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ABSTRACT

Obijective: The aim of the study is to investigate the immediate effect of spinal manipulation methods on low
back pain in low back pain problem seen in housewives.

Methods: Research data were obtained from 20 housewives with low back pain who voluntarily accepted to
participate in the study. The pain of the patients was determined with the Visual Analogue Scale (VAS). Trunk
movements evaluated (flexion, extension, right-left lateral flexion) were performed using a goniometer. Right-
left leg length difference, right-left Spina lliaca Posterior Superior (SIPS) levels and finger to floor distance
were measured with a tape measure. Postural assessment was evaluated from the front and side using the
PosturScreen phone application. Evaluations were made before and immediately after mobilization and
manipulation techniques applied to the lumbar region.

Results: Data analysis was performed with descriptive statistics and changes difference pretreatment and
posttreatment with Paired Samples T test. The change in VAS score difference pretreatment and posttreatment
was significant (p<0.001). There was an increase in the flexion, extension and right lateral flexion angles of
the trunk and the change was significant (p<0.05). There was no difference finger to floor distance
measurements difference pretreatment and posttreatment (p>0.05). There was a decrease in the difference
between each leg length and two SIPS difference pretreatment and posttreatment, and the change was
significant (p<0.05). There was no difference pretreatment and posttreatment in the front and side posture
analysis (p>0.05).

Conclusion: In our study on housewives, it was seen that manipulative techniques reduce low back pain,
increase joint range of motion, and are an effective method in correcting differences in leg length and SIPS.
Keywords: Housewife, Low back pain, Spinal manipulation

OZET

Amag: Calismanin amaci, ev hanimlarinda goriilen bel agris1 probleminde spinal manipiilasyon yontemlerinin
bel agrisi lizerine anlik etkisini aragtirmaktir.

Gerec ve Yontem: Arastirma verileri, aragtirmaya katilmay1 goniillii olarak kabul eden bel agrisi sikayeti olan
20 ev hanimindan elde edilmistir. Hastalarin agris1 Viziiel Analog Skala (VAS) ile belirlendi. Gévde
hareketleri (fleksiyon, ekstensiyon, sag-sol lateral fleksiyon) gonyometre kullanilarak degerlendirildi. Sag-
sol bacak uzunluk farki, sag-sol Spina Iliaca Posterior Superior (SIPS) seviyeleri ve parmak zemin mesafesi
mezura ile 6l¢iildii. Postural degerlendirme, 6nden ve yandan PosturScreen telefon uygulamasiyla incelendi.
Lomber bdlgeye uygulanan mobilizasyon ve manipiilasyon teknikleri dncesinde ve hemen ardindan
degerlendirmeler yapildi.

Bulgular: Verilerin analizi betimsel istatistikler ve tedavi dncesi ve tedavi sonrasi degisimler Paired Samples
T testiyle yapildi. Tedavi dncesi-sonrasi VAS skorlarinda degisim anlamliydi (p<0,001). G6vdenin fleksiyon,
ekstansiyon, sag lateral fleksiyon agilarinda artma vardi ve degisim anlamliydi (p<0,05). Tedavi dncesi ve
sonrasi parmak zemin mesafesi 6l¢limlerinde fark yoktu (p>0,05). Tedavi dncesi ve sonrasi her bacak boyu
ve iki SIPS arasi farkta azalma vardi ve degisim anlamliydi (p<0,05). Onden ve yandan yapilan postiir
ananlizinde tedavi Oncesi ve sonrasinda fark yoktu (p>0.05).

Sonuc¢: Ev hanimlarinda yaptigimiz ¢alismada manipiilatif tekniklerin bel agrisini azalttigi, eklem hareket
agikligim arttird1g1, bacak boyu ve SIPS farklarini diizeltmede etkili bir yontem oldugu goriildii.
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INTRODUCTION

