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BIOMECHANICAL AND 
HORMONAL CHANGES 
Understanding the biomechanical changes 
that take place in the pelvis during 
pregnancy is essential when caring for 
pregnant patients. The increasing size of 
breasts and the uterus results in anterior 
tilt of the pelvis (Enders et al, 2009). The 
centre of gravity is displaced anteriorly, 
resulting in an increased moment arm of 
pelvic stabilisers and anterior torque at 
the hip (which can be as large as eightfold). 
A compensatory increase in the lumbar 
lordosis shifts the centre of mass back to 
restore postural balance, which increases 
shear force at the lumbar facet joints by 
approximately 60% (Whitcombe, 2007). 
Stretching of the abdominal muscles 
combined with the increased torque at the 
hip are counteracted by a compensatory 
shortening of the paraspinal muscles to 
maintain an upright posture (Fitzgerald 
& Segal, 2015). Altered hormone levels, 
including progesterone, oestrogen and 
relaxin, result in increased ligament laxity 
and softening of these soft tissues and 
widening of the joints. This predominantly 
impacts the sacroiliac joint, pubic 
symphysis and lumbar spine in preparation 
for birth (Fitzgerald & Segal, 2015).

The pubic symphysis begins to 
widen in the first trimester from what 
is normally 3-5mm to approximately 
5-8mm. These joints are typically 
quite stable so this increased motion 

can contribute to dysfunction 
(Parker & Bhattacharjee, 2009).

Many women are concerned with 
abdominal separation for functional 
and aesthetic reasons. It is important 
to note that abdominal separation is a 
normal physiological part of pregnancy 
with studies showing 100% of women 
experiencing a degree of separation in 
the third trimester, as the linea alba will 
stretch to accommodate the enlarged 
uterus (Mota et al, 2015). Diastasis recti 
of the abdominal muscles (DRAM) is 
diagnosed when separation of more than 
two finger widths is palpated at the middle 
of linea alba either 4.5cm above or below 
the umbilicus or a midline bulge with 
visible exertion (Thabet & Alshehri, 2019).

DIFFERENTIAL DIAGNOSIS OF 
LOWER BACK AND PELVIC PAIN
Pregnancy-related pelvic girdle pain (PPGP) 
is an umbrella term that encompasses 
several specific musculoskeletal conditions 
involving the sacroiliac joints, pubic 
symphysis and neighbouring connective 
tissue. Pregnancy-related lower back 
pain (PLBP) refers to pain arising from 
the joints of the lumbar spine and 
surrounding soft tissues. Both PPGP and 
PLBP can occur simultaneously in the 
same patient (Fitzgerald & Segal, 2015).

Having a sound understanding of 
common symptoms and presentations of 
PPGP and PLBP and how women describe 

Pregnancy is a transformative journey resulting in considerable 
hormonal, biomechanical and vascular changes impacting all systems, 
including the musculoskeletal system (Conder et al, 2019). The increased 
load on the joints and connective tissue of the pelvis and lower back  
can lead to many musculoskeletal conditions (Fitzgerald & Segal, 2015). 
With some reports suggesting up to 50% of pregnant women experience 
pelvic and back pain, many women will seek out osteopathic care 
(Kanakaris et al, 2011). This article outlines how to safely and confidently 
manage pregnant patients based on current research.

their pain can greatly improve history 
taking, evaluation and determining the 
specific aetiology of pain for each patient .

The onset of PPGP can happen at any 
point during a pregnancy, but most often 
will occur between 18 and 36 weeks 
gestation (Ostgaard et al, 1991). Pain arising 
from the sacroiliac joint will typically be 
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  TABLE 1: POTENTIAL MUSCULOSKELETAL DIFFERENTIAL

