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SUMMARY

Background. Pelvic Floor Disorders (PFDs) include a wide range of diseases. According
to biomechanical concepts and previous studies, it can be assumed that there are relations
between posture and PFDs but there have been many controversial results. This study aimed
to find out if there is any postural change in women with and without common PFDs.
Methods. In this descriptive cross-sectional study, a total of 47 women with PFDs and 47
matched controls (aged 25-45), participated. Static standing posture was measured by photo-
grammetry and flexible ruler for spinal curvature.

Results. In the case group, the lumbar lordosis (p = 0.002) and Q angle (p < 0.001) signifi-
cantly decreased while the thoracic kyphosis (p = 0.002), foot pronation angle (p < 0.001) and
sagittal shoulder angle (p = 0.002) increased significantly in comparison with the control.
Conclusions. This study showed that some of the postural changes in the spine, shoulder,
pelvis, and lower limbs were prone to be associated with common PFDs (urinary incontinence,
fecal incontinence, pelvic organ prolapses, and chronic pelvic pain syndrome).
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INTRODUCTION

Pelvic Floor Dysfunctions (PFDs) result in a wide range of
problems such as urinary incontinence (UI), fecal inconti-
nence (FI), pelvic organ prolapses (POP), chronic pelvic
pain syndrome (CPP), and dyspareunia (1). These dysfunc-
tions affect the quality of life and social relations of patients
and are prevalent in different societies being higher in
women than men (2). In a study conducted in Iran (2012),
42% of women showed at least one kind of PFDs (3) GC. A
probable association between bony and visceral structures
of the pelvic floor has been mentioned before (4). There-
fore, in hypothesis, any postural abnormality may alter the
performance of pelvic muscles and can lead to PFDs.

Some of the previous studies investigated the association of
posture and PFDs (4-8). Life style and the environment can

alter the length-tension of muscles in the pelvic, low back
and hip area so it can change the posture and affect the
visceral and muscular structures of the pelvic floor (9).
With this hypothesis, it can be assumed that posture may
influence the activation of Pelvic Floor Muscles (PFM) and
their coordination with other trunk muscles. There are some
investigations which studied the relations between different
temporary postural changes and PFM activation in healthy
subjects and in subjects with PFDs (10-13).

Other studies have been conducted with this assumption
that there is such a relationship, and they have examined
the effects of postural global exercises on the treatment of
urinary incontinence, and concluded that these exercises
can be effective in treating the symptoms of these patients
(14, 15). The relationship between postural changes and
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PFDs has been shown in some studies. Mattox et a/. (2000),
Nguyen ez al. (2000), and Sayah melli ez a/. (2007) showed
a decrease in lumbar lordosis and an increase in thorac-
ic kyphosis using different measurement methods in PFDs
(4, 5, 7). Nygaard et al. (1996), also found that flat foot
was associated with a risk of urinary incontinence (7). Also,
protracted shoulder and forward head posture in patients
with chronic pelvic pain have also been reported (14, 16).
However, there are controversial studies that did not find
any significant correlation between the postural variables
and PFDs (17-19).

Investigation of the relationship between postural changes
and PFDs can improve the assessment and treatment proto-
cols in patients with PFDs. Although these changes may not
be the primary cause of PFDs, they can lead to increasing
pain and symptoms in these patients (9). Besides, therapists
can use these findings for early preventions and multi-disci-
plinary treatment of such a multi-factorial disorder.
Therefore, based on the available and controversial evidence,
this analytical descriptive cross-sectional study was conduct-
ed to evaluate the various aspects of static standing posture
in women with and without common PFDs using photo-
grammetry to find if there is any probable change in bony
structure and spinal curvatures.

MATERIALS AND METHODS

Participants

In this descriptive cross-sectional study, 47 women with
common PFDs and 47 matched women without any PFDs
(aged 25-45) participated. Available patients with UI,
POP or CPP who were diagnosed by a gynecologist and
referred to the Physiotherapy Clinic were included in the
case group. The control group was matched in terms of
age, number of births and Body Mass Index (BMI) with
the case group.

Subjects with menopause, pregnancy, history of spinal, hip,
knee or foot surgery, pelvic and abdominal surgery (includ-
ing cesarean section), smoking, chronic cough, history of
respiratory diseases, neurological and connective tissue
diseases, severe depression (Beck depression score > 40),
osteoporosis (self-reported) and individuals with BMI > 30
were excluded from the study.

