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Background: Pregnancy-related pelvic
girdle pain (PPGP) significantly impacts
women'’s lives both physically and psycho-
logically. Given the severity and impact of
PPGP on pregnancy, the authors antici-
pated that pregnant women with PPGP
might respond differently to massage
than pregnant women without PPGP.

Purpose: The aim of the study was to fur-
ther analyze a published 2017 study to as-
sess the response of pregnancy massage
in participants with and without PPGP.

Setting: Two massage clinics, one in
Sydney and one in Melbourne, recruited
participants from December 2016 to
December 2017.

Participants: Nineteen women with
PPGP and 78 without PPGP.

Research Design: PPGP and non-PPGP
women receiving at least one massage,
with outcome measures assessed imme-
diately prior to and after massage, and
again one week postmassage.

Main Outcome Measures: Visual analog
scales for pain, stress, range of move-
ment, sleep, and self-reported side effects
of massage.

Results: Both groups changed signifi-
cantly and similarly over time for mea-
sures of pain, stress, range of motion, and
sleep (all p <.05). Post hoc analysis found
significant reduction in all outcome mea-
sures immediately following massage, but
returned to baseline at one week postmas-
sage for all measures except pain, which
remained reduced for the PPGP group
(49.79+£25.68 to 34.75+34.75, p = .03, effect
size 0.593), and stress remained reduced
in the non-PPGP group (33.36+21.54 to
24.90+19.18, p = .002, effect size 0.373).
The PPGP group entered the study with
higher baseline levels of pain (p =.01) and
a greater restriction in range of motion (p
= .006) than the non-PPGP group. There
was no difference in the number of side

effects experienced between the two
groups (p = .130).

Conclusions: Although PPGP clients re-
port greater pain and restriction in range
of motion at baseline than non-PPGP
clients, the response to pregnancy mas-
sage was similar. Results support a role of
pregnancy massage in the management
of PPGP. More research on massage for
PPGP is needed to confirm a lasting effect
of pain reduction fromm massage.
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INTRODUCTION

Pregnancy-related pelvic girdle pain
(PPGP) is pain in the pelvic area that may
develop during pregnancy. PPGP is de-
fined as “pain between the posterior iliac
crest and the gluteal fold, particularly in the
vicinity of the sacroiliac joint (S13), which
may radiate to the thighs and hips”.(-4)
Pain can be experienced in conjunction
with—or separately to—pain in the pubic
symphysis.(4-6) The prevalence of PPGP is
not clear, with incidences ranging from
20% to 65% worldwide;*6e1) however, an
Australian study reported a prevalence
rate of 55%.(12)

PPGP significantly impacts women’s
lives, with literature demonstrating it
limits daily activities, decreases quality of
life, alters sleep patterns, impairs mobility,
decreases independence, and decreases
women’s ability to care for their other chil-
dren.0:41314) Fyrther, women with PPGP are
more likely to have depression, report so-
cial isolation, and take more sick leave from
work than women without PPGP.(121415) |n
some cases, women with PPGP are so se-
verely impacted that they are housebound,
and have reported taking more than the
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recommended doses of analgesia in at-
tempts to reduce pain.(4

Risk factors for the development of PPGP
include previous low back or pelvic pain
before pregnancy and/or during preg-
nancy,®) pain in multiple pelvic locations
or sites which also increases pain sever-
ity,®1®) multiparity,() increased body mass,"
history of trauma to the back or pelvis, and
emotional distress.(1®) The exact etiology
of PPGP is not known, but it is believed to
be multifactorial and related to “hormonal,
biomechanical, traumatic, metabolic, ge-
netic, and degenerative factors” (p.439).0)
Research has postulated that pelvic stabil-
ity (generated by muscles, fascia, and liga-
ments), impaired load transfer (thought
to involve the sacrospinous ligament and
superficial sacroiliac joint structures such
asthe long dorsal sacroiliac ligament), and/
or altered pelvic mechanisms and/or motor
control (excessive and insufficient motor
activation of the lumbopelvic and sur-
rounding musculature such as transverse
abdominals and pelvic floor muscles) are
involved in the pathogenesis of PPGP.(16)

Research hasfound that health-care pro-
fessionals might view PPGP as an accepted
and expected symptom of pregnancy and
thus fail to recommend management.(&12)
When management is recommended,
there is no consensus about how to best
manage PPGP; however, it is gener-
ally managed conservatively with a mul-
tidisciplinary approach that addresses
pain, psychological impacts, and activity
modification.(’7) Physiotherapy, general
practitioner consultations, and analge-
sia are common approaches to manage
PPGP,(717) but these approaches do not suit
all women. Some women do not want to
take medication and some women do not
respond to common approaches of pain
reduction and or management.(&1417-19)