PELVIS LUMBAR HIP 

Sacroiliac joint dysfunction

Sacrococcygeal joint dysfunction

Pubic symphysis dysfunction

Pelvic floor muscle dysfunction

Osteitis pubis

Piriformis syndrome

Pudendal neuralgia

Lumbar facet joint sprain

Lumbar disc pathology

Lumbar radiculopathy

Lumbar muscle strain

Neuropathies

Cauda equina syndrome

Extra-articular pathology
Trochanteric bursitis

Muscle tendonopathies/
tears

Round ligament pain

Transient osteoporosis due 
to pregnancy

Intra-articular pathology
Femoral acetabular 
impingement

Developmental dysplasia 
of the hip

• Congenital 
dislocation of the hip 

• Hip subluxation 

• Acetabular dysplasia

• Malformation of the 
femoral head

Inflammatory arthritides 

Labral tear

Osteoarthritis

Osteonecrosis

OBSTETRIC & GYNAECOLOGICAL VASCULAR INFECTIVE

Pre-term labour

Placental abruption

Chorioamnionitis

Round ligament pain

Carneous degeneration  
of leiomyoma

Femoral vein thrombosis Urinary tract infection

Osteomyelitis

described as a dull ache around the sacrum 
and buttocks (which may be unilateral 
or bilateral). Also, patients will describe 
pain in their ‘hip’, referring to pain in the 
lateral thigh and/or groin area. They may 
also report leg pain as well as numbness 
and tingling, often radiating down the 
back of the leg which can mimic lumbar 
radiculopathy or sciatica (Fitzgerald & 
Segal, 2015). Patients will often describe 
a feeling of giving way on the side of 
pain, making a complete neurological 
examination essential in order to exclude 
a true neurological deficit. It is important 
to note that lumbar disc herniations occur 
in approximately one in 10,000 pregnant 
women, which is not significantly different 
from the rate in a non-pregnant woman 
of childbearing age (Weinreb et al, 1989).

Pain in the region of the sacroiliac joint 
with the legs crossed is also a common 
feature of PPGP as is pain with transitional 
movements (i.e., from sitting to standing). 
Other hallmark symptoms of sacroiliac 
and pubic symphysis dysfunction is pain 
that increases with speed of walking, 

stair climbing, and turning over in bed 
(Fitzgerald & Segal, 2015). It is key to 
distinguish this type of night-time pain 
from pain that wakes a person up at night.

Patients with pubic symphysis 
dysfunction will describe pain in their 
lower abdomen and pubic bone. They 
often feel pain in the groin or pelvis with 
weightbearing and walking, and as a result 
they develop a more prominent waddling 
gait pattern. They will also describe pain 
and weakness when lifting the legs and 
pain rolling over in bed that is not always 
relieved with the cessation of movement, 
and palpation over the joint may elicit 
exquisite pain. Patients who suffer from a 
true diastasis of the pubic symphysis will 
usually describe a click during delivery, 
generally accompanied with swelling 
in the area (Fitzgerald & Segal, 2015).

There is no gold standard test for 
PPGP. Diagnosis is based on clinical 
presentation, the site of pain and the 
ability to reproduce the pain using specific 
provocation tests. The posterior pain 
pelvic provocation Patrick’s test, known 

as the flexion, abduction and external 
rotation (FABER) test, and Menell’s test 
are of highest relevance for sacroiliac 
joint pain. The palpation of the symphysis 
test and modified Trendelenburg’s test 
are the most sensitive and specific for 
symphysis pubis pain (Carlson et al, 2003).

Round ligament pain is a commonly 
experienced symptom in pregnancy. These 
ligaments lengthen and stretch along 
with the growing uterus resulting in pain 
that can feel like a quick, sharp, pulling, 
stabbing pain in the abdomen, groin, or 
hip area that can sometimes linger as a 
persistent, dull ache (Fitzgerald & Segal, 
2015). Although it is a common presentation 
and an expected physiological change in 
a normal pregnancy, it is a diagnosis of 
exclusion. All other possible differential 
diagnosis for stabbing pain in the abdomen 
must be evaluated. We have referred 
many concerned pregnant women to the 
emergency department that in retrospect 
were presenting with round ligament pain. 

With so much focus on pelvic and lower 
back pain it is critical we do not ignore    
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* Women typically start to feel foetal movements between 16 to 24 weeks gestation. Primigravida women 
will often not feel foetal movements until after 20 weeks gestation (Fitzgerald & Segal, 2015).