Low back pain is one of the most common musculoskeletal problems that cause loss of work force, with
approximately one in every four people in the community. Although low back pain improves without
any treatment in many individuals, it often turns into recurrent or chronic pain, affecting the quality of
life and work life (Wong et al., 2017). Considering public health, low back pain caused by mechanical
factors in the lumbar region is at the top of the list of musculoskeletal problems. (Rezai et al., 2021). It
has been stated that the change in the fulfillment problem position in the pelvis changes the position of
the sacrum, affecting the posture it has to do (Chevilotte et al., 2018). Recently, 75-85% of adults have
experienced back pain at least once in their lives, and 80% of them recur during the rest of their lives.
(Kopec et al.,2004). Low back pain is one of the most common health problems in certain occupational
groups. It is among the health problems that housewives complain about the most (Mehrdad et al., 2016).
Studies showing that activities such as washing, ironing, and carrying loads of housewives are associated
with low back pain appear to be a serious problem for housewives (Ugar et al., 2011). Considering the
relationship between low back pain and physical activity, it has been found that the profession is
effective and common among housewives (Azfar et al., 2019). In a study conducted on patients with
low back pain, it was reported that hamstring tension was more intense in individuals engaged in
housework (Batool el al.,2019). Manipulative techniques are manual treatment methods on joints and
tissues to relieve pain or improve normal joint motion. Reflex is one of the effective treatment methods
preferred in relieving pain and re-expanding the range of motion. Basically, manipulative techniques
develop over two main applications as mobilization and manipulation (Bishop et al., 2015).
Manipulation was found to be more effective on low back pain than the placebo effect (Thomas et al.,
2020) the training program provided, transcutaneous electrical nerve stimulation or other interventions
(van Middelkoop et al., 2011).

In the Clinical Guide for the Treatment of Acute Low Back Pain published by the Royal College
of General Practitioners, it is stated that manipulative treatment provides a short-term improvement in
acute and subacute low back pain, but manipulations are more successful than other treatments in
improving the level of pain and activity and patient satisfaction (Dey et al., 2004)

The aim of this study is to investigate the immediate effect of manipulation on this common
complaint among housewives.

MATERIAL AND METHOD
The Universe and Sample of The Study
20 patients who applied to Alanya Sifa Medical Center in 2018 with complaints of low back pain and
met the inclusion criteria were included in our study. Study data were collected using face-to-face
interview method.
Inclusion criteria in the study;

— Presence of chronic low back pain,

— The gender being a woman,

— Being a housewife,

— To be able to communicate in Turkish,

— Voluntary acceptance to participate in the study.

— Doing the specified job.

— Exclusion criteria from the study;

— Cogpnitive, cognitive and mental problems,

— Having a history of surgery in the lumbar region,

— Neurological desifitis,

— Romatiod factor presence,

Data Collection Tools

Patient Information Form; the patient introduction form was used to determine the personal
information and demographic characteristics (age, height, weight, gender, occupation), disease
information and pain status of individuals with chronic low back pain.
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Visual Analogue Scale (VAS); it is the evaluation made by marking the current pain intensity
of the patient on a 10 cm long linear line, either vertically or horizontally, between 0-10. 10 means
unbearable pain, 0 means no pain at all. (Ctananti et al., 2010).

Body Movement Range; joint movements measurement is evaluated with active or passive
movements. Goniometers are the most commonly used instruments in the objective evaluation of these
movements. All joints are placed according to the anatomical position before measurement, and this
position is considered the zero starting position. He asked the patient to perform movement and the data
obtained were recorded (Soucie et al., 2011).

Leg Length Difference; in the studies conducted, it has been observed that pelvic symmetry is
also impaired in patients with leg length difference in patients with leg length difference. It has been
observed that the greater the deviation in pelvic symmetry, the greater the rise in the leg (Rannisto et al.,
2015). During the evaluation in the prepared study, the legs of the patients were brought to the neutral
position in the prone position and leg length difference measurements were made.

SIPS Difference in Body Flexion; the multitude of forces and structures acting on the pelvis
are striking. Those that can be associated with low back pain are the gluteus maximus, erector spina
muscles, sacrotuberus and long ligaments. Studies have shown that these structures may be the cause of
the symmetry disorder in the pelvis causing low back pain (Ojoawo et al., 2017). In our study, the
difference between the two SIPS was measured by asking the patient to perform trunk flexion.

Finger to Floor Distance Test; It expresses the distance between the longest finger and the
ground when the patient standing upright flexes the trunk without bending the knees. The normal value
for women is considered to be "0". The longest finger should touch the floor. It is a test that evaluates
the waist and hips together. The test is done 3 times and the best score is recorded (Ekedahl et al., 2012).

