pain compared to women without generalized joint mobility (48).
However, when this increased joint mobility is present alongside a BMI of 25
or higher, the risk of experiencing PGP increases (48).

Another theory is that PGP may start with microtrauma, small, repetitive
injuries to tissues such as ligaments, tendons and muscles that accumulate over
time. This microtrauma may not cause immediate pain, but it causes slight
tissue damage, triggering the release of pro-inflammatory substances that
increase blood flow and attract immune cells (42). These inflammatory
mediators sensitize nociceptors, lowering their activation threshold and
making them respond to stimuli that are normally not painful (42, 49). If
microtrauma and inflammation persist, they can cause changes in the central
nervous system, a phenomenon known as central sensitization, which increases
pain sensitivity and can lead to an overreaction to various stimuli which in turn
may lead to persistent pain (49). Over time, continuous inflammation can also
alter peripheral nerves, increasing their ability to transmit nociceptive signals.
Even after the initial injury heals, pain can persist due to lasting changes in the
nervous system’s pain pathways, which could explain why pain becomes
longstanding (42). Psychological factors like stress, anxiety, and depression
can further intensify the perception of pain and contribute to the development
of PGP in pregnancy and postpartum (42, 50).

Neuromuscular adaptation and pain modulation may contribute to the
development and perpetuation of pain (45). Altered muscle function, such as
involuntary muscle tension in response to pain, can lead to increased fatigue
and exacerbate pain, creating a cycle of dysfunction (51). Adaptations in motor
control to avoid pain can result in imbalances and abnormal movement
patterns, increasing stress on the pelvic joints (51, 52). Furthermore, chronic
pain can lead to reduced muscle strength and endurance due to avoidance of
movement, making muscles less capable of supporting joints and absorbing
shocks, thereby increasing susceptibility to injury and pain (51). Impaired pain
modulation, such as reduced efficacy of endogenous opioids or dysregulation
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of pain-suppressing brain pathways, can exacerbate pain perception.
Additionally, the psychological impact of anxiety, pain-related fear, and fear-
avoidance behaviors (53), can lead to further neuromuscular deconditioning,
perpetuating the cycle of pain.

A recent, observational study on prevalence of PGP indicates that both
hereditary and environmental factors may contribute (54). The hazard ratios
for PGP in this study were highest for full sisters, interpreted as doubling the
odds for siblings to develop PGP compared to a reference group. Sisters may
share environmental factors, but the authors state that this may not be the case
for their whole life and thus, heredity may have more impact than environment
on the development of PGP (54).

Pelvic girdle pain during pregnancy is a unique type of pain, because in most
cases it has a natural endpoint — the delivery. Depending on when PGP debuts
in pregnancy, women can experience it for varying amounts of time. Therefore,
the time point for defining pain as chronic, 3 months (55), cannot be applied
to this type of pain in pregnancy.

1.1.2 PREVALENCE

Due to inconsistency regarding what terminology is being used, if lumbar pain
is included, which trimester PGP was measured in, the study design
(prospective or retrospective), the recruitment procedure, and if PGP is
clinically verified or not, prevalence differs largely between studies and
countries with a range between 4 and 86 % in pregnancy (4, 6, 8, 9, 56-59).
The prevalence of postpartum pain also varies, because of the previously
mentioned factors and the time point at which postpartum PGP is measured (6,
21, 31, 57). According to the International Classification of Diseases (ICD—
10), pregnancy-related PGP has no specific diagnostic code (60). This means
that several codes may be used for the same symptoms, which in turn can make
the prevalence hard to estimate (61).
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Example of ICD-10 codes being used for pelvic girdle pain

e R10.2 Pelvic and perineal pain

e 026.7 Subluxation of symphysis pubis in pregnancy

e 026.9 Pregnancy-related condition, unspecified

e M53.3 Sacrococcygeal disorders not elsewhere specified
e M54.5 Low back pain

Figure 2. Example of ICD-10 codes used to classify PGP.

As pregnancy proceeds, every additional gestational week may increase the
odds of having PGP (9). The strongest predictor for having PGP in pregnancy
was having a history of lumbar pain/PGP (9, 25, 36).

1.1.3 DIAGNOSING PELVIC GIRDLE PAIN

To diagnose pregnancy-related PGP, a thorough examination is important to
differentiate between PGP, lumbar pain, and hip joint pathology. Other
possible causes of pain, such as trauma, inflammatory disease, neurologic
symptoms, and so-called “red flags” pointing towards a more serious
pathology, need to be ruled out (7). For a precise diagnosis of PGP, and to
differentiate it from lumbar pain, PGP should be reproducible through pain
provocation tests. Various tests are available, but the most commonly used and
recommended ones for diagnosing PGP, according to the European guidelines
(4) and the Swedish profession-specific guidelines for physiotherapists (62),
are displayed in Table 1.

The pain provocation tests can be used to assess symptom severity (number of
positive tests) and to classify symptoms into subgroups of PGP; Isolated
symphyseal pain, unilateral sacroiliac pain, bilateral sacroiliac pain, or pelvic
girdle syndrome (pain in all three joints of the pelvis) (63). A positive outcome
for the pain provocation tests for posterior and anterior PGP is if the test
reproduces a familiar pain in the area of the sacroiliac joints or the pubic
symphysis. The 4-P has the highest sensitivity and specificity among the tests
for posterior pain (Table 1).
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Table 1. Clinical tests used for diagnosing PGP

Test Performance Sensi- Speci-

tivity ficity

Posterior pain

Posterior pain Patient supine with the tested leg in 90 0.81- 0.80—

provocation test (4-P) hip- and knee flexion. PT stabilizes ASISon  0.93 0.98

(63-65) the opposite side. A downward (dorsal)
light pressure is applied to the knee.

Sl compression test Patient supine, PT places hands with 0.04- 1.00

(63) crossed arms on ASIS bilaterally and 0.40%*
applies a dorsolateral pressure.

Sl distraction test (63)  Patient side-lying, hip flexion 45°, knee 0.24— 1.00
flexion 90°. PT places both hands on the 0.70*
upper ilium and applies a downward
pressure.

Sacral thrust (66), not Patient prone (side-lying in pregnancy), PT  0.63 0.75

evaluated in pregnancy  applies a downward (ventral) pressure on
sacrum.

Palpation LDL (67) Palpation of the ligament below the 0.76 -
posterior iliac spine.

Patrick’s test (63) Patient supine with one foot on the 0.40- 0.99
opposite knee, the leg in flexion, 0.70*
abduction and external rotation.

Anterior pain

Pulling-a-mat (MAT) Patient standing, one straight leg is 0.85 0.89

test (68) abducted and then adducted with
constant contact with the floor.

Modified Standing on one leg, the other leg heldat  0.60, 0.99

Trendelenburg (63) 90° hip- and knee flexion. 0.62**

Pain drawing (68) Patients mark their painful area(s) on a 0.96 0.85
body-chart.

Palpation symphysis Palpation of the pubic symphysis. 0.60, 0.99

(63) 0.81%*

Functional tests

Active straight leg Patient supine, raises one leg 20 cm from 0.54 0.88

raise test (ASLR) (69) the examination table and grades the 0.68%***

difficulty 0-5 per leg.

PT, Physiotherapist; ASIS, Anterior superior iliac spine; SlJ, Sacroiliac joints; LDL, Long dorsal ligament
* different values depending on classification group (one sided/double sided SIJ syndrome, pelvic girdle

syndrome)

** for classification groups pelvic girdle syndrome, and symphysiolysis respectively
*** sensitivity for ASLR is higher when combined with 4-P
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To increase the accuracy of the diagnosis of sacroiliac joint pain it is
recommended that the 4-P, compression-, distraction-, and sacral thrust tests
are clustered with a cut-off point for diagnosing PGP of >2 positive tests (66,
70). On the contrary, a systematic review suggests that clusters of tests are
better for ruling out sacroiliac joint pain than diagnosing it (71). The ASLR
could be added to the test cluster as a test to assess muscular function in the
trunk and pelvic area in pregnant women (69). The woman grades the difficulty
of her lifting one leg from the treatment table (0 = no difficulties to 5 = unable
to lift the leg), and the score of each leg is combined into a summary score. In
pregnancy, the recommended cut-off for the ASLR is 0-1. The test has
moderate sensitivity, but combined with 4-P the sensitivity gets higher for
posterior PGP (69).

Patrick’s test is not only a test for the compression/distraction of the sacroiliac
joint, but there is also stress on its anterior ligaments and the hip joint.
Depending on where pain is felt during the test, it may indicate that either the
sacroiliac joint or the hip joint is affected (63). The thigh thrust is another test
used for diagnosing PGP (66). It is similar to the 4-P, performed in the same
position but with the tested leg in adduction and the force applied by the
physiotherapist as 3—5 high velocity thrusts instead of a continuous light
pressure. The test has lower sensitivity/specificity than 4-P (64, 66) and may
be more painful and harder to perform in pregnancy due to the growing belly;
thus, 4-P is a better choice in pregnancy. For anterior pain, palpation of the
pubic symphysis has high sensitivity and specificity (Table 1) but may be very
painful, and thus could be considered to be avoided. The MAT-test, a pain
drawing, and the Trendelenburg test could be a proper cluster for diagnosing
symphyseal pain (63, 68). Overall, these pelvic pain provocation tests show a
moderate to high sensitivity (Table 1). The inter-examiner reliability, evaluated
by Cohen’s kappa, ranged between 0.34—0.89 for the pain provocation tests in
the study by Albert et al. (63). The lowest kappa coefficients were detected for
palpation of LDL (0.34) and Patrick’s test (0.54), and the highest for palpation
of the pubic symphysis in anterior pelvic pain (0.89). Albert et al. considered
values of 0.41-0.60 as moderate strength of agreement, 0.61-0.80 as
substantial, and 0.81-1.0 as almost perfect (63).

Previous studies have evaluated the pelvic pain provocation tests, used
individually or in different combinations, in cohorts of pregnant women in
order to classify pregnancy-related lumbopelvic pain (63, 72). Albert et al (63)
evaluated 15 individual tests, used to classify different types of pregnancy-
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related PGP. The tests were found to be easy to use, precise for pain
localization, and they had high sensitivity and specificity (63).

In pregnancy, the only tested clinical procedure for diagnosing PGP is by
Gutke et al (73), who evaluated a classification system to differentiate between
lumbar pain and PGP among pregnant women and this procedure is often used
in clinical work and research today. The procedure is based on the
recommended test cluster by Laslett et al (66), and were further adapted by the
authors to fit pregnant women (73). It includes assessment of hip range of
motion, a neurological examination (L4-S1 levels), pelvic pain provocation
tests, a mechanical lumbar spine assessment, and the ASLR. This test
procedure shows substantial inter-rater agreement, with a kappa coefficient of
0.79 for differentiating between lumbar pain and PGP in pregnant women (73).