In Australia, remedial massage is defined
as a complementary therapy which aims
to systematically assess and treat muscles,
tendons, ligaments, and connective tissue
of the body that are damaged, knotted,
tense or immobile, and assist in rehabilita-
tion, pain, and injury management.29) Mas-
sage is a popular, non-pharmacological
treatment option to reduce or manage
PPGP; however, there is limited informa-
tion on the effectiveness of massage as a
treatment for PPGP.B22) A 2016 system-
atic review and meta-analysis investigated
pregnancy-related back and pelvic pain
and found positive effects for osteopathy

and massage on pain intensity;?? however,
the only available studies on massage
investigated its effect on pregnancy-
related low back pain, not PPGP.(23) Given
the paucity of research on the efficacy of
massage for pregnant women with PGP,
it is not known how women with PPGP
May respond to massage. The aim for the
present study was a subgroup analysis of
Massage in participants with and without
PPGP from our published study.(24)

METHODS

This paper reports a subgroup analysis
of pregnant women with PPGP compared
to all other pregnant participants from the
former prospective observational study.

Diagnosis of PPGP is based on clinical
assessment, including pain location and
several clinical tests. However, in Australia
Mmassage therapists are not able to diag-
nose any condition. Therefore the criteria for
PPGP for the study was based on pain loca-
tion, and included individuals who present-
ed complaining of pain in the pelvic region
such as gluteal, pubic, and/or sacroiliac pain.
This information was collected via the client
intake form. No formal diagnosis of PPGP by
a health-care professional (e.g., physiothera-
pist, osteopath or General Practitioner) was
required for participation in the study.

Ethics

All participants provided informed con-
sent prior to their inclusion in the study.
Ethics approval was obtained from Human
Research Ethics Committee of Western
Sydney University. The ethics approval
number is H11819.

Participants, Intervention and Outcome
Measures

Participants

The study participants included 97
women, greater than 18 years of age, who
received a pregnancy massage at two mas-
sage clinics in Australia in 2017. Participants
were a convenience sample of pregnant
women who choose to use massage
therapy during their pregnancy. Informed
consent was obtained for all participants.

Intervention
The treatment was undertaken at two
clinics in Australia (one in Victoria and
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one in New South Wales). As the women
were paying clients of the two clinics, they
received the style and type of massage
that they wanted and treatments were
individualized to the client including style
of massage, areas treated, and the type
of massage techniques used. Treatment
could involve the whole body or just the
areas that the client requested (‘the prob-
lem’ areas). Both clinics predominately
use Swedish massage techniques utiliz-
ing the following massage strokes: gliding
(both longitudinal and transverse), knead-
ing, cross-frictional work (transverse
frictions), static holds (digital ischemic
pressure), and muscle stretching. Both
clinics generally treat in the side-lying
position, but this was dependent on the
presentation of the client on the day. Both
clinics offered the choice of 60-minute,
75-minute, and 90-minute pregnancy
massage consultations.

Outcome Measures

The study used a client information
and treatment form that collected infor-
mation about participants past history,
previous pregnancies, current pregnancy,
health, the reason for the visit, and treat-
ment data. Data were also collected on
the effect of massage on commonly re-
ported symptoms such as pain, stress,
restriction of range of movement, and
sleep. This was collected pre- and post-
massage and one week postmassage via
visual Analog Scales (VAS).(2527) The scales
ranged from O to 100. Data on the side ef-
fects of massage were collected one week
postmassage via a self-reported online
questionnaire and included information
on Mmassage side effects such as postmas-
sage soreness.

Analysis

Data analysis was performed on partici-
pants’ only or first visit for all aspects of the
study other than treatment side effects.
Demographic data for the two groups were
presented including age, trimester at time
of massage, gravida (number of times been
pregnant), parity (hnumber of pregnancies
reaching viable gestational age), previous
loss, and experience of pregnancy mas-
sage. A chi-squared test was used to com-
pare demographic data between groups
(PPGP group and non-PPGP group). The
sub-group analysis involved the following
two outcomes: a) the effect of massage

on commonly reported symptoms of pain,
stress, restriction of range of movement,
and sleep; and b) massage side effects.
For the PPGP and the non-PPGP group,
the pre- and postmassage outcomes (e.g.,
stress, pain, sleep, and restriction of range
of movement) were reported as mean
scores with standard deviations.