Ethical approval

This study was approved by the Regional Committee for
Medical Ethics of Tabriz University of Medical Sciences
(approval number: IR. TBZMED.1395.11). An informed
consent was approved also by this committee. All the proce-
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dure was explained to all of the participants and if they
agreed with the whole procedure, the written informed
consent was taken from all of them. This study meets the
ethical standards of the journal (20).

QOutcomes

Depression score

All the participants completed a demographic questionnaire
and a Beck depression questionnaire. A valid and reliable
Persian version of the Beck depression questionnaire was used
(21) to determine the depression score of the participants.

Postural paremeters

Different postural parameters including:

1. lumbar lordosis and thoracic kyphosis;

2. A) head sagittal tilt angle (the angle between lines cross
canthus, tragus and horizontal), B) craniovertebral angle
(the angle between lines cross tragus, spinal process of
C7 and horizontal), C) rounded shoulder angle (the
angle between lines cross spinal process of C7, lateral of
shoulder and horizontal), D) Lumbar curve angle (the
angle between lines cross spinal process of T12, L1 and
anterior superior iliac spine (ASIS), posterior superior
iliac spine (PSIS)), E) pelvic inclination to femur angle
(the angle between lines cross ASIS, PSIS and greater
trochanter), F) sagittal pelvic tilt (the angle between lines
cross ASIS, PSIS and horizontal), G) knee alighment (the
angle between lines cross greater trochanter, lateral point
of knee and lateral malleolus), H) lateral ankle alignment
(the angle between lines cross lateral malleolus, head of
fibula and horizontal) in lateral view (figure 1);

3. A) head coronal tilt (the angle between line cross lobule
of both ears and horizontal), B) coronal shoulder angle
(the angle between left and right corocoid process), C)
coronal pelvic tilt (the angle between lines cross both
ASIS and horizontal), D) Quadriceps angle (the angle
between lines cross ASIS, medial point of patella and
tibial tuberosity) in anterior view (figure 2);

4. A) scapular alignment (the angle between lines cross
inferior angle of both scapula and horizontal), B) coro-
nal pelvic tilt (the angle between lines cross both PSIS
and horizontal), C) pronation/supination of foot (the
angle between lines cross medial and lateral malleolus
and horizontal) in posterior view (figure 3).

Procedure

In this descriptive cross-sectional study, all evaluations
carried out by same trained physiotherapist verified by the
group leader (F. G.). It should be noted that all assessments
were performed between 11 am to 4 pm. All stages of the
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Figure 1. Landmarks and angles using
photogrammetry method (lateral view):
A) head sagittal tilt angle, B) craniover-
tebral angle (angle between lines cross
tragus, spinal process of C7 and hori-

Figure 2. Landmarks and angles using
photogrammetry method (anterior
view): A) head coronal angle, B) coronal
shoulder angle, C) coronal pelvic tilt, D)
quadriceps angle.

Figure 3. Landmarks and angles using
photogrammetry method (posterior
view): A) scapula alignment, B) coro-
nal pelvic tilt, C) pronation/supination
of foot.

zontal), C) rounded shoulder angle, D)
lumbar curve angle, E) pelvic inclination
to femur angle, F) sagittal pelvic, G)
lateral knee, H) lateral ankle alignment.

study were performed under the supervision of an experi-
enced gynecologist.

The curvature of the thoracic (from T2 to T12) and lumbar
spines (from L1 to S1) were evaluated using a flexible ruler
separately (Forsun 24 Inch (60 cm) Flexible Curve Ruler Flex
Design Rule). The participants were asked to attain their habit-
ual posture by using a self-balanced position (22). Then the flex-
ible ruler was placed on the landmarks marked on the thoracic
and lumbar spine separately. Finally, curved ruler transferred
on paper and thoracic and lumbar spines were evaluated (22).
Photogrammetry was done using a digital camera (Canon
power shot sx 30 hs) with a height of 90 cm and a distance
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of 3 m from the subject. Reflex markers were located in
anatomical landmarks and photogrammetric photos were
taken from the anterior, posterior and the lateral left views.
The anatomical landmarks included: the lobule of ears, both
anterior superior iliac spine (ASIS), left and right coracoid
process tibial tuberosity, the medial point of patella in the
anterior view; and the inferior angle of scapula, left and
right Posterior superior iliac spine (PSIS), medial and later-
al malleolus of the left foot in posterior view; and tragus,
canthus, lateral point of shoulder, spinal process of C7, L1
and T12, left ASIS and PSIS, medial point of knee joint,
lateral malleolus, lateral epicondyle of femur, head of fibu-
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la, greater trochanter of femur. All postural angles were
measured using AutoCAD 2010. The participants were
asked to attain their habitual posture by using a self-bal-
anced position before taking the photos (22).