1.1.4 IMPACT ON WOMEN'’S EVERYDAY LIFE

The impact of PGP on women’s everyday life can be structured according to
the International Classification of Functioning, Disability and Health (ICF) (1).
This model has been developed by the World Health Organization for
assessing functioning and is based on the bio-psycho-social model developed
by Engel (74) to cover all aspects of a health condition. Functioning, and its
counterpart, disability, is the result of interactions between all components
included in the ICF model. Health conditions such as PGP may affect function
of the body (e.g., pain, concern), limit the ability to be active (e.g., walking
difficulties), and result in difficulties in participating in social activities and
work (75) (Figure 3). Pregnant women have a higher rate of sick leave than
women in general (76), and PGP is one of the most common causes for sick
leave (77, 78). Being on sick leave may lead to a feeling of exclusion from
professional life and its social interactions, which can cause distress and have
impact on the woman’s health (79).

Personal factors, such as previous pregnancies or prior experience with any
type of pain, may influence the individual woman’s perception of PGP.
Environmental factors, such as living in a house without an elevator, the
presence or absence of support from family and friends, and prevailing
attitudes towards pain in their surroundings, may influence the experience of
pain (Figure. 3). ICF provides a framework for a holistic view of PGP that
enlightens the individual woman’s experience of pain, limitations, and the
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aspects that are most important to her, which is important to address when
designing physiotherapy treatment.

[ Pelvic girdle pain ]

A

v V

Restricted participation
*Work

elLeisure

*Social activities

Activity limitations
*Walking
*Movements

s Activities of daily living

Impairments of body function
*Pain

*Concern

*Decreased muscular strength

«—>

t I t
Environmental factors Personal factors
*Social support *Age
+Physical environment *Beliefs and thoughts
*Attitudinal environment *Previous pain experience

Figure 3. PGP structured according to the framework of the International
Classification of Functioning, Disability and Health (ICF) (1). Impairments,
limitations and factors that may affect the experience of PGP (75, 80).

Women report that PGP limits their functioning in various ways and that they
cannot be as physically active as they want to be due to their symptoms (75,
80). Regular physical activity is known to have health benefits for people of
all ages (81, 82). Pregnant and postpartum women are recommended to follow
general guidelines for physical activity; to reduce sedentary time, and to be
physically active at least 150 minutes per week on a moderate intensity level
(81). Few pregnant women reach this recommendation; a decreased physical
activity level is common during pregnancy (83), and this decrease remains
after delivery (84, 85). For pregnant women who stay active there is a lower
risk for complications such as diabetes, hypertension, and preeclampsia (86).
Tiredness, lack of time, PGP, uncertainty about safe exercise and lack of social
support are common reasons for not being active during pregnancy (87-90).
Among postpartum women, the adaptation to life as a new mother including
fatigue, lack of time and motivation, and poor knowledge about suitable
activities are barriers for physical activity (90-92).

Physiotherapists have an important role in education about PGP and in
promoting physical activity for both pregnant and postpartum women. To help
women find safe ways to be physically active, and to find alternatives for
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painful working positions or tasks, may reduce sick-leave and promote overall
health both in pregnancy and postpartum.

1.1.5 PHYSIOTHERAPY FOR PELVIC GIRDLE PAIN

There is currently limited evidence regarding effective treatment for PGP (4,
93-95), but acupuncture, muscle strengthening exercises for the trunk and
pelvic/hip area, and a pelvic belt are interventions that could be used.

The physiology behind the pain-relieving effect of acupuncture is not
completely clear. Needles are inserted in different traditional acupuncture
points, distributed along meridians over the whole body. The meridians do not
correspond with any specific anatomic structures, but the acupoints are located
over areas with high concentration of A-delta and C fibres (96). The needles
are stimulated manually to create a deep feeling of numbness, aching, or
stinging, “de qi.” Also, electrical stimulation can be applied to the needles,
giving a different response than with manual stimulation. The pain-relieving
effect of acupuncture is suggested to result from increased blood circulation,
release of endogenous opioids. Pain relief is also explained by the gate-control
theory and through activation of descendent pain inhibitory pathways (96).
Acupuncture is considered a safe treatment method with few and minor
adverse effects and could be recommended as treatment for musculoskeletal
pain including PGP. It is also considered safe to administer in pregnancy; no
negative effect on delivery outcomes has been shown among women treated
with acupuncture during pregnancy (97, 98).

Previous research has reported that reduced muscle function in the trunk and
hip could affect severity of PGP (99). Exercise could be a way of preventing
PGP (100), and women who exercised before pregnancy may have a reduced
risk for PGP in pregnancy (101). Today there is limited evidence regarding
stabilizing exercise for treating PGP (102). Previous studies are heterogeneous
when it comes to type of exercises and dosages, which makes it difficult to
draw conclusions (103).

A stabilizing pelvic belt could relieve PGP through increasing the force closure
mechanism of the pelvis via the external force applied by the belt (104). The
proprioceptive input given by the belt may enhance muscular control and have
effect on pain via the gate-control theory (105, 106). Transcutaneous electric
nerve stimulation (TENS) is another common method used by physiotherapists
for treating PGP, but there is limited evidence for its effectiveness (107, 108).
TENS is a non-invasive method of pain relief where electrodes, connected to
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an electronic portable device, are placed over the painful area (96). The electric
stimulation could be of high (80 Hz), or low (2 Hz) frequency. High frequency
stimulation should result in a tingling, non-painful sensation in the area of
stimulation, while low frequency TENS induces muscle contractions. Pain
relief is explained by the gate-control theory, activation of descending pain-
inhibitory pathways, and release of endogenous opioids (109). TENS has few
adverse effects, mostly soreness or skin irritation under the electrodes (110),
and is considered safe to use during pregnancy (107, 111).

1.1.6 PELVIC GIRDLE PAIN AND HEALTHCARE

Research shows that women’s knowledge about PGP is often sparse and
women describe experiences of healthcare providers also lacking knowledge
and understanding (75). Feelings of being misunderstood, rejected, and told
that PGP is something that is normal in pregnancy, as well as difficulties in
achieving proper treatment are expressed by pregnant women with PGP (75).

When women with PGP seek care for their symptoms, the midwife is often the
first and natural contact as almost all pregnant women in Sweden are enlisted
at a maternity health-care center. A report from the Swedish National Board of
Health and Welfare (112) highlights the important role of midwives in
supporting women during and after pregnancy. It was found that a significant
majority (85%) of women experienced worries during pregnancy,
predominantly concerning their child’s health, the childbirth process, and
potential perineal tears. Postpartum concerns shifted towards the child’s well-
being, their own recovery process, and overall health. Engaging with
healthcare providers, including midwives, physiotherapists, or psychologists,
was reported to increase women'’s sense of security. However, the report also
points out a notable uncertainty among women, especially those born outside
the Nordic countries, about where to seek help for physical or mental health
issues. To address specific challenges like PGP, urinary incontinence, and
diastasis recti, women expressed a need for easier access to physiotherapy
services, both during pregnancy and after delivery (112). This suggests a gap
in the healthcare system’s ability to adequately guide and support women
through pregnancy and postpartum, indicating a need for improved
communication and referral processes as well as a need for marketing the
competence of physiotherapists in the field of women’s health.
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2 RATIONALE OF THIS THESIS

About half of all pregnant women experience PGP to some extent and one can
argue that this makes PGP a public health issue, even if it is not classified as a
disease. The cause of PGP is not completely clear and evidence for current
interventions and/or prevention is limited. This thesis is based on questions
about how PGP should be managed in clinical practice to be able to provide
adequate management for PGP

Evidence-based treatment for PGP includes acupuncture, but TENS is widely
used in physiotherapy practice, even though evidence is lacking (107, 108).
The pain-relieving mechanisms of acupuncture and TENS are similar, with
release of endogenous opioids and decreased pain explained by the gate-
control theory (96), but it is unknown whether either one is superior in PGP.
Knowledge is also sparse about long-term effects of physiotherapy for PGP
with the aim of managing pain and its effect on functioning, physical activity
level and symptoms.

There are guidelines for treating PGP (4, 62), but whether they thoroughly
address the issues women experience in pregnancy or postpartum is not yet
known. Knowledge about what expectations and needs women have when they
seek physiotherapy for PGP is lacking, and thus, physiotherapists may fail to
offer adequate treatment.

Because PGP can debut in different gestational weeks or early postpartum, and
has a complex nature affecting women in various ways (75), no standard
treatment can be provided, and thus individually tailored interventions are
needed. It is unknown whether women are satisfied with received
physiotherapy treatment based on treatment guidelines and tailored to their
individual needs.

There is also a lack of knowledge regarding possible factors, identifiable in
pregnancy, that may be associated with the level of functioning postpartum.
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3 AIMS

This project aimed to investigate physiotherapy for PGP in pregnancy:
expectations for treatment, treatment satisfaction, and how treatment aimed to
improve pain management affects functioning, physical activity level, and
symptoms in short- and long-term perspectives.

3.1 SPECIFIC AIMS

To investigate if there are differences between acupuncture and
transcutaneous electric nerve stimulation (TENS) as treatment for PGP
in pregnancy in order to manage pain and thus maintain health and
functioning in daily activities and physical activity. (Paper I)

To explore pregnant women'’s lived experience of PGP and what needs
and expectations they express prior to a physical therapy consultation.
(Paper 1)

To describe current levels of functioning, physical activity, pain, and
treatment satisfaction in women who received individually tailored
physiotherapy based on treatment guidelines for PGP in their latest
pregnancy. Another objective was to investigate relationships between
factors that could impact disability resulting from PGP postpartum.
(Paper 11I)

To investigate functioning, physical activity level, and possible
remaining PGP at 4 months and 3 years postpartum, respectively, and
investigate relationships between factors that could impact functioning
3 years postpartum. (Paper IV)
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4 METHODS

The basis for this thesis is four studies with different designs: one randomized
controlled trial (RCT) with a long-term follow-up, one qualitative study, and
one cross-sectional study (Table 2). The different designs provide a broad
perspective on PGP, both in pregnancy and postpartum, and give an important
insight into women’s needs and expectations when they seek physiotherapy.
Altogether, these studies add to the existing knowledge regarding
physiotherapy for PGP.

