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Abstract
The sagittal plane of the pelvis is a fundamental mechanism for maintaining

the body's balance and the spine's alignment, which may undergo changes
during the aging process and due to spinal deformities. Pelvic indices, which
refer to the definition of the sagittal plane of the pelvis, are evaluated in two
classifications: pelvic postural indices and pelvic anatomical indices. Pelvic
tilt is one of the two variables (the other variable is sacral slope) that has
been more extensively evaluated and analyzed compared to other pelvic
postural indices, and it has always posed a challenge for researchers and
physiotherapists in terms of how to measure it. Given the presence of
contradictory information and the importance of the topic, the aim of this
review article is to examine the factors influencing pelvic tilt, such as muscle
performance and the positioning of various regions and limbs in the body,
and intends to discuss the impact of different exercise regimens on the angle

of pelvic tilt.

Methods
Access to articles was conducted using databases and search engines such as
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Google Scholar, PubMed, Science Direct, and Elsevier with keywords
including Pelvic Tilt, Pelvic Review, Pelvic, Pelvic Assessment, Pelvic
Evaluation, and their Persian keywords; pelvic tilt and pelvic, on the
websites of the country's journal databases (MAGIRAN), the Iranian
Academic Research Center (SID), and the Islamic World Science Citation
Center (ISC). The time frame for the articles used ranged from 1980 to 2023.
The method for selecting articles is illustrated in Figure 2. In this study, 22
English articles and 2 Persian articles were reviewed. Additionally, the
studies were qualitatively assessed based on the PEDro scale, which is an
11-point scale. Given that the aim of this review article was to explore the
factors influencing pelvic tilt as comprehensively as possible, no specific
inclusion or exclusion criteria regarding the age of the subjects were
considered, resulting in a wide statistical population that included ordinary

and healthy individuals.

Findings

After reviewing and studying various articles, the research findings were
categorized into two parts: the relationship between pelvic tilt and the
performance of the muscles influencing, and the correlation between
different exercise regimens and pelvic position (summarized in Table 1). The
results of this study indicated that there is conflicting information regarding
the relationship between pelvic tilt and muscle performance, as well as the
effects of exercise. It has been stated that abdominal muscles, by affecting
the lumbar lordosis area, can influence pelvic tilt and the degree of lumbar
curvature. Although conflicting information has been reported in research, it
appears that such a relationship exists, and strengthening the abdominal

muscles reduces anterior pelvic tilt.
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Table 1 - Articles Related to the Relationship between Various Sports Exercises and Hip Condition Based on the PICO Structure

Title and Participants Therapeutic intervention, The experimental Results

authors' diagnostic method group

names

Levine et al. 40 participants (32 Four posterior tilt movements and Exercise intervention only led to
(1997) women and 8 men with three different forms of torso insignificant changes in pelvic tilt.

an average age of 24.5
years),

circling exercises, 25 repetitions
per day for 8 weeks.

Kuszewski et
al. (2018)

30 healthy individuals (9
healthy women) divided
into two experimental
groups with an age of
(25.67+4.19)and a
control group with an age
of (27.93 £ 7.14).

8 training sessions, 2 sessions per
week, of bridge exercises in supine
and prone positions, following a
10-minute warm-up on a bicycle.
Participants performed 3 sets of 8
repetitions (3 seconds each) in each
session with the help of resistance
bands and other training
equipment.

Without practice and
only including 10
minutes of warm-up on
a bike before the tests

A significant, negative, and
moderate correlation was observed
between hamstring tightness and
anterior pelvic tilt.

Li et al. (1996)

39 participants (17 men
and 22 women) with an
average age of 22-37
years.

3 weeks of static stretching
exercises (lying supine and raising
one leg without bending the knee,
with the other leg resting on the
ground) for 15 seconds with 15
seconds of rest for 10 repetitions
daily.

These stretching exercises had no
effect on the pelvic and lumbar
joint status in a standing position.
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Cristopoliski et
al. (2008)

Five elderly women (age
range of 67 + 3.8 years).

The immediate effect of stretching
exercises on the maximum anterior
pelvic tilt angle while walking,
three stretches, each lasting 30
seconds for both the hip flexor and
extensor muscle groups.

There was a decrease in maximum
anterior pelvic tilt while walking.

Muyor et al.
(2011)

58 female volunteers
(average age of 44.23 +
8.87 years).

The long-term effects of the
stretching exercise program on
pelvic tilt in a standing position,
three different 20-second stretching
exercises for the hamstring muscle
group, 3 sessions over 12 weeks.

31 participants without
performing the
hamstring stretching
program

No changes were observed in the
pelvic tilt measured with an
inclinometer in both the
experimental and control groups.

Lépez-Miiarro
etal. (2011)

54 adults (age range of
29.24 + 7.41 years).