Posture Analysis; posture analysis was performed with the PostureScreen Mobile® (PSM)
smartphone application. PSM is a postural screening tool that can be used in the clinical setting (Kripa
et al., 2021). The Android® version of the PSM program was used for this study. In order to examine
the postural deviations of the participants, photos of the knee, hip, trunk, shoulder and head were taken
from the anterior and lateral sides and uploaded to the program. Deviations from the photograph were
calculated in degrees and inches using the PSM program. The participants' anterior head offset and tilt,
shoulder offset and tilt, trunk shift, hip shift and tilt were calculated. If the participants are from the
lateral side; head weight, head shift, shoulder shift, hip shift, knee shift were calculated using the
program. All shifts were reported as sideways, forward and backward shifts.

Application of Data Collection Tools

Pre-treatment evaluations were performed by the investigator on the individuals with low back pain who
agreed to participate in the study and met the case selection criteria. The treatment was administered
and then, the evaluations were repeated. All applications are an average of 30-45 minutes for each
patient.

Treatment Applied

The patients participating in the study were manipulated and mobilized to relieve pain caused by
dysfunction of the lumbar joint and sacroiliac joint, and to restore normal mobility to a joint with
disfunction.

A manipulation applied short leverage rotation technique; the patient lies on his back, hips and
knees in flexion. The patient is asked to lift and rotate his hips, continuing this until the painful side is
overlapping and the shoulders are relatively parallel to the floor. The therapist takes a standing position
facing the patient. While the shoulder is fixed, one hand is stabilized shoulder and the other hand is held
the ilium with palm. Force is applied horizontally on the ilium towards yourself. Theforce is applied at
high speed with minimum amplitude after the gap is removed. Applied another technique is the
sacroiliac joint-gapping technique; In this technique, the patient is placed on his painful side on top. The
lower leg is straight, the upper leg is positioned on the lower leg at 90 ° of knee flexion and hip flexion.
The therapist stands in front of the patient with face towards the patient. The therapist's forearm is placed
under the ribs to fix the lumbar spines. The other forearm is placed on the ilium. The therapist's knee is
placed in order to stabilize the patient's flexed knee and apply force. The therapist applies high-speed
thrust and minimal amplitude after closing the gap in the forearm above the ilium (LaPelusa et al., 2023).
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The treatment was applied once, and the patients were evaluated before and immediately after the
treatment.

Ethical Aspect of Research

The study was carried out in accordance with the principles of human experiments defined in the
Declaration of Helsinki and after obtaining the approval of the ethics committee. Ethical approval was
obtained for the study with the decision of Medipol University Non-Invasive Clinical Research Ethics
Committee dated 25/10/2017 and numbered 10840098-604.01.01-E.39993. The patients participating
in the study were informed about the purpose of the study and the questionnaires to be applied.
"Informed Consent Form™ was signed by those included in the study and a photocopy of the form was
given to the patients.

Statistical Analysis

The data of this study were analyzed with the SPSS (IBM SPSS, Chicago, IL, USA) 18.0 package
program. Study data were expressed with descriptive statistical methods such as standard deviation,
minimum, maximum, and mean. Normality analysis of the data was performed using the Kolmogorov-
Smirnov Test. Comparison of normally distributed variables; Analyzed by Paired Samples t test.
Statistical significance was accepted as p<0.05.

RESULT

The data obtained as a result of the tests and evaluations performed preteratment and posttreatment in
order to examine the effectiveness of the manipulative treatment applied to the housewife women with
low back pain who participated in the study are presented. The demographic characteristics of the
individuals participating in the study are shown in Table 1.

Table 1. Demographic Characteristics of the Participants

Variables Min. Max. X £SD

Age (year) 26 71 48.5+13.70
Length (cm) 148 168 159,00+5.80
Weight (kg) 55 88 65.00+£10.20
BMI 20.10 35.40 26.80+4.33

Min: Minimum, Max: Maximum, X : Mean, SD: Standard Deviation, BMI:Body Mass Index

The pain measurement results of the participants are shown in Table 2. Participants are; 4
patients with low back pain on the right side, 8 patients with low back pain on the left, 3 patients with
low back pain in the middle and 5 patients with bilateral low back pain. In addition, the patients are
reported their complaints inscreased; 3 patients when they sat too much, 1 patient when they were
standing too much, 2 patients when they worked hard, 2 when they walked too much, and 6 patients
stated that their pain appeared in motion. A statistically significant difference was observed in VAS
scoring data pretreatment and posttreatment (p <0.05).