Table 2. Overview of Papers I-IV

Paper | Paper Il Paper Il Paper IV
Design Randomized Qualitative study;  Cross-sectional Long-term
controlled trial  phenomenological  study follow-up of
approach Paper |
Time point In pregnancy In pregnancy 4 months 4 months and
postpartum 3 years
postpartum
Participants  Pregnant Pregnant women Women who Participants
women with seeking received in initial RCT
clinically physiotherapy physiotherapy for (n=77at4
verified PGP due to PGP PGP in pregnancy months, n =
(n=113) (n=15) (n=164) 57 at 3 years)
Recruitment Two maternity  One primary-care One primary-care See Paper |
health care rehabilitation rehabilitation
centers in center in center in
western Gothenburg Gothenburg
Sweden
Intervention  Five weeks of - Tailored -
either physiotherapy
acupuncture based on current
or TENS guidelines
Data PROM and CA  Individual face-to- PROM via PROM + CA at
collection at baseline face interviews questionnaire 4 months pp
and post + PROM 3
treatment years pp
Trial VGFOUREG- VGFOUREG- VGFOUREG— VGFOUREG—-
registration 127261 220091 220091 127261
Ethical No. 308-13 No. 105-16 No. 105-6 No. 308-13
approval

RCT, Randomized controlled trial; PROM, Patient-reported outcome measures; CA, Clinical
assessment; pp, postpartum.
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Ethical approval was granted for all studies by the regional ethical review
board in Gothenburg, Sweden. Informed consent was obtained from all
participants, and procedures were conducted according to the Declaration of
Helsinki.

4.1 OUTCOME MEASUREMENTS

The following instruments (Table 3) were used in the different studies with the
aim of covering all aspects of the ICF in each of the studies.

Table 3. Overviews of the outcome measures used in Papers |, Ill, and IV

Construct Instrument Paper | Paper Il Paper IV
4 months 3 years

Functioning PSFS X X X X

Functioning PGQ X X X X

Disability oDl X X

Physical Activity Two single X X X X
questions

Work Ability WAI, one X X X X
question

Pain intensity NRS X X X X

Pain-related concern NRS X X X X

Health EQ-5D X X X

Health EQ-VAS X X X

Health NRS X X

Depressive symptoms  EDPS X X

Catastrophizing CSQ-CAT X

Depression/anxiety HADS X

Urinary incontinence Yes/no X X

Urinary incontinence 1CIQ-UI X

Recovery GRC X X

PSFS, Patient-Specific Functional Scale; ODI, Oswestry Disability Index; WAI, Work Ability

Index; NRS, Numeric Rating Scale; EQ-5D, EuroQolL 5 dimensions; EQ-VAS; EuroQol Visual
Analogue Scale; EDPS, Edinburgh Postnatal Depression Scale; CSQ-CAT, Coping Strategies
Questionnaire, subscale “Catastrophizing”; HADS, Hospital Anxiety and Depression Scale;
ICIQ-UI, International Consultation on Incontinence Questionnaire; GRC, Global Rating of
Change Scale

* After data collection was completed, the research group was informed that PGQsve differs
from the original questionnaire (113) regarding one item. In the Swedish version, the
timeframe in item 8 is 10 minutes compared to 60 minutes in the original version.
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The Patient-Specific Functional Scale (PSFS) is an instrument where the
participant chooses two activities they experienced as difficult due to PGP
and rate the difficulty in performing those activities on an NRS 0-10, where
10 = can perform the activity unrestrictedly or as before the onset of PGP.
The PSFS measures functioning based mostly on the “Activities” and
Participation” components of the ICF, and the activities chosen by the
participants are often very specific to the individual, in contrast to more
condition-specific measurements which include the most commonly
troublesome activities for the participants. A recent systematic review
showed insufficient construct validity for measuring physical function,
sufficient test-retest reliability, and insufficient responsiveness for patients
with back problems (114). According to Abbott et al., minimum important
difference (MID) for PSFS ranged from 1.3 (small/medium change), to 2.7
(large change) in a sample of patients with back pain (115), and Pathak et al.
reported a minimum important change (MIC) of median 2.0 (range 0.8-2.9)
(114).

The Pelvic Girdle Questionnaire (PGQ) (113) is a recommended instrument
for measuring pain frequency/intensity/severity and functioning/disability in
PGP (116), and it includes specific activities often reported as painful by
women with PGP. This corresponds to the components of body function and
activity according to the ICF. The instrument consists of 25 questions and a
total score (questions 1-25), and two scores for the subscales of “Activity”
(question 1-20), and “Symptoms” (questions 21-25) are calculated. A score of
0% = no disability. The PGQ is translated into several languages and pooled
evidence from a systematic review showed PGQ to have sufficient internal
consistency, construct validity, reliability, and responsiveness. The instrument
is recommended for assessing pain intensity, symptomatic activities and
activity limitations in PGQ (116, 117). A general MIC for PGQ is 25, but when
analyzed for subgroups of low (<28), moderate (28-62), and high (>62)
baseline PGQ scores, the MIC values were 6, 32, and 33 for the subgroups,
respectively (117).

The Oswestry Disability Index (ODI) was initially developed for use in lumbar
pain (118). It is a 10-item questionnaire, in which each item (pain intensity,
personal care, lifting, walking, sitting, standing, sleep, sex, social life,
travelling) is graded on a scale 0-5, where 5 = severe disability. The scores are
summarized, divided by the maximum score, and then multiplied by 100 to
calculate a percentage score. Scores of 21-40 indicates moderate disability,
41-60 severe disability, 61-80 incapacitating disability, and >80 indicates that
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the patient is bed-bound (118). The ODI measures disability according to body
function and activity on the ICF. For PGP the ODI shows inconsistent content
validity, sufficient internal consistency and sufficient reliability (116). Abbott
et al. reported a MID as -12 (115), and Ogollah identified a MIC of 3.1 for
pregnant women with PGQ (119).

For measuring the women’s physical activity level, two single-item questions
were used (120), inspired by a Norwegian study (121). The participants
reported how many days per week they were active on a moderate intensity
level for at least 30 minutes and/or active on a high intensity level for at least
20 minutes. Based on each individual woman’s answers, a calculation was
made to see if she met the general recommendations for physical activity of at
least 150 minutes/week (81). Single-item questions show strong test-retest
reliability and moderate concurrent validity (120).

The measure of work ability was made using a single-item question from the
Work Ability Index, WAI (122, 123) The participants were asked to grade their
current work ability on an Numeric Rating Scale (NRS) 0-10, where 10 = work
ability at its best. The single-item question is responsive to change and has
acceptable reliability and construct validity. The minimum clinical important
change (MCIC) was 1.5-2 points (124, 125).

For measurement of pain intensity, an NRS 0—10 was used, 0 = no pain, which
is considered as a valid measurement for pain intensity (119, 126) with good
responsiveness. MID for the NRS was identified as -1.5 (small change), -3.0
(medium change) to -3.5 (large change) for a variety of musculoskeletal
disorders (115), and for pregnant women with PGQ, a MIC of 1.3 is described
(119).

Pain-related concern was measured by an NRS 0-10, 0 = no concern (127).
This instrument has not been previously evaluated in PGP, but it is considered
a valid and sensitive measurement of anxiety in patients before surgery (127)

Edinburgh Post-natal Depression Scale (EPDS) is a valid instrument for
detecting depression (128, 129), both in pregnancy and postpartum. The
participant answers 10 questions, scored 0-3, and a total score of >13 indicates
symptoms of depression which need to be further investigated (129). The
instrument shows high test-retest reliability and moderate concurrent validity
(130).
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Coping strategies were measured by the Coping Strategies Questionnaire
(CSQ), a 50-item questionnaire (48 items divided into eight subscales and two
concluding questions about control of pain and ability to relieve pain). The
participants range each item on a scale from 0—6 where 0 indicates “never use
this strategy” and 6 “always use this strategy”. The item scores are summed to
create a total score for each subscale (131). The Swedish version of CSQ shows
high internal consistency and moderate test-retest reliability (132). The
subscale of Catastrophizing (CSQ-CAT) (133) was used in Paper I, as
catastrophizing is a factor that can be associated with lumbopelvic pain and
postpartum functioning (35). This subscale ranges from 0 to 48 with 0 = no
catastrophizing beliefs.

Because of the long interval since pregnancy and delivery, the Hospital
Anxiety and Depression Scale (HADS), an instrument suitable for screening
for symptoms of anxiety and or depression (134, 135) was used instead of the
EPDS in the three-year follow up of the RCT (Paper IV). The scale ranges 0—
21 for the subscales Anxiety (HADS-A), and Depression (HADS-D),
respectively. A cut-off score of >8 for each scale is used to detect a possible
anxiety/depressive disorder. The instrument has moderate internal consistency
and high construct validity (136)

Health was measured by EuroQol 5 dimensions (EQ-5D), which includes five
items (movement, hygiene, daily activities, pain/complaints, and
worries/depressive symptoms) (137), including the EuroQoL Vertical
Analogue Scale (EQ-VAS), a vertical scale of 0—100 mm where the participant
marks their current health status. The EQ-5D is an instrument with high
construct-, content-, and convergent validity, and it also have a high test-retest
reliability (138).

In addition to EQ 5D, overall health was also measured by an NRS in Paper
111 and as a single measurement of overall health in Paper [V at 4 months. The
women graded their perceived current health on an NRS 0-10 where 0 = best
imaginable health. This reversed NRS may be less common than the scale
where 10 describes the best imaginable state.

Urinary incontinence was assessed briefly in the initial RCT (Paper I) and at
the 4-month follow-up (Paper IV) by asking if the participant experienced any
urinary incontinence. If yes, one question about frequency and one about
volume followed.
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At the 3-year term follow up (Paper IV), the short form of the International
Consultation on Incontinence Questionnaire (ICIQ-UI) (139, 140) was
included to get a more detailed picture of possible remaining incontinence
symptoms. The ICIQ-UI consists of four questions; assessing frequency,
severity, the impact incontinence has on quality of life, and the situations in
which incontinence occurs. The scores are summarized, and 0 = no
incontinence symptoms, 1-5 = slight, 612 = moderate, 13—18 = severe, 19—
21 = very severe symptoms (140).

Postpartum recovery was measured by the Global Rating of Change Scale
(GRC) (141), an NRS where the participants grade their current state in
comparison to when they received treatment for PGP; 10 = completely
recovered. This instrument shows excellent test-retest reliability but varying
convergent validity among studies (142). MID is estimated to -7 to +7 (115).

To be able to describe the study population, demographic information was
collected through the questionnaires at all time-points, about the participants’
age, gestational week (in pregnancy), height, weight, highest completed
education, financial status, marital status, possible previous diagnoses, and
possible side effects of treatment. In questionnaires postpartum, additional
information on delivery mode and possible complications was collected.

4.2 CLINICAL ASSESSMENT

To verify PGP and exclude the hip joint or lumbar spine as the origin of pain,
the participants included in Papers [-IV were assessed by a physiotherapist. In
the papers included in this thesis, all clinical assessments were made in the
same way, based on a procedure developed after recommendation in guidelines
emphasizing the importance of differentiating lumbar pain from PGP (73)
(Table 4). This procedure could be performed throughout pregnancy and shows
substantial ability to distinguish between PGP, lumbar pain or a combination
of both (73). The original procedure was adapted, based on clinical reasoning,
and Gaenslen’s test was excluded due to the clinical experience of the test
being too provocative for pregnant women, and its lower sensitivity (0.52) and
specificity (0.74) than the other tests included. According to Laslett et al.,
Gaenslen’s test could be removed from a cluster of tests without compromising
the diagnostic properties of the test cluster (66). The sacral thrust was added
instead but was performed with the woman in side-lying position due to the
pregnant abdomen and with a continuous pressure applied perpendicular to the
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sacrum (73). The MAT test was included to be able to detect symphyseal pain
(68).