Two-way ANOVA repeated measures
looking at between-group effects as well
as within-subject effects (group and time
and interaction of group and time) were
undertaken on the repeated outcomes
(pain, stress, restriction of range of mo-
tion, and sleep) for the two groups (PPGP
group and the non-PPGP group). Second-
ary analysis included analysis of individual
group results with a post hoc test using
the Bonferroni correction (agigina = 0-05,
Qeorrocteg = 0-017) to determine statistical
differences between time points of the
individual group results.

Effect sizes were calculated between
pre- and postmassage scores, premassage
and one week postmassage scores, and
postmassage to one week postmassage
scores within-group only. Effect sizes were
interpreted as < 0.2 trivial, 0.5 medium, =
0.8 large.(28)

The data from the one-week follow-up
regarding side effects were analyzed asin-
cidences (e.g., postmassage soreness), and
reported as a count and a percentage and
a chi-squared test was undertaken to com-
pare differences in side effects between
the two groups (PPGP group and the non-
PPGP group). Information collected on
participants who had multiple treatments
was presented descriptively as regards to
patterns regarding postmassage side ef-
fects and number of treatments.

RESULTS

There were 19 individuals (19.6%) in the
PPGP group and 78 (80.4%) individuals
without PPGP.

Demographics

There were no statistical differences be-
tween the PPGP and non-PPGP groups for
age, (p = .425) trimester in at time of mas-
sage x2(1,97) =1.523, p = .217, gravida (num-
ber of times been pregnant) x2(1,97) =1.896,
p = .168, parity (number of pregnancies
reaching viable gestational age) x2(1, 97) =
O, p = .996, and experience of pregnancy
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massage yx2(1,97) = 0.2571, p = .61 (see Table
1). Women in both groups presented, on
average, as 34 years-of-age, in their third
trimester, having a singleton, and having
been pregnant previously.

Six individuals in the PPGP group had
Mmultiple treatments (31.6%) and 23 indi-
viduals in the non-PPGP had multiple
treatments (29.5%). The majority of the
non-PPGP groups’ treatments were 75-
Min sessions (N = 41) (52.6%), with 27 60-
Min treatments (34.6%) and three 90-min
treatments (3.8%). The majority of the
PPGP groups’ treatments were either 75-
mMin long (N =10) (55.6%) or 60-mMin long (N
=8) (44.4%), with one participant receiving
a 90-min session (5.6%). The majority of
treatments for both groups (N=76 [97.4%]
non-PPGP and n =19 [100%] PPGP) involved
a full body massage (back, gluteals, neck,
arms, hands, leg, and feet), with a focus on
the areas that the participant sought mas-
sage treatment for, while two of the non-
PPGP treatments (2.6%) involved receiving
a massage on only the problem areas.

Outcome Measures

The between-subjects effects shows
there was a significant difference between
the groups for pain F(1, 77) = 7.055, p = .01
and for restriction in range of motion F(1,
77) = 7.973, p = .006. There was no signifi-
cant difference between the groups for
stress or sleep.

The within-subject test indicates that
there is a significant time effect for pain
(F(2, 154) = 26.677, p < .007), stress (F(1.9,
154) = 48.6743, p <.001), restriction in range
of motion (F(2, 154) = 24.935, p < .001), and
sleep (F(2,77) =21.070, p <.001), indicating a
decrease in pain, a reduction in stress, less
restriction in range of motion, and better
sleep across the study time frame.

The interaction of time and group is not
significant for pain, stress, restriction in
range of motion, nor sleep, indicating that
that the groups are changing the same
way over time.

Post hoc analysisfound asignificantreduc-
tion in all outcome measures immediately

TABLE 1. Participant Demographic and Other Features in Each Group at Baseline

PPGP Non PPGP Statistics
(n =19) (n=78)
Mean (SD) t test, p
Age 34.8 (3.5) 34.0 (4.2) p =.425
Chi-squared
(x*(df,n) p)
Trimester in at time of massage 4 (21.1%) 28 (35.9%) x2(1,97) =1.523,

e First trimester and second trimester combined
e Third trimester

Having a singleton
Having twins

Gravida (number of times been pregnant)
First time been pregnant
Been pregnant more than once

Parity (number of pregnancies reaching viable
gestational age)