 TABLE 2: RED FLAGS TO REVIEW ON EVERY CONSULTATION

RED FLAG PATHOLOGY

Decreased foetal 
movement*

Placental abruption, pre-term labour

Vaginal bleeding
Placental abruption, placenta previa,  
pre-term labour

High blood pressure Pre-eclampsia

Fever Cholecystitis, urinary tract infection, infection 

TABLE 3: SYMPTOMS RELATING TO PHYSIOLOGICAL CHANGES VERSUS SERIOUS PATHOLOGY

SYMPTOMS PHYSIOLOGICAL CHANGES IN PREGNANCY SERIOUS PATHOLOGY

Nausea/vomiting
Human chorionic gonadotropin (HCG) hormone 
cause nausea and vomiting 

Cholestasis, hyperemesis gravidarum 

Urinary increase Pressure on bladder Urinary tract infection

Shortness of breath Pressure on thoracic cavity from growing uterus Pulmonary embolism

Abdominal pain Pelvic girdle pain (PGP) or constipation 
Placental abruption, cholecystitis, ectopic, 
incompetent cervix

Vaginal discharge Increase is common in pregnancy
Sexually transmitted infection or 
chorioamnionitis

Vaginal fluid May be urinary loss due to pelvic floor dysfunction Ruptured membranes, incompetent cervix

Swelling in legs Increased fluid retention due to pregnancy 
Unilateral may suggest deep vein thrombosis; 
bilateral may suggest pre-eclampsia

Pelvic pressure Pregnancy-related pelvic girdle pain (PPGP) Incompetent cervix, cervical prolapse 

the two major upper extremity pathologies 
in pregnancy: carpal tunnel syndrome (CTS) 
and De Quervain’s tenosynovitis. Studies 
propose the increased risk of developing 
these conditions in pregnancy is a result 
of increased fluid retention leading to soft 
tissue oedema (Fitzgerald & Segal, 2015). 
Both conditions can lead to dysfunction 
and pain and, in some cases, permanent 
damage in the absence of treatment.

RED FLAGS NOT TO BE  
MISSED IN HISTORY TAKING
Specific attention to red flags must be 
made during initial history taking and 
must be reviewed in every consultation 
during pregnancy (see Table 2). 

Patients may describe symptoms 
that can be the result of the normal 
physiological changes in pregnancy. 
In isolation, these symptoms may be 
considered innocuous; however, in 
combination, they may indicate serious 
pathology. Understanding the serious 
pathologies that can occur in pregnancy 
will assist in differentiating between 
normal physiological changes or the need 
for immediate referral (see Table 3).

There are serious conditions not to 
be missed, the most common being 
pre-eclampsia which is characterised 
by maternal hypertension, proteinuria, 
oedema, foetal intrauterine growth 
restriction and premature birth  

(Mayrink et al, 2018). The condition can 
be life-threatening for the mother and 
the foetus; it is therefore essential to ask 
about symptoms of pre-eclampsia as part 
of every patient review during pregnancy. 

SERIOUS SYMPTOMS
    Headache (typically severe and frontal);
    Swelling of the hands, feet 

and face (oedema);
    Pain in the upper part of the 

abdomen (epigastric tenderness);
     Visual disturbance (blurring of 

vision or flashing lights);
    Reduced foetal movements.

See Table 4 for other serious conditions 
not to be missed.

Medical conditions that are particularly 
important to be aware of during pregnancy 
include diabetes, hyper/hypotension, 
epilepsy, transient osteoporosis in pregnancy 
(TOP), hyper/hypothyroidism, previous 
thromboembolism, autoimmune diseases 
and blood-borne viruses (Wieniger, 2018).

It is important to note that pathologies 
that can occur in the non-pregnant  
state can occur in pregnancy, including 
cancer or fractures (Fitzgerald & Segal, 
2015). We must be diligent in reviewing 
patients that do not respond to treatment (or 
worsen) and not rely on the other medical 
professionals involved, as in most cases we 
may be the only practitioner concerned 
with the patient’s musculoskeletal health.