Table 4. Tests included in the clinical assessment

Test Paper | Paper Il  Paperlll PaperlV, at
4 months
postpartum

ROM hip joints X X X X

Neurological assessment L4-S1 X X X X

Pulling-a-mat (MAT) test X X

Posterior pelvic pain provocation X X X X

test (4P)

SlJ compression test X X X X

SlJ distraction test X X X X

Sacral thrust X X X X

Active straight leg raise (ASLR) X X X X

Lumbar assessment (flexion, X X X X

extension)

Unipedal balance test X (X)* - X

Biering-Sorensen test - - X

Back flexor test - - X

ROM, Range of motion; SlJ, Sacroiliac joint
* A Trendelenburg test was performed

The assessments contained a neurological examination (sensitivity, isometric
strength, and reflexes corresponding to L4-S1 levels), hip range of motion,
pelvic pain provocation tests, a brief mechanical lumbar spine assessment, the
active straight leg test (ASLR) and a unipedal stance test (73, 143). At the 4-
month follow-up in Paper IV, assessment of endurance in back extensors
(Biering-Sorensen test) and back flexors was added to the procedure (73, 99,
144) (Table 4).

4.3 PARTICIPANTS AND PROCEDURES

Data (Table 5) were collected through questionnaires for Papers I, I, and IV
and for Paper Il before recording of the face-to-face interviews took place.
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Inclusion criteria for participants in the studies included in this thesis are
displayed in Table 5. A common criterion in all the studies was that the
participants should be able to understand Swedish in speech and writing.

Table 5. Inclusion- and exclusion criteria for studies presented in Papers | to IV

Inclusion e Singleton pregnancy (Paper )
criteria e PGP or combined PGP/lumbar pain in gestational weeks 12-28 (Paper I)
e Pain over sacroiliac joints, and/or pubic bone, verified by >2 positive pain
provocation tests or a positive ASLR (Paper 1)
e ODlI score 220% and/or <6 in one activity of the PSFS (Paper I)
e PGP with debut in pregnancy, clinically verified (Papers Il & I11)
e Received physiotherapy for their complaints (Paper Ill)
Exclusion e Previous fracture, surgery, or malignant disease in the back, pelvis, or hips
criteria (Papers I-1V)
e Any systemic disease or obstetric complication that contraindicates
treatment or tests (Papers I-1V)
e Contraindications for TENS; pacemaker; decreased sensation in the
treatment area (Paper I)
e Contraindications for acupuncture; treatment with anticoagulants (Paper 1)
e Start of other treatment during the study period (Paper I)

PGP, Pelvic girdle pain; ASLR, Active straight leg test; ODI, Oswestry Disability Index, TENS,
Transcutaneous electric nerve stimulation

The study presented in Paper [ was conducted in two Swedish cities between
2014 and 2018. Participants were recruited through midwives at maternity
health and if a woman mentioned to the midwife that she had pain in the pelvic
region, the midwife briefly informed her about the ongoing study and provided
contact information and the study e-mail address. Women who were interested
sent their contact information to the study e-mail and the test leader called back
to provide more information, and a screening for inclusion, and to book an
appointment for baseline tests. After baseline tests to verify PGP and
completion of the first questionnaire, those who fulfilled the inclusion criteria
were referred to the treating physiotherapist for start of treatment. Before
treatment started, participants were randomized 1:1 into the two intervention
groups.

Recruitment of participants for Paper II, was done through a primary-care
rehabilitation center in Gothenburg, Sweden, between February 2017 and
October 2019. When a pregnant woman called to book an appointment due to
PGP, she was briefly informed about the study and asked if a researcher could
call her for further information. The ones who accepted were contacted and the
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interview was scheduled prior to the first physiotherapy visit. In total 16
women were interviewed, face-to-face, at a location chosen by the individual
woman. One interview was excluded, due to the woman having a rheumatic
disease, leaving 15 for analysis. Participants were married/cohabiting, with
full-/part-time jobs; four were on sick leave during interviews. In the semi-
structured interviews, an open-ended question guide was used that focused on
living with PGP; its impact on daily, social, and working life; and expectations
of physiotherapy treatment. All women were asked the same opening question
about seeking physiotherapy for lumbar pain/PGP. Follow-up questions
ensured rich descriptions. Interviews were audio-recorded and transcribed
verbatim, and a pilot interview helped refine the guide. The interviews lasted
25—-40 minutes each and provided rich narratives on experiences, needs, and
expectations.

For Paper 111, participants were recruited via a physiotherapist specialized in
women’s health at a primary health care center in western Sweden. The
recruitment, spanning from 2017 to 2021, relied on the clinic’s regular patient
flow, without any external advertising. Due to the Covid-19 pandemic in 2020—
21, the patient flow decreased, which prolonged the inclusion period. A first
round of questionnaires was sent to 302 women who received physiotherapy
for PGP during their latest pregnancy. Non-responders received a reminder
after three weeks, followed by a second reminder, if necessary. The
questionnaire was returned by 164 women.

Paper IV is a follow-up study; for the recruitment, see Paper I. The women
who completed the initial RCT were invited to a follow up visit 4 months
postpartum, which included a clinical assessment and a questionnaire. Those
who attended the visit were invited via mail to fill in a questionnaire that
constituted the final follow-up 3 years postpartum (Figure 4).

~

3 years postpartum
(n=57)

eQuestionnaire

(n=77)
eQuestionnaire
oClinical assessment

eQuestionnaire
Clinical assessment

eQuestionnaire

Baseline (n=113) Post-treatment (n=86)
oClinical assessment

4 months postpartum ‘

Figure 4. Timeline of inclusion Papers I and IV.
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Twelve women (3 acupuncture/9 TENS) had subsequent pregnancies during
the period between the initial RCT and the 3-year follow up, and 4 women (3
acupuncture/l TENS) reported that they were pregnant at the 3-year follow-
up. Two women were on sick leave at each time point, respectively. Baseline
characteristics for the participants in Papers I to 1] are displayed in Table 6.

Table 6. Demographic characteristics at inclusion for participants in Papers I-lll. Paper IV is a
follow-up and includes participants from Paper |

Variable Paper | Paper Il Paper Il
n=113 n=15 n =164
Acupuncture  TENS
n =56 n=57
Maternal age, mean (SD) 30.5 31.1 31.4 32.6 (4.06)
min; max 20.0; 38.0 22.0;43.0 26.0; 37.0 20.0;44.0
Gestational week, mean (SD)  20.9 20.8 23.4 n.a.
min; max 11.0; 28.0 10.0;28.0 9.0;37.0
BMI, mean (SD) 25.6(4.53)  26.4(3.87) - 25.6 (4.84)
min; max 19.5; 41.8 19.7; 35.0 17.6;40.3

Parity, n (%)

0 21(37.5) 22 (38.6) 7 (47.0) n.a.

1 30 (53.6) 28(49.1)  6(40.0) 85 (52.1)

>2 5(8.9) 7(12.3)  2(13.0) 78 (47.9)
n=163

Living with partner - - 15 (100) 162 (99.4)
n=164

Sick leave; yes, n (%) 9(16.1) 7 (12.3) 4 (26.6) -

Educational level, n (%)

Elementary/high school 13 (23.2) 22 (38.6) 3(20.0) 33(20.1)
College/university 46 (76.8) 35(61.4) 12 (80.0) 131 (79.9)
Manage financially; yes (%) 52(92.9) 56 (96.5) * 145 (88.4)

TENS, Transcutaneous electric nerve stimulation; BMI, Body mass index; n.a., not applicable
* All participants had a full/part-time occupation at the time of inclusion
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4.4 INTERVENTIONS PAPERS I AND Il

The interventions in Paper I lasted five weeks for both groups, all women
received general written advice on managing PGP in addition to their specific
treatment.

The acupuncture treatment involved 10 acupuncture sessions administered by
a physiotherapist and scheduled twice a week for the first three weeks, and
once a week for the remaining two weeks. For ethical reasons, the treatment
was not extended beyond the point where any participant experienced adequate
pain relief, even if this occurred before completing all ten sessions. The
acupuncture points selected for each woman were tailored to her specific
symptoms and clinical condition, following a protocol detailed in a prior study
(145). Once the needles were inserted and manually stimulated to induce de
Qi, a sensation of spreading or heaviness from the insertion point, they
remained in place for 30 minutes. During this time, they were manually
stimulated again at 10 and 20 minutes. Participants received written
information about acupuncture at the beginning of the treatment and were
advised to report any side effects they noticed to the physiotherapist.

A physiotherapist customized the placement of TENS electrodes based on each
woman’s specific symptoms. This placement was either uni- or bilaterally over
the sacroiliac joint and gluteal muscles for posterior PGP, or in the groin area
for symphyseal pain. The participants used the TENS device at home for at
least 30 minutes, twice a day, during five weeks, following personalized oral
and written instructions. The device was set to high frequency stimulation (80
Hz), and the intensity was adjusted to a level that was strong yet not painful
for the area being treated. The women were advised to gradually increase the
intensity during each session to maintain this sensation. After one week, a
follow-up visit with the physiotherapist was scheduled to evaluate and possibly
adjust the treatment. If there was no noticeable effect after the first week, the
stimulation could be switched to a low frequency (2 Hz) for better pain relief.
Three weeks into the intervention, a follow-up phone call was made to each
woman to check on the progress. Finally, after five weeks, there was a
concluding session with the physiotherapist.

The interventions in the study presented in Paper III followed current
guidelines (4, 62, 93) and were tailored to each woman’s unique needs through
clinical reasoning and joint decision-making between the physiotherapist and
the patient, resulting in varying session numbers. A minimum of two visits
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were ensured for all, with some women receiving extra sessions for specific
treatments. Participants received guidance on managing daily tasks and work,
finding pain-free ways to stay active. They were offered to try a pelvic belt for
help with pain management and activity, along with pelvic floor muscle
training and basic exercises for the trunk and hip muscles. For those requiring
more targeted interventions, options like acupuncture or TENS, and/or
exercises (with or without resistance such as elastic bands or weights) to
strengthen muscles in the affected area were available.

4.5 ANALYSIS PAPER I

4.5.1 THEORETICAL FRAMEWORK

The study that preceded Paper Il had a phenomenological approach. Modern
phenomenology has its roots in philosophy, and Edmund Husserl (1859-1938)
is described as its founder. Husserl’s phenomenology is descriptive in its form
and aims to explore the meaning of a phenomenon.