A significant difference was observed in the angles of flexion, extension and right lateral flexion
movements in normal joint motion (p <0.05). There was no significant difference in left lateral flexion
(p> 0.05) (Table 2).

No significant difference was found in the finger to floor distance measurements in the
measurements made pretreatment and posttreatment (p> 0.05) (Table 2).

A significant difference was observed in the Leg Length Difference measurements performed
pretreatment and posttreatment (p <0.05) (Table 2).

There was a significant difference in the difference between pretreatment and posttreatment
measurements on the two SIPS performed while the trunk was flexed (p <0.05).
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Table 2. Comparison of pre-treatment and post-treatment scores

Variables Pretreatment Posttreatment p

X £SD X +£SD
VAS 5.30+1.98 2.70+1.34 0.001*
Body Movements
Flexion 75.30+18.71 78.3£17.39 0.039*
Extension 16.10+5.75 19.60+7.44 0.006*
Left Lateral Flexion 21.40+6.15 22.10+6.17 0.126
Right Lateral 17.70+£7.07 20.00+4.22 0.036*
Flexion
Finger to Floor
Distance (cm) 23.35+11.01 22.33£10.96 0.109
Leg Length 0.91+0.59 0.08+0.18 0.001*
Difference (cm)
SIPS Difference (cm) 1.15+0.95 0.10£0.26 0.001*

X : Mean, SD: Standard Deviation, *Paired Samples t, p<0,05

Posture analysis was evaluated from anterior and lateral. As a result of the evaluation, there was
no difference pretreatment and posttreatment (p> 0.05) (Tables 3-4).
Table 3. Comparison of changes in anterior posture analysis

Variables

Anterior Pretreatment Posttreatment p
X +£SD X £SD

Head Lateral Shift 0.41£0.26 0.81£0.53 0.759

(cm)

Head Tilt (°) 2.34+2.94 1.65+2.76 0.224

Shoulder Lateral Shift 0.44+0.84 0.40+0.29 0.423

(cm)

Shoulder Tilt (°) 1.33+1.33 1.07£2.03 0.353

Chest Lateral Shift 0.40+0.39 0.34+0.37 0.239

(cm)

Hip Lateral Shift (cm) 0.59+0.42 0.5340.51 0.348

Hip Tilt (°) 0.34+0.93 0.29+0.78 0.413

X : Mean, SD: Standard Deviation, *Paired Samples t, p<0,05

Table 4. Comparison of changes in lateral posture analysis

Variables

Lateral Pretreatment Posttreatment p
X £SD X +£SD

Head Sagittal Shift (cm) 1.2440.72 1.07+0.45 0.141

Shoulder Sagittal Shift 1.67+0.99 1.42+1.06 0.140

(cm)

Hip Sagittal Shift (cm) 0.66+0.54 0.57+0.52 0.229

Knee Sagittal Shift 0.78+0.88 0.7340.62 0.360

(cm)

X': Mean, SD: Standard Deviation, *Paired Samples t, p<0,05

DISCUSSION

In our study, it was investigated whether the manipulative techniques used in low back pain have an
effect on housewives. Before and after treatment; Pain, normal range of motion, bilateral SIPS
difference, leg length difference and changes in posture evaluations were evaluated. Kahere’s study
reported a higher incidence of low back pain in women (Kahere et al., 2021). Similar to our study,
Pasquier et al. reported that women have 2.5 times more thoracic region pain than men, and being a
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woman can be seen as a risk factor. Different from our study, he stated that the effect of manipulation
approaches may be effective in increasing patient comfort and reducing pain in long-term applications
rather than short-term (Pasquier et al., 2022).

The reason why our study was conducted on women was that the housewives' housework
activities were not proper, and the living conditions were not suitable for this study.

In a study, a total of 15 sedentary women were included in the study in order to determine the
effect of four-week low back exercises on the pain status in middle-aged sedentary women suffering
from low back pain. Exercises were started in the 1st week with 5 repetitions, 10 repetitions on the 2nd
week, 15 repetitions on the 3rd and 4th weeks. Pain values were determined by applying the Oswestry
Pain Scale before and after the exercise program. According to the results of the data obtained from the
evaluations made in the study, significant differences were found in favor of reduction of pain after
exercise in the Oswestry pain scale and pain, personal care, weight lifting, walking, sitting, standing,
sleep, sexual life, social life and travel parameters values before and after the exercise program (Arikan
et al., 2010). Yalgin et al. Included patients with mechanical back pain in one group and painless
individuals in the other. The pain level and length of the low back pain group were evaluated by VAS,
the duration of pain was found to be mean £+ SD 18.1 & 14.6 months, and the pain was mean &+ SD 5.7 +
1.9 according to the visual analog scale (Yalgin et al., 2008).