OSTEOPATHY AUSTRALIAWWW.OSTEOPATHY.ORG.AU

CLINICAL 15

TABLE 4: SERIOUS CONDITIONS TO LOOK OUT FOR  
DURING CONSULTATION

SERIOUS CONDITION SIGNS AND SYMPTOMS

Cholecystitis
Pruritus (usually hands and feet), fever,  
abdominal pain, nausea/vomiting

Pre-term labour
Vaginal discharge, abdominal pain,  
decreased foetal movements 

Shingles
Hypersensitivity over skin, unilateral  
thoracolumbar pain, fatigue, vesicles

Placental abruption
Vaginal bleeding, reduced foetal  
movement, abdominal pain 

Urinary tract infection 
Fever, dysuria, suprapubic pain,  
increased urinary frequency 

EXAMINATION AND 
MANAGEMENT
Simple considerations can have a massive 
impact on overall patient comfort and 
safety within your treatment room. 
It is recommended that pregnant 
women do not overheat, so ensure 
adequate air circulation, do not over-
drape your patient and offer a drink 
of water (Thurston et al, 2013).

Try not to move patients too often, as 
having to roll over multiple times may be 
uncomfortable and pain inducing. Patient 
side-lying with a wedge pillow under their 
abdomen and pillow between their knees is 
a comfortable and recommended position. 

Pregnancy pillows with belly cut-
outs are available; however, careful 
consideration must be made when 
choosing to have a patient lying prone. 
Pregnant patients often favour this 
position, as they would not otherwise 
have the opportunity to lie prone, but, 
in the case of acute lower back pain 
or pelvic pain, this can be extremely 
difficult to manoeuvre out of. 

When it comes to formulating a 
management plan, you may feel the need 
to address all the areas of dysfunction; 
however, in our clinical experience, 
we have seen the benefit of not overly 
bombarding pregnant patients with 
many techniques. Apply key osteopathic 
principles and aim to restore motion in 
order to improve altered forces through 
the body and create positive change.

Osteopaths who choose to apply  
high-velocity low-amplitude manipulation 
as part of their management plan 
for pregnant patients must consider 
prothrombotic and joint laxity risk 

factors to minimise the risks of 
potentially dangerous neurological 
complications (Stuber et al, 2012). 

Mild and transient adverse events 
have been reported after lumbar spinal 
manipulations whereas the serious 
adverse events reported in the literature 
all occurred following cervical spinal 
manipulation either during pregnancy 
(Schmitz et al, 2005) or postpartum 
(Ng & Doube, 2001). Joint laxity should 
also be considered when applying 
end range techniques, especially in 
the third trimester of pregnancy. 

External cephalic version (ECV) 
is a medical procedure performed by 
experienced obstetricians where they 
apply hands-on pressure to turn the 

baby in a breech position to a head down 
position, while the foetus heart rate is 
monitored closely throughout (Bin et al, 
2017). ECVs have a fairly low success rate 
(Hutton et al, 2015): approximately 40% 
are successful in nulliparous women, 60% 
in multiparous women (RCOG, 2010). 
If an ECV fails, usually there is a reason. 
Parity, uterine tone, liquor volume, 
engagement of the breech and whether the 
head is palpable, and the use of tocolysis, 
all affect the success rate (Lau et al, 1997; 
Hofmeyr et al, 1986). Timing of the ECV 
should also be considered – i.e., term 
versus pre-term (Hutton et al, 2015).

You may hear a patient’s account of being 
told by other allied health professionals 
that we can ‘turn a baby’. It is important 
to stay within our scope of practice and 
acknowledge we cannot. However, we do 
have an important role in looking for areas 
of tension or restriction in the woman’s 
ribcage, pelvis, hip and lower abdominal/
lower uterine tissues that may be 
preventing the baby moving into position, 
which can be helpful before an ECV.

ADVICE MANAGEMENT
Studies have shown a reduction in pelvic 
pain with the use of pregnancy belts and 
pillows (Mens et al, 2006), (Vermani et al, 
2010). Women should be advised to avoid 
activities that involve loaded separation  
of the legs. For example, movements such 
as getting in and out of cars and rolling over 
in bed should be done with knees together. 
Other simple tips such as wearing satin    
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Good nutrition 
Aim to “eat the rainbow” and 
choose meals that can bolster 
your mood while delivering key 
nutrients and help your baby grow. 

pyjamas and sleeping on satin sheets can 
also help ease of rolling over in bed.