In the field of applied phenomenology, the researcher’s goal is to explore
phenomena characterized by their inherent meaning. Rather than seeking
logical or causal explanations, the focus is on understanding the form and
significance embedded in the research material. The objective is to reveal,
enlighten, or demonstrate by examining expressions, whether verbal or non-
verbal, emanating from lived experiences (146). The participation of
individuals in sharing their personal experiences of a phenomenon is crucial.
However, the researcher’s main focus should be on understanding the
phenomenon itself rather than the personal experiences described by the
participants (147). To effectively uncover the underlying meaning and
structure of the phenomenon, the researcher needs to engage in ongoing
reflective analysis throughout the research process. This requires adopting a
phenomenological approach known as epoché, which involves temporarily
setting aside everyday assumptions to more deeply understand how an
individual experiences a particular phenomenon in their own lifeworld (148).
Bridling or bracketing are other terms for this concept, as we bridle our
previous understanding or put it within brackets, so we do not jump to
conclusions (149, 150).

In everyday life, we tend to accept our perceptions of the world without

question, but in research, it is important to embrace a more questioning and
doubtful attitude. Using epoché/bridling helps researchers become aware of
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how their own experiences and biases might influence their understanding of
the phenomenon. This shift from a personal to a more theoretical and analytical
perspective is essential, and it involves a process called eidetic- or
phenomenological reduction, where the researcher uses their imagination to
rethink their perception of the phenomenon, aiming to view it from a new
angle. This deep and critical reflection can lead to a clearer understanding of
the phenomenon’s core meaning and structure, making these insights relevant
and applicable beyond the specific group in which the phenomenon was
initially studied (148, 149).

In physiotherapy research, a phenomenological approach can be useful for
exploring lived experiences, and there are several phenomenological
philosophies with different foci that could be used to elucidate different parts
of lived experiences (150). In this thesis, Husserl’s descriptive phenomenology
is the basis for an objective description of the lived experience and meaning of
seeking physiotherapy for PGP.

4.5.2 DATA ANALYSIS

The descriptive phenomenological psychological method by Giorgi (151)
guided the analysis, with the aim of describing lived experiences and their
meaning among women seeking physiotherapy for PGP. To ensure an unbiased
exploration of the phenomenon, the researchers applied the concepts of
phenomenological reduction and bracketing, setting aside their existing
knowledge and preconceptions. This process was facilitated by continuous
reflection and collaborative discussions among the research team.

The process of analysis started with listening to the recorded interviews and

reading the transcripts to get a sense of the whole. The process of analysis is
described in detail in Paper 11, and an overview is displayed in Figure 5.
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Identifying meaning
units, parts of the
transcript that
speaks about
experiences of the
phenomenon

Reading the
transcript to get a
sense of the whole

Transforming
meaning units into
expressions that
describes a deeper
meaning of the
experiences of the

Using the
transformed
meaning units as a
base to describe the
underlying structure
of the phenomenon

phenomenon

Figure 5. Process of analysis according to Giorgi et al (151).

4.6 STATISTICAL ANALYSIS PAPER I, lll, AND
\Y

The analyses in Paper I were made using IBM SPSS Statistics v. 24 and SAS
v. 9.4 (SAS Institute Inc., Cary, NC, USA) In Papers III and 1V IBM SPSS
Statistics v. 27 (IBM Corp., Armonk, NY, USA) was used. Demographic
variables were displayed as mean (SD) and median (min;max) or frequency
(percentage) depending on the type of variable. When comparing groups, t-test
was used for independent continuous variables and chi-squared test for
dichotomous variables. An overview of statistical tests used is displayed in
Table 7.

Table 7. Overview of statistical tests used in Papers |, Ill, and IV

Statistics Paper| Paperlll Paper IV
T-test X X X
Chi-squared test X X X
Fisher’s non-parametric permutation test X

Multiple linear regression X

Repeated linear regression X

SD, Standard deviation
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In paper I, analyses of differences both between and within the intervention
groups were made. Data were analyzed according to the principle of intention
to treat (ITT). Because of dropouts and missing data, multiple imputation in
the ITT analysis was necessary, with 50 datasets generated and individual
analyses conducted for each dataset. Subsequently, a pooled analysis of the 50
tests was performed. Fully conditional specifications were used for imputation.
In addition to the ITT-analysis, a full analysis set (FAS), employing Fisher’s
non-parametric permutation test, was performed and this analysis included
only women who completed the intervention.

In paper III, a multiple linear regression analysis with the PGQ-T as a
continuous dependent variable was used to explore the level of disability due
to PGP 4 months postpartum. Unlike previous studies focusing on prevalence
and risk factors, this analysis included previously known risk factors for
postpartum PGP as independent variables to be able to explore possible
associations with the level of functioning. Additionally, a separate analysis
with the PGQ-Activity subscale (PGQ-A) as the dependent variable was
performed. Subgroup analyses were performed using the described regression
models for all participants (n = 164) and those who reported having pain in the
pelvic region during the last four weeks (n = 125). The respective models’
residuals were checked for normal distribution, consistent variance, and
independence from the predicted values. Additionally, the independent
variables were checked for any signs of multicollinearity. No problems were
detected by these evaluations, therefore, the necessary assumptions for the
multiple linear regression models were satisfactorily met.

A repeated linear regression model with an unstructured covariance structure
was used in paper IV to analyze temporal changes within and between
intervention groups. This model, suitable for datasets with repeated measures
and missing data, utilized all available data, with the PSFS as a continuous
dependent variable. Independent variables, chosen based on clinical reasoning
and previously identified factors known to impact functioning due to PGP
during pregnancy. The fixed factors were treatment group, time point, concern
about pain, and PGQ-T. Interaction between treatment and timepoint, and
concern and PGQ-T was added. No issues of multicollinearity were observed
among the selected variables. Additionally, checks for linearity,
homoscedasticity, and normal distribution of residuals were conducted,
confirming that the model’s assumptions were satisfactorily met.
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5 SUMMARY OF RESULTS

5.1 PAPER |

A total of 113 women were randomized into two treatments groups, with no
statistically significant baseline differences between the groups. Both groups
reported pelvic/lumbar pain affecting daily activities, with the sacroiliac joint
as the predominant pain location (93%). Women in both groups reported
decreased work ability, mean 6.5 on an NRS where 10 marked work ability at
its best. Few women (mean 24 %) met the recommendations of at least 150
minutes of moderate physical activity per week. Analgesic use was low in both
groups. Nine women in the acupuncture group and six in the TENS group
reported minor side effects of the interventions at follow-up, such as tiredness,
nausea or initially aggravated symptoms. One woman reported discomfort
from the TENS electrodes, and two women experienced increased activity of
the baby when using the TENS device. Women in the acupuncture group
reported higher positive effect of the treatment (82.5%) compared to TENS
(60%) (p=0.032).

Between groups, no statistically significant changes were detected in ODI or
PA levels from baseline to follow-up. However, both groups exhibited a
decrease in work ability at follow-up, which was expected as pregnancy
proceeded. Within groups, the results showed a significant reduction in pain
intensity for those who received acupuncture (average decrease of 1.26,
p=0.0052) and those who used TENS (average decrease of 1.27, p=0.0002).
Concerns related to pain also significantly decreased in both the acupuncture
group (average decrease of 1.45, p=0.0007) and the TENS group (average
decrease of 2.00, p<0.0001). Additionally, there was an improvement in
functioning for the acupuncture group, with an average increase of 0.89 in
PSES score, which is a statistically significant change (p=0.025) compared to
the TENS group (Figure 6).
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Pain baseline —6 65-82
Pain follow up — 3-';58

Concern baseline % 4.62
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Figure 6. Values of pain intensity, concern about pain, and PSFS at baseline and after
treatment (FAS-analysis). For concern and pain intensity, lower numbers indicate less
concern/pain. For PSFS, higher numbers indicate higher functioning.

There were some minor differences between the results of the ITT analysis and
the FAS. In the FAS analysis, the group using TENS showed an increase in
disability measured by ODI, with an average increase of 3.87 (p=0.043).
However, this was not observed in the ITT analysis, where the average increase
was 3.53 (p=0.11).

In the acupuncture group, there was a significant reduction in catastrophizing
beliefs, CSQ-CAT, observed in the FAS analysis, with an average decrease of
-2.60 (p=0.010), which differed from the ITT analysis, where the average
decrease was -2.50 and not statistically significant (p=0.095).

5.2 PAPER I

The individual interviews resulted in rich narratives and the women spoke
freely and sometimes got emotional about their complaints and struggle to
make the everyday life work. The women provided detailed accounts of their
everyday life, highlighting their challenges, needs, and perspectives. They
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disclosed how PGP profoundly affected them, altering their self-image and
maternal identity, and they struggled to balance daily activities, professional
responsibilities, and social interactions. When these efforts faltered, they felt
overwhelmed and sought support.

The variations in the women’s descriptions, forming the structure of the
phenomenon, are displayed as four themes and their respective constituents

(Figure 7).

An experience with
greater impact on life
than expected

A time for
adjustments and
acceptance

A feeling of insecurity
and concern

A desire to move
forward

eBeing tired of feeling
tired

eEverything is
affected

*A challenge to the
image of
motherhood

*To navigate through
everyday life

eAdjustments to
enable participation
in social life

eThe importance of
help and support

eUncertainty about
the cause of pain

*A changed
experience of my
body

*A need for help
when the situation is
unmanageable

eExpectations of
being seen as a
person in a unique
situation

*An expectation of
the delivery as an
end and a beginning

Figure 7. The lived experience, needs and expectations of pregnant women seeking
physiotherapy for PGP: Themes and constituents derived from the phenomenological
analysis according to Giorgi (151).

The women described PGP as a distressing pain that limited their movement,
affecting daily activities and their roles as partners and mothers. They
struggled with sleep due to discomfort, leading to daytime fatigue, decreased
work ability, and distress about managing daily tasks. Their dependence on
others for help made them feel a loss of independence and control, challenging
their lifestyle and causing worry about worsening pain. This situation affected
their relationships and led to feelings of frustration, anger, and guilt towards
their partners and children. For those with older children, the inability to fulfill
their own expectations of motherhood caused concern, fear of inadequacy, and
guilt, for not being able to participate in activities as they wanted.

Yes, I don’t do anything anymore ... No, because 1... it feels so, it’s so
exhausting and ... and to do anything at all because I need to stop all the
time, sit down, stand up, [ don’t know how to sit. Standing, that’s tough too ...
uh soit’s ... I actually don’t do much at all. It’s really boring but that’s how
it is. (participant F)
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The women tried to find solutions to cope with pain and tiredness, which
consumed their energy and impacted their social roles. They saw this as a
temporary phase, but when they failed to find effective strategies for
functioning, they felt despair and inadequacy. They adjusted daily activities,
transportation, and work to manage pain, sometimes taking time off to handle
household and childcare tasks. However, they often felt sadness for not
functioning as usual.