The inter and intra tester reliability was checked by exam-
ining 10 healthy controls and 10 patients in two days by two
different examiners for both photogrammetry and flexible
ruler method. Both examiners were experienced physio-
therapists who performed the assessments under the super-
vision of the group leader.

Statistical analysis

The SPSS statistics software 21.0 was used to analyze the
results. The skewness and kurtosis indexes were checked
for normality. Kolmogrov-Smirnov test was also checked
for normality. Independent T-test for variables with normal
distribution to compare the results between the two groups.
Intercorrelation coefficient (ICC) was used to determine
inter and intra tester reliability of the photogrammetry.

There was no significant difference between the two groups
in terms of age and BMI (p > 0.05) (table I). Frequency
distribution of participating women showed 30.9 percent
UL, 9.9 percent POP, 7.4 percent CPP and 2.1 percent
more than one disorders. The case group showed higher
scores in the Beck depression test (10.7 + 5.08) in compat-
ison with the controls (6.72 + 2.7) (p = 0.001).
Kolmogrov-Smirnov test showed normal distribution in all
variables. Variables with a significant difference between the
two groups were: lumbar lordosis was significantly decreased
(p=0.002) in the case group (31.29 + 8.9 degrees) compared
to the control group (37.06 + 9.03 degrees) and thoracic
kyphosis was significantly increased in case group (34.8 +
4.8) compared to control group (31.9 + 3.7) (table II).

The angle of the quadriceps was significantly decreased in
case group (15.7 + 6.4 degrees) compared to control group
(22.4 + 5.4 degrees) (p < 0.001). Foot pronation angle in

Table I. Participant’s demographic information.

Case Control
RESULTS Variable group (N:47) group (N:47) P-value
The inter and intra tester reliability were checked between Mean = SD Mean = SD
the two different testers in two different days. Inter tester 5, 3774 + 629 3743 + 6,17 0.805
(ICC =0.88 + 0.09) and intra tester (ICC =0.95 + 0.02) reli-
ability were acceptable. BMI 25.83 +2.60 25.87 +2.30 0.901
Table II. Results of independent T-test analysis in case and control groups.
. Case group (N: 47) Control group (N: 47)
Variable P-value
Mean + SD Mean + SD
Beck depression score 10.70 + 5.08 6.02 +2.70 <0.001*
Quadriceps angle (degree) 15.70 + 6.40 22.40 +5.40 <0.001*
Pronation/Supination of foot (degree) 6.90 £7.10 12.20 +4.30 <0.001*
Rounded shoulder angle (degree) -0.40 £9.30 -10.40 £9.70 0.002*
Lumbar Lordosis (degree) 31.29 + 8.90 37.06 +9.03 0.002*
Thoracic kyphosis (degree) 34.80 +4.80 31.9+3.70 0.002*
Head sagittal tilt (degree) 15.90 + 8.10 18.4 + 6.60 0.107
Craniovertebral Angle (degree) 4650 + 6.70 47.60 £5.50 0.362
Pelvic inclination to femur angle -18.09 £5.40 -17.06 £ 5.60 0.374
Pelvic sagittal tilt (degree) -18.09 £5.40 -17.06 +5.60 0.374
Knee alignment (extension/flexion) (degree) 184.80 + 3.80 184.40 +2.80 0.563
Lateral ankle alignment (degree) 97.60 +3.90 97.50 +2.70 0.880
Head coronal tilt (degree) -0.80 +2.60 -0.60 + 1.90 0.655
Pelvic Coronal tilt ant view (degree) -0.60 +3.30 -0.30+2.20 0.774
Pelvic Coronal tilt posterior view (degree) -0.10 + 3.00 0.40 + 1.09 0.313
Scapular alignment (degree) -0.70 +2.40 -0.40 = 1.90 0.457

The negative amount indicates the left side of the body is higher. *Indicates significant difference between both groups.