Constipation in pregnancy is common 
(Gomes et al, 2018); therefore, educating 
patients on hydration, keeping mobile 
and the use of a stool to place under 
their feet while on the toilet can 
reduce straining effort and thereby 
reduce pressure on the abdomen.

EXERCISE DURING PREGNANCY
Women with medical or obstetric 
complications must be carefully evaluated 
by their treating physician before exercise 
is recommended and routinely carried out.

The importance of exercise during 
pregnancy and the postpartum period 
has gained support in recent years. For 
uncomplicated, low-risk pregnancies 
moderate activity is now deemed 
very low risk and has been shown to 
assist in reducing pain in pregnancy 
and improve overall maternal and 
feotal health (Davenport, 2020).

The current recommendation  
for uncomplicated pregnancies is  
150 minutes of moderate to vigorous 
physical activity per week (spaced over 
three or more days) with an activity 
reduction in the second and third  
trimester for women at risk of 

pre-term labour or baby growth 
restriction (Davenport, 2020).  

Exercises to avoid during pregnancy 
(Fitzgerald & Segal, 2015):

    Contact sports;
    High altitude;
    Lying on the back after 20 weeks;
    Activities that carry a risk of falling;
    DRAM patients should avoid abdominal 

exercises that require high levels of 
force generation (such as aggressive 
sit-ups or lifting heavy objects).
When recommending exercises to your 

patient it is imperative that you confer with 
their personal trainer/Pilates instructor 
to ensure your patient is not engaging in 
activities that may be contraindicated 
or known to directly aggravate a 
specific musculoskeletal condition.

BIOPSYCHOSOCIAL ISSUES
Pregnancy is a significant transitional 
life event that can bring about various 
health and social disruptions and 
these disruptions are influenced by a 
multitude of biopsychosocial factors. 

A survey in Victoria, Australia, found 
that 94% of women reported one or 
more health problems in the first six 
months postnatal (Buultjens et al, 2013). 
Patients may experience some physical 

issues throughout pregnancy, including 
common musculoskeletal complaints 
as well as a magnitude of other physical 
issues postpartum. Dyspareunia, 
urinary and faecal incontinence, 
perineal pain and haemorrhoids at 
a time where they may already feel 
emotionally unstable and lack support 
can be debilitating (Borders, 2006). 

Many studies have shown there to 
be a significant association between 
postpartum physical symptoms and 
compromised psychological/emotional 
health (Craig et al, 2011). Women with 
PPGP in pregnancy are three times 
more likely to experience postpartum 
depression (Fitzgerald & Segal, 2015). 

Biological factors known to contribute 
to the pathophysiology of maternal 
depression include hormonal influences 
and neurotransmitter function (Parry et al, 
2003), (Ressler & Nemeroff, 2000). Stress, 
depression and anxiety have been linked to 
pre-term birth as well as low birthweight 
and increase risk of complicated 
deliveries (Sandman et al, 2012). 

Poor nutrition is another biological 
factor that can affect mood. The depletion 
of nutrient reserves throughout  
pregnancy and a lack of recovery 
postpartum may increase a woman’s 

Self-care tips for patients

Keep your  
knees together 
Avoid activities 
that involve loaded 

separation of the legs. Keep your  
knees together when getting in and  
out of the car and rolling over in bed.

Drink plenty of  
water and eat a  
high-fibre diet 
Hydration, adequate  
fibre, keeping mobile and the 

use of a stool to place under your feet 
while on the toilet can help to prevent or 
relieve constipation, which is common 
in pregnancy (Gomes et al, 2018). This 
can reduce straining effort and thereby 
reduce pressure on the abdomen.

Pregnancy support belts  
These belts can help to reduce in 
pelvic girdle pain (Mens et al, 2006), 
(Vermani et al, 2010).

Mental health 
Reach out if you need 
mental health support. 
This is particularly 

important once visitors start to drop 
off weeks or months after giving birth.

Sleep 
Attempt to fall asleep on 
your side with a pillow 
between your knees and a 
wedge pillow under your 

abdomen. Try to avoid supine position for 
sleep. Satin pyjamas and sheets can help 
to make rolling over in bed easier.