To maintain social participation, they adapted activities to avoid pain or
accepted their limited social life, hoping that their life would go back to normal
after delivery. At home, roles shifted, with partners and children taking on
more responsibilities. The women expressed that they were grateful for having
support at home and work and stated that PGP would have been even harder
to handle without this support. Despite the challenges, they endured the pain,
viewing it as a temporary part of life, and remained positive, believing that the
pain would end after childbirth.

Then there is this thing that you are waiting for something good ... as they
say ... so ... but I think that there is a lot of pain to endure. (participant H)

Experiencing PGP significantly impacted women’s independence, self-image,
and body perception, leading to feelings of concern, frustration, and
disappointment. They were uncertain about the cause of PGP, its
consequences, and possible ways to relieve it. This lack of knowledge about
their symptoms and how to manage them led to fear and avoidance of activity,
as they worried it could worsen their condition or lead to disability. Pain and
fear of pain also became barriers to an active lifestyle and exercise, causing
self-blame and concern that inactivity might contribute to the pain or a weaker
body for pregnancy and childbirth. This led to feelings of resignation and
despair.

The women also experienced a change in how they viewed their bodies,
describing them as old, tired or worn-out. This negative perception challenged
their idea of the “beautiful, glowing pregnant woman” and sometimes led to a
disappointment which made it difficult to enjoy the pregnancy.
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When will it go away, how long will it last, is it dangerous? That’s what you
think about mostly, is it dangerous for me, is it dangerous for the baby?
(participant F)

A feeling of inadequacy and a need to find solutions to an almost unbearable
situation made the women seek help. It appeared that they refrained from
seeking help until they could not manage PGP on their own, but they did not
want to be seen as weak or complaining.

The women expected the physiotherapist to be an expert who could
understand, explain, and give individual advice about their current situation so
that their everyday life during the rest of their pregnancy would be easier.
Reflecting on their personal experiences, they expressed a need for thorough
medical assessments, deeper understanding of PGP, and tailored solutions
fitting their specific circumstances. Some women expressed that they had
negative experiences with questioning and mistrust from previous healthcare
visits, which made them have low expectations for the physiotherapy
consultation. They viewed childbirth not only as an end to their pain but also
as a beginning of a new phase, where they could rebuild their bodies and return
to their desired level of activity. While most women mentally prepared for
various scenarios for the rest of their pregnancy, some focused solely on
managing daily life, apprehensive about the future.

No, but the most important thing is to be taken seriously and to be able to
leave feeling that the person I have met now has really examined or checked
where the pain is ... and taken into consideration what I have said and told
about myself, and not just assume that it's like with everyone else.
(participant K)

5.3 PAPERII

This cross-sectional study had the aim of gaining information about treatment
satisfaction, and describing daily functioning, physical activity level and
possible remaining PGP 4 months postpartum among women who received
physiotherapy for PGP in pregnancy at a primary care rehabilitation clinic.
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Of the 164 women who answered the questionnaire, 125 reported having pain
in the pelvic region during the most recent four weeks. The responses were
divided into subgroups of women with low disability (PGQ-T <28, n=73, two
questionnaires were excluded due to missing values on PGQ), and moderate to
high disability (PGQ-T >28, n=50). No statistically significant differences
between the subgroups were detected for any variables except for the women’s
ratings of recovery, measured by Global Rating of Change Scale (GRC).
Women with PGQ-T <28 (low disability) reported better recovery (p<0.001)
than the subgroup with moderate to high disability.

There was no difference between subgroups regarding treatment satisfaction,
on an NRS 0-10, women with low disability (PGQ-T <28) rated mean 8.2 (SD
2.39), and the group of women with PGQ-T >28 mean 7.9 (SD 2.67), p=0.562.
An option to add free text comments about treatment was provided in the
questionnaire and 94 women added information about treatment satisfaction.
Most of them stated that they got the help that they needed, even though some
reported that they did not follow the instructions they got from the
physiotherapist. Some women requested other treatment, such as aquatic
physiotherapy, massage, treatment for vaginal prolapse, and referral to a
psychologist (Figure 8).

Experiences of received treatment

Did not follow instructions [l
Experienced no effect [N
Requests for other treatment [
Requests for follow up | NG
satisfied with treatment [ N RERIEBBJQS

0 10 20 30 40 50 60 70

Figure 8. Experiences of received treatment provided by 94 women in free text
comments.
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About 30% of the 125 women who reported pain during the last four weeks
reached the recommendations for physical activity of at least 150
minutes/week, regardless of the level of disability. No difference between
subgroups was detected. The women reported various reasons for not being as
active as they wanted, with lack of time and pain as the most common ones
(Figure 9).

Reasons for not being physically active

Other

Vaginal tear g

Depressive symptoms gy

Breastfeeding  pumm
Tiredness, lack of motivation s —
Pain  —

Insecurity, not feeling ready, fear of doing something wrong  p s —
I

Lack of time and routines

Figure 9. Reasons for not being physically active, all participants (n=164). Each
participant could give more than one reason.

The uni-variate linear regression analysis indicated that pain-related concern
was the sole variable significantly linked (p <0.001) with PGQ-T across all
study participants (n = 164). Further exploration using a multiple linear
regression model demonstrated that the group of independent variables
correlated with PGQ-T at 4 months postpartum, with R? value of 0.309 (p
<0.001) for all participants. Among these variables, concern about pain
emerged as the only one with a significant contribution to PGQ-T, with a B
value of 3.436 (p <0.001).

5.4 PAPER IV

This long-term follow up of the randomized controlled trial (Paper I) was made
to evaluate if the initial treatment had any impact on women’s functioning,
physical activity levels and possible remaining pain at 4 months and 3 years
postpartum. No significant differences were found for descriptive variables
between the two intervention groups at any of the follow-ups.
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In this follow up PSFS was chosen as the main outcome for functioning 4
months and 3 years postpartum. PSFS scores revealed that women regained
functioning according to their rating of the individually chosen activities over
time and PGQ-T scores at both 4 months, and 3 years postpartum indicated
low disability, with no significant difference between groups.

A statistically significant difference in PGQ-S scores was noted at 4 months
postpartum, where women in the acupuncture group had a higher mean
symptoms-score than the TENS-group (p=0.034). This difference was not
present at 3 years. (Table 8).

Table 8. Mean scores (SD) of PSFS and the total score plus subscales of activity and
symptoms of PGQ for the two intervention groups at 4 months, and 3 years postpartum.

4 months postpartum (n = 77)

Acupuncture TENS Mean difference p-value
(n=38) (n=39) (95 % Cl)
PSFS 7.81(2.60) 8.53 (1.87) -0.71 0.177
(n=35) (-1.75 to 0.33)
PGQ-T 12.65 (13.59) 7.71(11.17) 4.94 0.085
(-0.69 to 10.58)
PGQ-A 12.29 (13.60) 7.93 (11.13) 4.37 0.127
(-1.27 to 10.00)
PGQ-S 14.04 (16.61) 6.84 (12.28) 7.20 0.034
(-0.58 to 13.82)
3 years postpartum (n =57)
Acupuncture TENS Mean difference p-value
(n=26) (n=31) (95 % Cl)
PSFS 8.25(2.31) 8.65 (2.39) -0.40 0.529
(-1.67 to 0.87)
PGQ-T 12.69 (17.38) 7.16 (10.65) 5.53 0.146
(-1.99 to 13.05)
PGQ-A 12.35(17.41) 7.02 (10.57) 5.32 0.161
(-2.19to 12.83)
PGQ-S 13.85 (18.94) 7.53 (13.31) 6.31 0.146

(-2.27 to 14.91)

SD, Standard deviation; Cl, Confidence interval; PSFS, Patient-Specific Functional Scale; PGQ,
Pelvic Girdle Questionnaire (T, Total score; A, Activity subscale; S, Symptoms subscale)

54



Annika Svahn Ekdahl

Figure 10 displays a grouping of the activities on the PSFS, chosen by the
individual women at inclusion for the initial RCT.

Lift/carry

Household chores

Childcare

Move as usual
Working

Transport
Sitting

Standing

Running -
alking

Exercise

Figure 10. Grouping and distribution of PSFS activities chosen by participants in the
randomized controlled trial, at inclusion.

The repeated linear regression model demonstrated how the PSFS scores
increased over time, indicating higher functioning, with no significant
differences between intervention groups (Figure 11). The result of this analysis
showed that the type of treatment and the combined effect of treatment type
and time point did not significantly influence the average PSFS scores.
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Figure 11. Estimated means for PSFS from the repeated linear regression analysis at
four different time points.

However, the PGQ-T, pain-related concern, and the interaction between these

two factors

had a statistically significant effect on the average PSFS scores 3

years after childbirth (Table 9). Nevertheless, these changes are small and may
not be clinically important.

Table 9. Results from the repeated linear regression analysis. Dependent variable: mean

PSFS.

Fixed effects Estimate 95 % Cl p-value
Intercept 9.16 8.45 10 9.87 <0.001
[Treatment=Acupuncture] 0.09 -0.91to 1.09 0.854
[Treatment=TENS] 0 . .
Concern -0.21 -0.39 to -0.04 0.019
PGQ-T -0.06 -0.08 to -0.05 <0.001
Concern * PGQ-T 0.004 0.00 to 0.007 0.034

PSFS, Patient specific functional scale; Cl, Confidence interval; TENS, Transcutaneous electric
nerve stimulation; PGQ-T, Pelvic girdle questionnaire total score
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6 DISCUSSION

This thesis adds knowledge about physiotherapy to enhance pain management
in pregnancy-related PGP and emphasizes the importance of tailoring
interventions based on the individual woman’s thoughts and beliefs about the
complaints and her expectations and needs for treatment.

Most women refrain from analgesics during pregnancy and therefore a
nonpharmacological alternative for pain-relief is needed. TENS is such a
method which is easy to use and could be used according to the individual
woman’s needs according to the results of Paper I. The use of TENS is
considered as a safe method for relieving PGP in pregnancy (107, 111). The
initial hypothesis when the study presented in Paper I was designed, suggested
that early pain-relief treatment, like acupuncture or TENS, helps women stay
active and maintain muscle activity, which has been shown to be reduced in
PGP (99) The study compared the effectiveness of clinic-based acupuncture,
which requires clinic visits, with home-based TENS treatment, offering
continuous use but less therapist interaction. The aim was to prevent worsening
of the PGP, which often is the case as pregnancy proceeds (152). The results
of Paper I show that an intervention for PGP in pregnancy, either acupuncture
or TENS plus general information about how to manage PGP, resulted in
decreased pain intensity and pain-related concern and the women maintained
their physical activity level. The positive effect of TENS confirm the result of
Kestin et al. (107), which to this date is the only identified previous study that
evaluated TENS as a method for pain relief for lumbopelvic pain. The
interventions of the study presented in paper I was not tailored, as women were
randomized into treatment groups and got the same advice, but the women in
the TENS group could choose the timing, duration and intensity of the
treatment. This gave them control over the treatment and this might have
increased empowerment. The women in the acupuncture group had the
possibility of asking questions of the physiotherapist, as they met regularly
during the intervention period; thus, the interaction between physiotherapist
and patient may have had impact on the treatment outcomes (153).