Not reached viable gestational age

Reached viable gestational age

Previous loss (type of loss unknown)
Yes
No

Experience of pregnancy massage
Previous experience
No previous experience

(1IN 1 &3in2") (4 in 15t & 24 in 2n9) p =217
15 (78.9%) 50 (64.1%)
18 (94.7%) 78 (100%) n.a
1(5.2%) 0 (0%)
5 (26.3%) 34 (43.6%) 2(1,97) = 1.896,
14 (73.7%) 44 (56.4%) p =168
9 (47.4%) 37 (47.4%) 2(1,97) = 0,
10 (52.6%) 41 (52.6%) p =.996
7 (36.8%) 21 (26.9%) ¥2(1,97) = 0.732],
12 (63.2%) 57(73.1%) p =39
9 (47.4%) 42 (53.8%) ¥2(1,97) = 0.2571,
10 (52.6.6%) 36 (46.2%) p = 6l
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following massage with all measures
returning to baseline at one week post-
mMassage except for pain, which remained
reduced for the PPGP group (49.79+25.68
to 34.75+34.775, p = .03, effect size 0.593),and
stress, which remained reduced in the non-
PPGP group (33.36+21.54 t0 24.90+19.18, p =
.002, effect size 0.373) (see Table 2).

Massage Side Effects

The Rate of Participants Experiencing Side
Effects Postmassage

In the PPGP group, eight individuals
(42.1%) experienced one or more side
effects, with the most common being
postmassage soreness (N = 6), posttreat-
ment soreness (N = 4), and an increase in
pain (n = 2). In the non-PPGP group, 24
individuals (28.2%) experienced one or
more side effects, with the most common
being postmassage soreness (n = 15) and
tiredness or fatigue (n = 5). Other side ef-
fects experienced by either group were

headaches, dizziness, exacerbation of
symptoms, Braxton Hick's worse day after
massage, bruising, heightened anxiety,
and unsettled digestion. See Table 3 for
the side effects.

A chi-squared test indicated that self-
rated side effects were not significantly
different between massage groups for
women with PPGP and without PPGP, %2
= 2.296 (1, 95), p = 130. For individuals who
received multiple massage treatments,
there appeared to be no pattern regard-
ing postmassage side effects; individuals
in both groups experienced varied side
effects at different time points.

DISCUSSION

The study found no differences in re-
sponse to pregnancy massage for PPGP
and non-PPGP participants. Both groups
had significant positive changes over time,
and the findings show that both groups

TABLE 2. Pain, Stress, Range of Movement and Sleep for Those with PPGP (N =19) and Non-PPGP (N = 78)

Before the After
Massage Massage

One Week
Postmassage Postmassage

Premassage Postmassage
to One Week to One Week
Postmassage Postmassage

Pre- to

Mean (SD)° Effect size and p values (within group time point analysis)

Pain

PPGP group (n =19) 4979 (25.68) 20.42 (20.64) 34.75(255) 1261p<.001® 0593 p=.03° -0.681p=.014"
Other participants 3133 (25.04) 1147 (1533) 26.68 (27.52) 0969 p<.001® 0.192p=.72 -0.703 p <.0071°
(n=78)

Stress

PPGP group (n=19) 28.63(25.87) 9.05(10.34) 24.89(19.62) 0994p=.001P 0035p=.99 -1143p=.001P
Other participants  33.83 (21.48) 9.57 (11.68) 2490 (19.18) 1385p <.001°P 0.373 p =.002P -0.97 p <.001P
(n=78)

Range of Movement

PPGP group (n=19) 44 (28.41) 2295 (17.26) 39.53 (24.92) 0.896 p =.004° 0.049p=.99 -0.916 p=.009°
Other participants  28.9 (23.86) 1376 (14.57) 2412 (21.38) 0.813 p <.001b 029p=.30 -0.598p <.001°
(n=78)

Sleep

PPGP group (n=19) 70 (21.57) NA 53 (21.54) NA 0.752 p = .03P NA
Other participants  60.72 (24.41) NA 44 (27.64) NA 0.657 p <.001P NA

(n=78)

aHigher scores equal greater pain, stress or restriction of movement or sleep more restless than usual.
bStatistically significant difference within group time point analysis

N/A = not applicable
PPGP = pregnancy-related pelvic girdle pain
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TABLE 3. Side Effects Experienced by Both Groups

Adverse Events

Chi-square PPGP Non-PPGP

(x?(df.n) p)  Group Group
No side effect 9 (57.9%) 56 (71.8%) x2=2.296
Adverse effects 8 (42.1%) 22 (28.2%) (1’_95)'
p =.130
Side Effects
Post massage 6 15
soreness
Post treatment 4 3
muscle soreness
Tiredness or fatigue 1 5
Headache 1 4
Increased pain 2 3
Exacerbation of 1 1
symptoms
Dizziness 1 1
Other: Braxton 0 4