Be prepared and educate 
yourself for birth 
Lower your expectations for the 
‘perfect birth’. Attend workshops 
that provide strategies for 

breathing, partner involvement and  
general education on birthing process.

Slow down 
Try to slow down and 
prepare for birth towards 
the end of pregnancy. 

Don’t overcommit to social things 
once work finishes. Allow your body 
to rest and have time for you.

Meditation 
Meditation throughout 
pregnancy can help  
you to relax.

Pelvic floor and  
core programs  
These exercise programs can 
help to both strengthen and 
relax your pelvic floor and  

core before, during and following birth.

Find an osteo
www.findanosteo.com



OSTEOPATHY AUSTRALIAWWW.OSTEOPATHY.ORG.AU

CLINICAL 17

risk of depression (Alpert et al, 
2000), (Beard et al, 2005).

Referral to a dietitian can therefore 
enhance nutritional uptake and improve 
maternal mental health outcomes. We 
must be aware of postnatal depletion, 
a condition impacted by nutrient 
depletion, sleep loss, and emotional 
shifts that occur postpartum.

Patients can suffer the effects of 
depletion for many years, unaware of 
the support and treatments that are 
available (Serrallach & Englhardt, 2018).

Social factors have been shown to play  
a protective role and moderate the 
impact of stress on physical and 
psychological health (Razurel et al, 2011). 
Evidence suggests that a lack of social 
support increases the risk of postnatal 
depression (Webster et al, 2000). 

TAKE-HOME MESSAGE
As osteopaths, we can identify potential 
modifiable risk factors and know when 
to refer to specialists (e.g., obstetricians, 
psychologists, dietitians or lactation 
consultants). We are privileged to play 
our role in providing patients with 
education, reassurance, pain relief, 
support and continuity of osteopathic care 
throughout their pregnancy and beyond. 

Aiming to have significantly higher 
rates of evidence-based studies covering 
pain management and biopsychosocial 
processes would be an imperative next step 
in research across the perinatal period. 

References

Alpert, J.E., Mischoulon, D., Nierenberg, A.A., 
Fava, M. (2000) Nutrition and depression (focus 
on folate). Nutrition 16(7-8), 544-6. http://dx.doi.
org/10.1016/S0899-9007(00)00327-0 
Beard, J.L., Hendricks, M.K., Perez, E.M., Murray-
Kolb, L.E., Berg, A., Vernon-Feagans, L. et al. 
(2005) Maternal iron deficiency anemia. Affects 
postpartum emotions and cognition. J Nutr 135(2), 
267-72. PMid:15671224 
Bin, Y.S., Roberts, C.L., Nicholl, M.C. et al. (2017) 
Uptake of external cephalic version for term breech 
presentation: an Australian population study, 2002-
2012. BMC Pregnancy Childbirth 17, 244 https://doi.
org/10.1186/s12884-017-1430-5
Borders, N. (2006) After the afterbirth: a critical 
review of postpartum health relative to method 
of delivery. J Midwifery Womens Health. 51(4), 
242-8. PMid:16814217. http://dx.doi.org/10.1016/j.
jmwh.2005.10.014 
Buultjens, M., Murphy, G., Robinson, P., Milgrom, J. 
(2013) The perinatal period: a literature review from 
the biopsychosocial perspective. Clinical Nursing 
Studies 1(3). doi:10.5430/cns.v1n3p19
Fitzgerald, C., Segal, N. (2015) Musculoskeletal 
health in pregnancy and postpartum. Switzerland: 
Springer International PU.