Nevertheless, no difference between the two interventions in Paper [ was
detected, indicating that either one could be chosen based on clinical reasoning
and the individual woman’s preferences. An intervention early when women
start to experience PGP that limits their everyday activities, could, by reducing
pain intensity and pain-related concern, and promoting physical activity, lead
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to more women taking the “green path” in the fear-avoidance model (53, 154),
displayed in Figure 12.

Disuse

/ Disability
Avoidance
Hypervigilance

H CoS
Pain-related fear \ /

Pain catastrophizing ]

Negative affectivity
Threatening illness information

Figure 12. Possible effect of physiotherapy interventions for PGP, based on the fear-
avoidance model by Vlaeyen et al. (53, 154).

Pain is a warning signal about a present tissue damage or risk for damage. This
warning may lead one to take action and change behavior to decrease the risk
of further injury (16). If a pregnant woman experiences a pain that she doesn’t
know much about, which makes her feel insecure for her baby’s safety, and
uncertain which activities are safe, her everyday life could be affected to a
large extent. If fear and concern continue, it may lead to her refraining from
her usual activities, which in turn could cause depressive symptoms. If no
adequate information is provided about her complaints, and she gets no
reassurance — this may lead to further fear and catastrophizing about pain. This
chain of events could be a factor in the development of persistent PGP,
according to the fear-avoidance model (Figure 12). Reassurance means to
relieve concern and fear about pain. For patients with acute lumbar pain, there
is evidence that education about the complaints, delivered by health care
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personnel in primary care, can increase reassurance and also reduce care-
seeking due to lumbar pain (155).

Concern about pain seems to be an important factor that may have impact on
the level of functioning as seen in Papers II, III and IV. One observation from
the research for this thesis is that women with PGP are concerned about
something specific about their pain such as insecurity regarding exercise and
possibilities for pain relief. Identifying women experiencing concern is crucial
to preventing the escalation into anxiety, as research by Dunkel Schetter et al.
(156) suggests that anxiety in the third trimester may predict an earlier
delivery. Acknowledging and addressing these psychological aspects are
important components of comprehensive care for pregnant women with PGP,
and physiotherapists are an important resource in delivering reassurance,
information and advice for pain management.

A lack of knowledge about PGP was seen in the result of Paper II, where
women experienced PGP as a surprise, and the cause and course of the
symptoms were something they knew little about. Similar results are reported
in a Dutch study (157), which shows that first-time mothers express different
beliefs and uncertainty regarding the cause and symptoms of PGP. Consulting
a physiotherapist provided them with reassurance, as it offered both
confirmation and an understanding of their symptoms (157). Pain education
has not been evaluated for PGP, but previous studies on lumbar pain show that
it may provide benefits regarding decreasing pain intensity and increasing
quality of life; however, due to heterogeneity among interventions and
measurements, conclusions may be uncertain (155, 158). A recent systematic
review (159) that evaluated a minimal intervention of patient education for
lumbar pain showed that this intervention alone did not reduce disability or
pain intensity. The authors suggest that tailored interventions or patient
education in combination with other treatment is needed for the management
of lumbar pain (159). Patients with musculoskeletal disorders value education
about their complaints and want to understand and share their thoughts with
the physiotherapist (153). Physiotherapists may be more focused on delivering
a specific intervention more than listening and thus not prioritizing education
tailored to the patient’s needs (153). The interaction between patient and
therapist is important for treatment outcomes, and organizational factors, the
physiotherapist’s clinical experience and competence, and practical and/or
communicational skills may be both barriers and facilitators for an optimal
interaction (160).
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The multifaceted nature of PGP, with its varying onset during gestation and
diverse impact on individual women, underscores the need for personalized
interventions tailored to the unique etiology and circumstances of each patient
(108). A one-size-fits-all approach may not be effective, given the
heterogencous nature of PGP and the different limitations that women
experience in everyday life.

Stucki et al. (161) advocate for measuring the lived experience of health, not
single outcomes; thus, the PSFS is a suitable instrument, which aligns with
activities personally meaningful to women. In Paper I, the women chose
specific activities, for example “walking my dogs,” “sitting on a chair without
a backrest,” “getting up from the floor after playing with my child,” “exercise
at the gym,” and the chosen activities followed the individual woman through
the different questionnaires. This procedure gives an individual-specific
measurement that could be followed over time and a bigger picture than
provided by standardized questionnaires of the limitations in functioning that
women experience. In Paper IV, the result showed that the women regained
functioning postpartum according to PSFS. Not everyone stated that they could
perform the activities as they had before they got PGP, and the reason for this
is not known. PSFS is an appropriate measure to include in the clinical work
for physiotherapists; it is easy to administer and easy to re-test and is
responsive for detecting change in functioning (114).

Understanding pregnant women’s goals when they seek physiotherapy is
important to be able to tailor interventions and the results of Paper II reveals
that women express frustration about not being able to move as usual. Their
desire to be able to move as usual is closely tied to independence, and the
inability to perform routine activities because of PGP can significantly impact
their overall health. To be able to move freely is something many of us take
for granted. (162) Movement is a means of independence; it is related to our
basic needs and relations to others and makes it possible for us to participate
in activities that we find meaningful (162). Women with PGP describe how
they feel limited and restricted in all components of the ICF, and also have a
different experience of their bodies, as the body becomes more noticeable to
them than before the onset of PGP. This can be understood according to Leder
(163), who describes how the body normally dis-appears — we take it for
granted and do not think about it in our daily activities. If we experience pain,
the body instead dys-appears — it takes place in the foreground of our
consciousness and our attention. We then notice changes and symptoms which
cause disruptions in our everyday life, and we might have to make adaptations
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to be able to manage pain (163). As a physiotherapist I must be able to
acknowledge the patient’s subjective perceptions and thoughts about her body
and pain, add my objective assessments, and thereafter communicate with the
patient in a way that includes both the subjective and objective perspectives of
the symptoms (164).

As seen in Paper II, women’s expectations for physiotherapy range from
neutral to positive or negative, often influenced by their prior experiences or
knowledge. Some women, unfamiliar with physiotherapy’s role, entered
treatment without clear expectations. Others, having benefited from previous
physiotherapy for different issues, approached with confidence.
Recommendations from friends or family who had positive experiences also
shaped expectations positively. However, women who have had previous
negative encounters with healthcare, particularly when seeking care for PGP,
were hesitant to expect positive outcomes as they had experienced
disappointment before. Experiences of a lack of knowledge regarding PGP
among healthcare professionals has been reported by participants in previous
research (75, 80). This could contribute to disparities in recognizing and
addressing PGP effectively. Regardless of their initial outlook, the results of
Paper Il showed that women sought personalized care and advice, expecting
the physiotherapist to possess deep knowledge of their symptoms, conduct a
comprehensive assessment, and provide clear explanations for their pain. This
is in line with previous physiotherapy research among patients with various
musculoskeletal disorders (165, 166). Using empathy, building strong
therapeutic alliances with patients, being culturally sensitive, and creating
treatments that align with patients’ beliefs and perceptions can enhance
treatment effectiveness via placebo effects (167). When healthcare
professionals actively participate, they can assist patients in changing their
mindset and expectations, activating both conscious and subconscious coping
strategies. This approach can help to reduce symptoms and improve patient
satisfaction (167). Perhaps a close collaboration between midwives and
physiotherapists may provide the best care for women who experience their
everyday life being disrupted due to PGP. In Paper I11, tailored physiotherapy
was provided to women with PGP during pregnancy. At 4 months postpartum,
a majority of women were satisfied with the received treatment which
indicated that tailored interventions could meet the needs and expectations
among women seeking care for pregnancy-related PGP. Treatment satisfaction
has not been previously evaluated regarding physiotherapy for PGP. In other
musculoskeletal disorders, treatment satisfaction is reported to be high when
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physiotherapists provide education and have a person-centered approach
which includes shared decision making (168, 169).

Measurements of pain intensity is common in clinical work and research, but
it may not reveal the whole picture of PGP. PGP is most commonly a
movement-evoked pain (170). Women often describe how pain diminishes at
rest. Instead of investigating whether women have pain or not and the intensity
of pain, it is more interesting to evaluate what effect pain has on the woman’s
ability to move and on her daily functioning (170). All activities chosen by the
individual women on PSFS, presented in Paper IV, contains some kind of body
movements, except for one category, sitting.

A recent core outcome set (COS) (171) for measuring PGP recommends five
outcome measures to be used in clinical practice and reported in research on
PGP. This COS includes pain frequency/intensity/severity, limitations of
functioning/activity, health-related quality of life, and fear avoidance beliefs
(171). The focus of this thesis was functioning, and therefore, the measures of
pain intensity were not included in the analyses, other than as descriptive
variables. Pain intensity is also included in the PGQ (113), which is symptom
specific and includes activities known to provoke symptoms in PGP as well as
measures of pain intensity and severity.

After the data collection for the different studies in this thesis was concluded,
the research group was informed about an error in the Swedish version of PGQ
(PGQsve) (172). Item no. 8 in the original version is, “How problematic is it
for you because of your pelvic girdle pain to: Walk for more than 60 minutes?”
but in the Swedish version the question regards walking for more than 10
minutes. This means that PGQsve has a different threshold for symptoms
during walking than the original, and it is thereby possible that more women
with walking difficulties have been detected by using the Swedish version.
Because of this discrepancy, the PGQ scores were recalculated with and
without item no 8. This did not significantly alter any of our results and
therefore the scores were kept in their original form. One could argue that
walking for more than 60 minutes is a long time when having PGP, as walking
often is the most troublesome activity (75).

Why PGP becomes longstanding for some women is not completely
understood. Identifying risk factors for postpartum PGP is challenging due to
variations in measurement methods, terminology, and diagnostic criteria
across studies. Wuytack et al. (25) noted in a scoping review that among 24
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studies, 148 different outcomes were measured, but only 14 were common
across more than one study. Additionally, clinical examinations were
conducted in only three of the 24 studies, raising concerns about diagnostic
accuracy (25). It is important to clinically differentiate between lumbar pain
and PGP and between women with different symptom severity, as a higher
number of positive pelvic pain provocation tests may increase the risk for
persistent pain (23, 34, 63).

In Paper IV the scores on PSFS, PGQ and the physical activity level were
similar at 4 months and 3 years postpartum. Aota et al. (38) describes how
sedentary behavior at 4 months postpartum was associated with lumbopelvic
pain at 10 months postpartum in first-time mothers. For women who had given
birth before, the intensity of lumbopelvic pain at 4 months postpartum had
impact on the risk for persistent lumbopelvic pain (38). These results indicate
that might be possible to identify women at risk for persistent pain based on
an assessment 4 months postpartum, but this needs to be further investigated.