Hicks worse day
after massage,
bruising,
heightened anxiety,
unsettle digestion

PPGP= Pregnancy-related Pelvic Girdle Pain

are changing the same way over time. The
findings did show that the two groups dif-
fered significantly in presentation, with the
PPGP group having higher levels of pain
and a greater restriction in range of mo-
tion than the non-PPGP group. The higher
levels of dysfunction (pain and restriction
of range of motion) reflect, on average, the
levels of pain seen in women with PPGP.(%)

The significantly lower rating of pain
one week postmassage treatment for
those with PPGP is promising, as research
shows that PPGP pain is a major factor in
a reduction in activities of daily living and
a source of distress and emotional impact,
and could lead to isolation.*) Massage
Mmay be a potential treatment option for
women with PPGP to manage pain. Fur-
ther research is needed to investigate the
role of massage in the management of
PPGP pain and the impacts of any pain
reduction on emotional health and the
physical burden of PPGP pain.

There were no significant within-group
differences from the premassage outcome
Mmeasures to one week postmassage

outcomes, except for the PPGP pain out-
come and the non-PPGP stress outcome
(see Table 2). Both of these outcomes were
significantly decreased/reduced one week
postmassage treatment, on average, com-
pared to premassage levels. This is sup-
ported by the medium effect sizes seen
for this time period (premassage to one
week postmassage; see Table 2). A possible
hypothesis for these findings is that PPGP
pain and non-PPGP stress have a greater
response period to massage than other
outcome measures. Potential explanations
for this could include that PPGP pain has
a mechanical component and affects the
myofascial structures around the sacroiliac
joint(4) which are impacted positively by
the massage treatment. A potential expla-
nation for the non-PPGP group findings
on stress may result from multifactorial
aspects such as environment (not being
exposed to stress-provoking stimuli) and/
or endocrine (less production of stress
hormones [e.g., cortisol] and greater pro-
duction of relaxing hormones serotonin),
and/or increased vagal activity which in-
creases cerebral blood flow across several
brain regions involved in depression and
stress regulation.(22:30) Other factors may
be influencing the sustained benefits of
pain (PPGP group) and stress (non-PPGP
group), and individual research with larger
study numbers is needed to replicate
these findings.

Whilst there was a greater incidence
of postmassage side effects in the PPGP
group, this was not significantly different
to the non-PPGP group. There is little-to-
Nno research-related evidence on the side
effects of massage during pregnancy and,
thus, there is no research with which we
can use to compare our study findings
and make any conclusions. Women with
PPGP report the impact of PPGP psycho-
logically,#1314) and it is possible that the
physiological and psychological aspects
of living with PPGP may potentially make
women more vulnerable to coping with
any side effects experienced. However,
more research is needed to determine if
women with PPGP have a reduced coping
mechanism when experiencing a side ef-
fect of massage and what the pathophysi-
ology of this may be.

The study findings reflect PPGP in gen-
eral only, and the study did not collect
data on the potential mechanisms of the
participants’ pain such as the specific in-
volvement of the SIJ, gluteal musculature,
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symphsis pubis or lower back (both mus-
culature and spine). In general, this study
found promising results for massage to
reduce pain in PPGP; however, the involve-
ment of specific areas of the body such as
SIJ, gluteal musculature, symphsis pubis
or lower back may potentially alter the
MmManagement, treatment, and response of
the client and, thus, no clinical recommen-
dations for practice are presented. This
highlights the need for further research
to understand client responses based
on subcharacteristics.

Limitations

The study involves small numbers and
is a subgroup analysis from a prior study;
further research is needed to confirm
these findings. The original study did not
have a control group and this limits the
findings, especially with regards to the
benefits of massage. The comparison of
PPGP and non-PPGP women in this sub-
study does not constitute a control group
especially in regard to benefits of massage.
The comparison of PPGP and non-PPGP
women in this substudy investigates av-
erage responses to treatment only. The
study sample may have been influenced
by bias due to the selective sample and the
small sample size. The study, however, had
very good recruitment and follow-up rate,
and the participants represent a clinical
sample of women who do seek massage
during pregnancy.

CONCLUSION

No differences were found in responses
to pregnancy massage for PPGP and non-
PPGP participants. Both groups had signif-
icant positive changes over time and both
groups are changing the same way over
time. There was a significant difference
in presentation between the two groups,
with the PPGP group having higher levels
of pain and a greater restriction in range
of motion than the non-PPGP group. The
individual significantly lower rating of pain
postmassage and one week postmassage
treatment for those with PPGP shows
promise, and this is particularly important
given that the pain aspect of PPGP affects
the physical and psychological health
of pregnant women. More research is
needed to determine the role of massage
in PPGP management.
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