Carlson, H.L., Carlson, N.L., Pasternak, B.A., 
Balderston, K.D. (2003) Understanding and 
managing the back pain of pregnancy. Curr Womens 
Health Rep 3(1):65-71. PMID: 12521555
Conder, R., Zamani, R., Akrami, M. (2019) The 
biomechanics of pregnancy: a systematic review. 
J. Funct. Morphol. Kinesiol. 4, 72. https://doi.
org/10.3390/jfmk4040072
Craig, P.L., Knight, J., Webster, V., Harris, E. (2011) 
Initiation and Duration of Breastfeeding in an 
Aboriginal Community in South Western Sydney. 
J Hum Lact. Aug; 27(3), 250-61. PMid:21788654 
http://dx.doi.org/10.1177/0890334411402998 
Davenport, M.H. (2020) PhD. Exercise During 
Pregnancy. ACSM’s Health & Fitness Journal 9/10 
2020 - Volume 24 - Issue 5 - p 10-17 doi:10.1289/
EHP6221
Enders, L.A., Berger, K., Chambers, A.J., Redfern, 
R., McCrory, J.L. (2009) Biomechanical evidence of 
waddling during pregnancy. In: Proceedings of the 
BMES 2009 Annual Fall Scientific Meeting; 2009 
October 7–10; Pittsburgh, PA
Gomes, C. F., Sousa, M., Lourenço, I., Martins, D., & 
Torres, J. (2018) Gastrointestinal diseases during 
pregnancy: what does the gastroenterologist need to 
know? Annals of Gastroenterology 31(4), 385–394. 
https://doi.org/10.20524/aog.2018.0264
Hofmeyr, G.J., Sadan, O., Myer, I.G., Galal, K.C., 
Simko, G. (1986) External cephalic version and 
spontaneous version rates: ethnic and other 
determinants. Br J Obstet Gynaecol 93, 13–16.
Hutton, E.K. Hofmeyr, G.J. Dowswell, T. (2015) 
External cephalic version for breech presentation 
before term. Cochrane Database of Systematic 
Reviews, Issue 7. Art. No.: CD000084. doi: 
10.1002/14651858.CD000084.pub3. [Accessed 12 
May 2021]
Kanakaris, N.K., Roberts, C.S., Giannoudis, P.V. 
(2011) Pregnancy-related pelvic girdle pain: an 
update. BMC Med. 9, 15. Published doi:10.1186/1741-
7015-9-15
Lau, T.K., Lo, K.W.K., Wan, D., Rogers, M. (1997) 
Predictors of successful external cephalic version at 
term: a prospective study. Br J Obstet Gynaecol 104, 
798–802
RCOG (2010) Guideline No. 20a. Available at: 
https://www.rcog.org.uk/globalassets/documents/
guidelines/gt20aexternalcephalicversion.pdf 
[Accessed 12 May 2021]
Stuber, K.J., Wynd, S., Weis, C.A. (2012) Adverse 
effects from spinal manipulation in the pregnant and 
postpartum period, a critical review of the literature. 
Chiropractic & Manual Therapies 20, 8
Mayrink, J., Costa, M.L., Cecatti, J.G. (2018) 
Preeclampsia in 2018: Revisiting concepts, 
physiopathology, and prediction. Scientific World 
Journal 2018:6268276. doi:10.1155/2018/6268276
Mens, J.M., Damen, L., Snijders, C.J., Stam, H.J. 
(2006) The mechanical effect of a pelvic belt in 
patients with pregnancy-related pelvic pain. Clin. 
Biomech. 21, 122-127
Mota, P., Pascoal, A.G., Bø, K. (2015) Diastasis recti 
abdominis in pregnancy and postpartum period. 
Risk factors, functional implications and resolution. 
Current Women’s Health Reviews 11(1). doi:10.2174/1
57340481101150914201735
Ng, K.P., Doube, A. (2001) Stroke after neck 
manipulation in the post partum period. N Z Med J. 
114(1143), 498. PMID: 11797875.
Ostgaard, S., Noren, L., Johansson, G., Ostgaard, 
H.C. (2002) Lumbar back and posterior pelvic pain 
during pregnancy: a 3-year follow-up. Eur Spine J. 
11(3), 267-71
Ostgaard, HC, Andersson, GB, Karlsson, K. (1991) 
Prevalence of back pain in pregnancy. Spine (Phila 