80

Muscles, Ligaments and Tendons Journal 2021;11 (1)



P. ZHooLIDEH, F. GHADERI, Z. SALAHZADEH, ET AL.

case group (6.9 + 7.1 degrees) was significantly lower in
comparison with control group (12.2 + 4.3 degrees) (p <
0.001). The sagittal shoulder angle in the case group (-0.4 =
9.3 degrees) was significantly lower compared to the control
group (10.4 + 9.7 degrees) (p = 0.002).

Other postural variables (head sagittal tilt angle, craniover-
tebral angle, pelvic inclination to femur angle, sagittal pelvic
tilt, knee alignment, lateral ankle alignment, head coronal
tilt, coronal pelvic tilt, scapular alignment) that we evaluat-
ed did not show any significant difference between the case
and control groups.

DISCUSSION

This study demonstrated that the women with PFDs had
higher depression score, rounded shoulder, thoracic hyper
kyphosis, lumbar hypo lordosis, knee Varus and foot prona-
tion in comparison to the control group. It would be recom-
mended that physiotherapists evaluate the patient’'s posture
and faulty postures as well as PFDs.

Higher depression score in patients with PFD was shown
as PFD are associated with decrease in the quality of life
and also have high impact on social relationships and
self-image (23, 24). The increase in thoracic kyphosis and
decrease in lumbar lordosis in patients with PFDs are one
of the findings of this study which are in line with most of
the previous studies (4-6). The decrease in lumbar lordo-
sis is one of the factors that increased intra-abdominal
pressure, led to compressed pelvic floor structures which
could lead to some changes in soft tissues around the
pelvic and results in pelvic mal-alignment (5, 25). In fact,
if these forward and backward curvatures maintain their
normal structure, they are among the important support-
ive levels in absorbing intra-abdominal pressure before
they reach the pelvic structures. There are limited studies
about postural abnormalities in patients with PFDs.
Capson et al. (2011) studied the role of lumbopelvic
posture in PFM activation in healthy subjects and showed
higher resting PFM activity in hypo lordotic posture (10).
Ptaszkowski e al. (2017) showed the increase of PFM
synergistic muscles activation in posterior pelvic tilt in
incontinent patients (11). These two studies investigat-
ed the effects of a temporary posture on PFM activation,
but habitual posture is different because compensations
during time can change the activation pattern of muscles.
However, increasing PFM activation during a day in a
habitual posture may result in fatigue and weakness of the
muscles and ultimately PFDs.
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There was one controversial study (2016) which reported
no significant thoracic and lumbar curvature changes in
patients with PFDs using spinal x-rays. But there was no
time limitation and a specific position for taking X-rays so it
could be the point of these controversial results (17).

On the other hand, studies have shown that an increased
rate of depression can be another reason for the kyphotic
posture and rounded shoulder in PFD patients (26).

By changing the spinal curvatures and according to the closed
kinematic chain rule, posterior pelvic tilt in relation to hypo
lordosis and hyper kyphosis may lead to a pronated foot (27)
as was seen in the present study. The ankle pronation may
cause internal rotation of the tibia and lateral rotation of the
femur this can reduce the angle of the quadriceps and knee
Varus in PFD patients (28). The results of Montenegro ez
al. (2009), Miranda et al. (2009) and Ansarian et a/. (2014)
about the knee and ankle alignment of women with PFDs
are inconsistent with this study. It may be because of the way
of measuring postural changes; previous studies used obser-
vational methods for evaluating posture (16, 18, 29).

As with any other studies, the current study might have
some limitations, including the small sample size and no
golden standards for the evaluation of posture like x-rays.
Furthermore, based on the findings of this study, more vari-
ables might differ in patients with PFDs, although due to
our limitations in measurement instruments such as: using
only one camera to capture, probable human errors in evalu-
ations, we were not able to identify other probable changes.
It would have been appropriate to correlate these data with
electromyography or other muscle activation tests and find-
ings of Magnetic resonance imaging (MRI) as these methods
were not used in our study.

CONCLUSIONS

This study showed that some of the postural changes in the
spine, shoulder, pelvis, and lower limbs are associated with
PFDs, so therapists should take this aspect of PFDs into
account for the prevention and treatment of the patients.
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