In the study of Wagas et al., 100 patients were included in the study. The VAS scores of the
experimental group and control group were compared in the application of 8 sessions of spinal
manipulation in addition to thoracic exercise. At the end of the study, it was seen that the group with
spinal manipulation was more effective in improving chest pain and quality of life than the group in
which only thoracic exercise was applied. On the other hand, it has been observed that spinal
manipulation is a technique that acts in a short time and its effect does not change in a very long-term
application. Similar to our study, there was a decrease in VAS scores in the spinal manipulation group
(Wagas et al., 2023).

As seen in studies, pain is an important factor in low back pain. It is seen that as the pain
increases, the psychological state and quality of life decrease. Therefore, when the pain was measured
after the treatment application, a significant reduction in pain was observed. Even instant treatment has
been found to have positive effects on low back pain. We think that it would be beneficial to use
manipulative practices to increase the psychological state and quality of life of the patient, since they
reduce pain.

Becker et al., in their study (Becker et al., 2023), stated that finger to floor distance is not an
effective method in the evaluation of lumbar mobility and it has lost its validity. On the other hand, in
studies conducted with male and female participants, we suggest that the change in finger base distance
in participants with and without low back pain is a method that can be used when objective data cannot
be reached. In our study, the finger to floor distance was evaluated for these purposes.

Chiradejnant et al. Randomized controlled study on low back pain of randomly selected
mobilization with a selected therapist was conducted on two physiotherapists and 140 patients with
nonspecific low back pain. Baseline measurements were taken prior to treatment distribution; The
therapist then evaluated the subjects and indicated the preferred degree of treatment, the spinal level to
be treated, and the mobilization technique to be used. Subjects were then randomly divided into one of
the two groups. One group was treated by the chosen therapist, while the other group was treated by the
randomly selected therapist. The second evaluation was made immediately after the treatment to analyze
the data. Modified finger to floor distance measurement was used to evaluate trunk flexion in the
measurements. In this measurement, the patient was asked to stand on the 13 cm platform with the toes
at the edge, and the measurement was performed by flexing in this way. In the measurements, it was
observed that there was an average of 2 cm difference in mixed therapist applications in selected
therapists, but the normal range of motion was negatively affected in other measurements. It was
observed that the choice made did not cause any changes in the measurements (Chiradejnant, 2003).

In the study by Carvalho et al., it was specifically suggested that lumbar paraspinal muscle
activity decreases in forward trunk flexion and may have a role in recovery as trunk flexion is maintained
during sitting. We think that reduction in pain and increase in range of motion can be achieved by
decreasing muscle activation with trunk flexion in manipulation interventions (Carvalho et al, 2022).

In a study conducted by Unsgaard-Tondel et al to compare different exercises, they used the
fingertips to floor test to evaluate trunk flexibility. It was observed that after the treatment, positive
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results were obtained in the elasticity data compared to before. It has been stated that motor control
exercises are a method that provides more effect on flexibility than standard exercise
methods(Unsgaard-Tondel et al., 2010). In the study of Brandl et al., he stated that although finger to
floor distance is a practical method in patients with acute and chronic low back pain, video evaluation
methods have high evidence value in obtaining objective data. In addition, the traditional method is
preferred in most of the randomized controlled studies in the literature (Brandl et al, 2022).

As seen in the studies, it is widely preferred in the clinic that the fingertips to floor test is useful
in clinical practice in measuring body movements in order to evaluate the effectiveness of the treatments
applied. In our study, the finger place test results, which we applied to evaluate the flexibility after
manipulative treatment, were examined before and after the treatment and no significant difference was
found. It is thought that the efficacy will be increased by extending the treatment period or if the post-
evaluation is delayed.