Pa 1976). 16(5), 549-52. doi: 10.1097/00007632-
199105000-00011. PMID: 1828912.
Parker, JM, Bhattacharjee, M. (2009) Images in 
clinical medicine. Peripartum diastasis of the 
symphysis pubis. N Engl J Med. 361(19), 1886
Parry, B.L., Sorenson, D., Meliska, C.J., Basavaraj, 
N., Zirpoli, G.G., Gamst, A., et al. (2003) Hormonal 
basis of mood and postpartum disorders. 
Current Women’s Health Reviews 3(3), 230-5. 
PMid:12734034
Razurel, C., Bruchon-Schweitzer, M., Dupanloup, A., 
Irion, O., Epiney, M. (2011) Stressful events, social 
support and coping strategies of primparous women 
during the postpartum period: a qualitative study. 
Midwifery 27(2), 237-42. PMid:19783333 http://
dx.doi.org/10.1016/j.midw.2009.06.005 
Ressler, K.J., Nemeroff, C.B. (2000) Role of 
serotonergic and noradrenergic systems in the 
pathophysiology of depression and anxiety 
disorders. Depress Anxiety. 12 Suppl 1. 2-19. http://
dx.doi.org/10.1002/1520-6394(2000)12:1+<2::AID-
DA2>3.0.CO;2-4 
Sandman, C., Davis, E., Buss, C., Glynn, L. 
(2012) Exposure to prenatal psychobiological 
stress exerts programming influences on the 
mother and her fetus. Neuroendocrinology 
95(1), 8-21. PMid:21494029 http://dx.doi.
org/10.1159/000327017 
Schmitz, A., Lutterbey, G., von Engelhardt, L., von 
Falkenhausen, M., Stoffel, M. (2005) Pathological 
cervical fracture after spinal manipulation in a 
pregnant patient. J Manipulative Physiol Ther. 
28(8), 633-6. doi: 10.1016/j.jmpt.2005.08.017. PMID: 
16226634.
Serrallach, O., Englhardt, M. (2018) The postnatal 
depletion cure: a complete guide to rebuilding 
your health & reclaiming your energy for mothers 
of newborns, toddlers, and young children. UK: 
Hachette.
Thabet, A.A., Alshehri, M.A. (2019) Efficacy of deep 
core stability exercise program in postpartum 
women with diastasis recti abdominis: a randomised 
controlled trial. Journal of Musculoskeletal & 
Neuronal Interactions 19(1), 62-68.
Thurston, R.C., Luther, J.F., Wisniewski, S.R, Eng, 
H., Wisner, K.L. (2013) Prospective evaluation 
of nighttime hot flashes during pregnancy and 
postpartum. Fertil Steril 100(6):1667-1672. 
doi:10.1016/j.fertnstert.2013.08.020
Vermani, E., Mittal, R., Weeks, A. (2010) Pelvic girdle 
pain and low back pain in pregnancy: a review. Pain 
Pract 10(1), 60-71
Webster, J., Linnane, J.W., Dibley, L.M., Hinson, J.K., 
Starrenburg, S.E., Roberts, J.A. (2000) Measuring 
social support in pregnancy: can it be simple and 
meaningful? BIRTH. 27(2), 97-101. PMid:11251486 
http://dx.doi.org/10.1046/j.1523-536x.2000.00097.x 
Weiniger, C.F., Einav, S., Elchalal, U. et al. (2018) 
Concurrent medical conditions among pregnant 
women – ignore at their peril: report from an 
antenatal anesthesia clinic. Isr J Health Policy Res. 
7, 16 https://doi.org/10.1186/s13584-018-0210-7
Weinreb, J.C., Wolbarsht, L.B., Cohen, J.M., 
Brown, C.E., Maravilla, K.R. (1989) Prevalence of 
lumbosacral intervertebral disk abnormalities 
on MR images in pregnant and asymptomatic 
nonpregnant women. Radiology 170(1 Pt 1), 125-8. 
doi: 10.1148/radiology.170.1.2521192. PMID: 2521192 
Whitcome, K.K., Shapiro, L.J., Lieberman, D.E. (2007) 
Fetal load and the evolution of lumbar lordosis in 
bipedal hominins. Nature 450(7172), 1075-8
Williams, A., Herron-Marx, S., Knibb, R. (2007) The 
prevalence of enduring postnatal perineal morbidity 
and its relationship to type of birth and birth risk 
factors. J Clin Nurs. 16(3), 549-61. PMid:17335531 
http://dx.doi.org/10.1111/j.1365-2702.2006.01593.x