In paper IV, a discrepancy was detected between the number of women who
reported PGP and the ones verified by clinical assessment. According to Wu
(6) this kind of discrepancy between patients’ and clinicians’ reports on
symptoms, is likely due to patients reporting even mild pain in questionnaires.
These could be symptoms they would not normally seek medical help for. In
contrast, physiotherapists in clinical work diagnose symptoms only when they
are serious enough for the woman to seek care.

Defining the complaints that could be considered as “normal” symptoms in
pregnancy becomes a nuanced challenge, particularly when considering the
diverse onset and impact of PGP. Mild pain in the lumbopelvic region can
perhaps be considered as something that could arise due to physiological
changes that occur during pregnancy but when pain limits functioning, it
becomes an issue that women may need help to manage. To offer adequate
treatment and advice for PGP is crucial, as women with PGP have a lower
health-related quality of life in pregnancy (173), and because non-optimal
treatment of PGP may be one factor impacting the risk for longstanding pain
(174).
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6.1 METHODOLOGICAL CONSIDERATIONS

There are several strengths of the papers included in this thesis. First, the
research closely aligns with the everyday clinical work of physiotherapists in
primary care. For Papers Il and III, participants were recruited directly from
the clinic’s consecutive flow, without the need for advertising. In Paper I,
midwives assisted in the recruitment process.

A significant aspect of Papers I and IV is the long-term follow-up, which is
relatively rare in research on PGP. All participants in the included papers had
clinically verified PGP, which makes the results reliable for this specific
diagnosis.

Furthermore, the phenomenological analysis presented in Paper II contributes
by adding the women’s voices regarding expectations and needs for
physiotherapy treatment. This gives another perspective that further enlightens
the findings of the other studies.

However, the thesis also acknowledges certain limitations. A notable limitation
is that most participants across Papers I-IV had a higher education, which
may influence the generalizability of the findings. Earlier research linked lower
education levels to increased risk for lumbar pain (39, 40), though this
association is less clear for pregnancy-related PGP (25).

For Paper 1, it is possible that the study design, requiring women to visit a
specific clinic for tests, acupuncture, and follow-ups, may have prevented
those with severe complaints from participating. Participants in both
intervention groups were lost to follow-up for various reasons, for example
difficulty finding time for treatment, or dropping out without giving any
reason, and thus, study power was not maintained at the 3-years postpartum
follow-up (Paper IV).

Another limitation in Paper I was the self-administration of TENS at home.
Without direct monitoring, it is uncertain whether participants correctly
followed the instructions regarding dose, despite recording their sessions in a
diary. Past studies suggest a risk of tolerance to the pain-relieving effects of
TENS, recommending changes in electrode placement or stimulation mode to
counter this (175, 176). Although the physiotherapist could modify the TENS
use after a week if the participant experienced insufficient pain relief, no such
adjustments were needed.
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In the RCT (Paper 1), the study’s sample size calculation was based on the
ODI, an instrument primarily developed for lumbar pain (118). At the time
when the RCT was designed, PGQ was not available, and therefore ODI was
used. However, subsequent research indicates that ODI may not effectively
capture the specific symptoms and limitations of PGP (119, 177), and it is
possible that the sample size calculation would have been different if PGQ
could have been used instead.

The recruitment of participants for Papers Il and II1I was made through a single
clinic, and in the case of Paper III, treatment was provided by a single
physiotherapist. While this approach ensured consistency in treatment based
on guidelines and allowed for tailored interventions, it also presents a
limitation in terms of diversity and generalizability. The qualitative research
results in Paper Il are context specific and thus cannot be generalized. This is
due to their dependence on the unique experiences the participants had
regarding the phenomenon of interest. Nevertheless, the thoroughness of the
interviews and analysis, along with the transparency regarding the researchers’
backgrounds, adds credibility to these findings.

Paper 1l had a cross-sectional design to evaluate satisfaction with individually
tailored physiotherapy for PGP in pregnancy, which has not been studied
before. Due to the design, no causal conclusions could be drawn but the results
regarding treatment satisfaction and the description of women’s functioning 4
months postpartum will serve as a basis for more in-depth experimental
research, such as a randomized controlled trial, in this area.

6.2 ETHICAL CONSIDERATIONS

The studies included in this thesis were conducted according to the declaration
of Helsinki (178). All participants received verbal and written information and
gave informed consent before data collection started for the respective study.
They were informed that they could withdraw from participation in the studies
at any time, without giving any reason, and without any consequences for
future care.

The European Code of Conduct for Research Integrity (179) states that all
research should be conducted according to the following principles: reliability,
honesty, respect and accountability. Regarding the research of this thesis,
reliability and quality were ensured by carefully selecting design, methodology
and analytical methods. The whole research process from development to
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reporting for each study was conducted in a transparent and fair way with
respect for the women participating in the studies, colleagues, and with
accountability for the management and organization of the respective studies
from research question to publication (179). Several measures were employed
to ensure participant confidentiality and data integrity. Participant data was
anonymized and encoded, with the code key stored separately to maintain
confidentiality. Physical questionnaire data was securely stored in a fire-proof
safe, while electronic databases were password-protected for added security.
To prevent data bias, various strategies were used: the test leader in paper I
was unaware of the treatment received by participants, an independent person
transcribed half of the interviews for Paper II, and an independent person
handled part of the data entry for Papers I, 111, and IV. Additionally, one of the
authors of Paper II, who was also the treating physiotherapist, did not
participate in data analysis to avoid conflict of interest. A statistician was
consulted to verify the methods and calculations in Papers I, Ill, and 1V,
ensuring statistical accuracy.

In Paper I, TENS was compared to acupuncture, which is a recommended
treatment option for pain relief in PGP (4, 62). It was decided that it would be
unethical to have a control group that did not get any active treatment when
acupuncture was available. The study design consisted of baseline testing and
three additional follow-ups (Papers I and 1V) that encompassed both clinical
tests and questionnaires. The questionnaires took about 10—15 minutes to
complete, which was not considered too time-consuming for the women, and
the clinical tests were performed in a manner as to not provoke excessive pain.

During the interviews for Paper Il two women got emotional when describing
their situation and started crying. The interviews were paused but were able to
be resumed after a short break. These women were asked if they wanted to end
the interviews, but neither one chose this alternative; they stated that it was
important for others to know about their struggles. It was possible to refer
participants to a counselor at the rehabilitation clinic where recruitment was
made if needed, but this was not necessary for any of the participants.

In the study presented in Paper III the women eligible for the study were
informed by the treating physiotherapist about the questionnaire they would
get 4 months postpartum. For some patients this information was missing, so
perhaps they got the questionnaire as a surprise. Together with the
questionnaire they received written information about the study and provided
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written consent when they returned it, so the lack of prior information in some
cases should not have had any ethical impact on the study.
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7 CONCLUSION

Based on the results presented in this thesis, it was found that PGP has a
significant impact on women’s everyday life. For many women, PGP results
in concern about pain and limited functioning. Treatment early in the course
of pain with the aim of facilitating pain management and physical activity
resulted in less pain and concern about pain and this can be a way to prevent
development of fear-avoidance behavior. No difference between acupuncture
or TENS was detected, which indicates that either one could be chosen
according to the individual woman’s needs and expectations. At 4 months, and
3 years postpartum, the groups reported improved, and similar levels of
functioning and remaining symptoms, and about half of the women reached
the recommended levels of physical activity. Concern about pain and in-
pregnancy levels of functioning seemed to be associated with postpartum
functioning three years postpartum.

Women with PGP who seek physiotherapy expect to gain more knowledge
about their symptoms, and interventions and advice tailored to their unique
situation, provided by an expert physiotherapist. When physiotherapy is
tailored to the individual woman, treatment satisfaction is high among women
treated for PGP in pregnancy. Four months after delivery, remaining PGP and
limited functioning was reported, but despite this, a third of the women reached
the recommended levels of physical activity. Concern about pain was once
again associated with the level of functioning, a result that further highlights
the importance of addressing this when treating women with PGP. If the
woman gets more knowledge about her symptoms, gets more confident in how
to manage pain and find alternatives to stay active, concern about pain may be
reduced. Such management may reduce fear avoidance and/or catastrophizing
thoughts, which in turn may increase the risk of longstanding pain if they are
left unaddressed. This kind of management strategy would be possible for
physiotherapists to incorporate when designing tailored treatment for PGP.
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8 CLINICAL IMPLICATIONS & FUTURE
PERSPECTIVES

The clinical implications and future perspectives highlighted in this research
encompass a comprehensive approach to managing PGP, focusing on
education, early detection, and tailored interventions.

This approach aims to increase knowledge about PGP among women and
healthcare providers, emphasizing awareness for early detection and
intervention, and promoting self-care. A basic level of education, information
for self-care and promotion of physical activity for those with low risk of PGP
could be a first step to investigate in future research. When self-care is not
enough, proper referral to a physiotherapist with knowledge and interest in
treating pregnant and postpartum women, should be made for more tailored
interventions. Women experience PGP in different ways and at different time
points during pregnancy and postpartum; thus, individualized physiotherapy
management need to be further explored. It may not be necessary to treat every
woman who experiences PGP, but if maternity healthcare centers had a close
collaboration with physiotherapists, it would be possible to assess and identify
women at risk of persistent PGP, ensuring prompt recognition and treatment
of early signs. As research about treatment satisfaction regarding
physiotherapy for PGP is lacking, this is also an area that needs further
exploration.

This thesis also underscores the need for future research involving more
diverse study populations to enhance generalizability. The women included in
the studies for this thesis were mostly highly educated, and a challenge for
future physiotherapy research is to include women with different educational
backgrounds.

Furthermore, the thesis proposes that TENS could be chosen as a patient-
tailored method for pain relief, but it needs further evaluation. I Sweden,
TENS-devices are free to buy without prescriptions from health care personnel
and thus, women may use it differently. Which type of stimulation, electrode
placement and dosage that is optimal for PGP, or if women could use it as they
want is not yet known.

Additionally, measuring functioning due to PGP in an individually tailored
way is important in the clinical physiotherapy setting in order to be able to
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tailor interventions. The PSFS could be a valuable instrument for this purpose,
but its application and effectiveness in measuring PGP need further
exploration.
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svara att jo — nu har jag det!

Martin, 4ven om du kanske inte alltid har hangt med i mina tankar kring de

olika projekten och i forskningens alla sviangar sa finns du alltid hir for mig
och barnen pa méanga olika sitt. Vi &r ett bra team!

Detta arbete finansierades av regionala FOU-medel frén Vistra
Gotalandsregionen och Renée Eander’s hjélpfond. Stort tack for detta.
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