The immediate effects of a
stretching exercise session on hip
tilt The exercise session consisted
of three sets of four hamstring
stretches for 20 seconds.

It had no effect on pelvic tilt but
had a significant impact on
hamstring muscles.

Kerrigan et al.
(2003)

100 healthy elderly
individuals aged over 65
years (47 in the treatment
group and 49 in the
control group).

Investigating the effects of long-
term stretching programs for hip
flexor muscles (stretching session;
2 sessions per week for 10 weeks)
on the maximum angle of anterior
pelvic tilt.

The experimental
group performed 4 sets
of stretching exercises
for 30 seconds for each
lower limb in each
training session.

The reduction in anterior pelvic
tilt was not statistically significant,
and no changes occurred in the
control group.
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Watt et al. 82 healthy elderly Two 10-week stretching programs | The control group The measurement of anterior
(2011 a) individuals over 65 years | were conducted for the hip flexor underwent a 10-week pelvic tilt while walking at an
were divided into two muscles and shoulder abductor shoulder abductor average speed of approximately
experimental groups (43 | muscles. Both groups performed an | stretching program. 1.28 m/s showed a significant
individuals) and a control | 8-minute daily stretching program reduction in both the treatment
group (39 individuals). (2 sets of 60-second stretching and control groups; however,
alternately for the right and left walking at an average speed of
limbs, twice a day; morning and 1.13 m/s did not show any
evening). significant reduction.
Watt et al. 74 elderly individuals Two 10-week stretching programs | The control group
(2011 b) over 65 years old were were conducted for the hip flexor underwent a 10-week
divided into two groups: | muscles and shoulder abductor shoulder abductor
experimental (33 muscles. Both groups performed an | stretching program.
individuals) and control | 8-minute daily program of groin The walking speed and step length
(41 individuals). stretches (2 sets of 60-second in the control group increased
stretches alternately for the right significantly, but there were no
and left limbs, twice a day; significant changes in maximum
morning and evening). hip abduction and anterior pelvic
tilt during walking.
Cottingham et. | 23 healthy elderly men Effects of 45 minutes of massage The control group A significant reduction (from 12.3
(1998) and women (aged 62 to (Rolfing method) focused on the received no massage. degrees to 10.6 degrees) in

83 years).

pelvis

anterior pelvic tilt of the hip was
observed in the experimental

group.

DiBenedetto et

20 patients with spinal

Effects of a long-term yoga

No significant reduction was
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al. (2005)

pain had an average age
of 20 years in both
experimental and control
groups.

program (Iyengar Hatha) on pelvic
tilt during walking

Two 90-minute yoga classes each
week for 8 weeks and 20 minutes
of home yoga practice every other
day

found in the maximum angle of
anterior pelvic tilt of the hip.

Seo D et al.
(2013)

67 young women who
were not athletes (aged
19 to 25 years) included
20 individuals in the
experimental group.

6 weeks (3 sessions per week, each
lasting 40 minutes) with flexibility,
balance, and strength exercises, all
utilizing bands and ropes

The control group did
not engage in any
exercise program

This exercise protocol had no
significant impact on pelvic tilt.

Manshouri et
al. (2015)

32 healthy individuals
(aged 21 to 35 years)
were also divided into
equal treatment and
control groups.

Effects of a long-term backstroke
swimming program on pelvic tilt

2 sessions of 200 meters swimming
with a 5-minute rest in the first and
second weeks, increasing to five
200-meter swims in the seventh
and eighth weeks (three times a
week)

- The control group did
not engage in any
exercise program

There was a reduction in the angle
of anterior pelvic tilt of the hip,
but it was not statistically
significant.
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Discussion and Conclusion

Since the aim of this review research was to examine factors such as
muscular performance and the effects of various exercises on pelvic tilt, it
appears that due to the contradictory results in these topics, reaching a
definitive conclusion in this regard remains quite challenging and should be
the focus of future research and studies with high-quality qualitative value.
The results of this study indicated that the positions and methods of
measuring pelvic tilt (in standing, lying, or moving positions) can have a
very significant impact on the outcomes of studies and the significance or
lack of effectiveness of different training programs (stretching,
strengthening, or other exercises) on the angle of pelvic tilt at the hip, and
researchers should avoid measuring and observing the angle of pelvic tilt in
a standing position. Although there seem to be contradictory results
regarding the effects of exercises such as yoga, swimming, flexibility,
balance, and strength on pelvic tilt, the findings clarified that strengthening
the abdominal muscles leads to a reduction in pelvic tilt, and for individuals
with natural hamstring muscle strength, there is no necessity for a correlation
between changes in this muscle group and pelvic tilt.

Keywords: Exercises, Anterior and posterior pelvic tilt, Positional
pelvic parameters, Pelvic muscles.
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1. Pelvic inclination
2. ischial tuberosities
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1. Hamstring Stiffness
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1. tight hamstring muscles
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