In a study conducted by Inanoglu et al to investigate the effects of taping techniques on pain and
quality of life in low back problems without neurological deficits, the patients measured flexion,
extension, right and left lateral flexion lumbar joint range of motion in the evaluations before and after
physiotherapy. Placebo before and after banding. VAS values were found to differ significantly in the
group, but no significant difference was observed in goniometer measurements (Inanoglu et al., 2014).
In a study by Wagas et al. investigating the effect of spinal manipulation on the joint range of motion in
the thoracic region, the group in which spinal manipulation and thoracic exercises were applied together
had a greater improvement in thoracic range of motion, chest expansion and functionality at the end of
the 8th session compared to the group in which only exercise was applied (Wagqas et al., 2023).

When the literature is reviewed, it has been observed that normal joint motion is affected in
patients with low back pain and therefore normal joint motion is important in the evaluation of patients.
For this reason, in our study, normal range of motion was examined in the evaluations before and after
the treatment; Apart from left lateral flexion, a significant difference was found in flexion, extension,
and right lateral flexion angles. Especially, it is thought that early initiation of manipulative treatments
for such patients will be effective.

In studies investigating pelvic rotation, Rannisto et al. investigated the relationship between leg
difference and low back pain in individuals who had to stand up and did not see the difference in low
back pain and leg length in their advertisements in some studies. They used a laser distance meter to
transmit leg length and a visual analog scale to hear pain on individuals aged 35 years and at least 10
years of work. In all visits with 114 butchers and 34 customer service staff included in the study, a
significant relationship was observed in low back pain and pain duration in individuals with a leg length
of 6 mm or more (Rannisto et al., 2015).

Zamanlou et al., in their study, suggest pelvic rotations that can help correct the asymmetry in
the pelvis and lumbar regions, considering the asymmetric distribution of muscle tone around the pelvis
in low back pain and sacroiliac joint dysfunction, and in this case, lumbar motion asymmetry. In
biomechanical analyzes alone, this was not seen as a proven treatment modality. Its use is recommended
if it provides functionality and pain relief. For this purpose, in our study, the difference in leg length of
the patients and the difference in SIPS distance in trunk flexion were taken into account in the
evaluations before and after the treatment, which we applied with manipulative treatment techniques in
patients with low back pain. A significant difference in leg length was observed in patients after
treatment. It was also found that there was a significant difference when looking at the SIPS distance
differences after the treatment. For this reason, it is thought that manipulative techniques may also have
an effect on foot problems.( Zamanlou et al., 2019).

In studies investigating the effects of spinal manipulation on posture, Morningstar et al.
Conducted a study to evaluate the effect of "Pettibon” manipulation and primarily anterior weight
reduction in reducing cervical lordosis and correcting anterior tilt head posture. 15 people included in
the study also measured the cervical posture and the anterior position of the head on radiographs, and it
was observed that there was an average improvement of 2.1082 cm in the anterior position of the head
among all subjects. No difference was observed in an individual. The largest and smallest improvements
in cervical lordosis were measured at 23 © and 4 °, respectively. In all cases included in the study, an
average increase of 9.9 degrees was found in the evaluations of cervical lordosis (Morningstar, 2003).
Similar to our study, Loss et al. investigated the immediate effects of lumbar spine manipulation on pain
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sensitivity and postural control in individuals with non-specific low back pain. In the study, it was
observed that there was no change in posture.( Loss et al., 2020).

When the literature is reviewed, it has been seen that one of the evaluation criteria in the studies
is posture evaluation. For this reason, in our study conducted on individuals with low back pain,
PostureScreen application was used as a tool for posture assessment, and when the resulting data were
compared, it was observed that there was no significant difference in the anterior and lateral postural
data before and after the treatment.In the study, it is thought that a difference will be seen if the posture
assessment is applied and repeated after a period of treatment.

Limitations

One of the limitations of our study is that it was done in a small number of cases. The study could be
continued with more cases. The duration of the pain could be questioned in the evaluation parameters.
In addition, another limitation is that it is performed only in women. It can be repeated by including
male patients in the study. It is thought that the patients will have an improvement in their posture after
1-2 weeks. Therefore, the short-term effect of treatment on posture could be examined.

CONCLUSION

According to our study examining the immediate effect of manipulative treatment technique in
housewife patients with low back pain, it was observed that there was a significant difference in pain
reduction, increase in normal joint motion, Leg Length Difference measurements and the difference
between the two SIPS measurements when the trunk was flexed. No difference was found in posture
analysis.
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