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Abstract: Low back pain is common problem that affect the public health .Low back pain can be avoided by maintenance of good
posture and good transferring technique using foot wear. This study aim’s to know about the effect of stretching and strengthening on
Low Back Pain among high heels using young females. To reduce Low back pain and also calf muscle tightness, improve the calf
flexibility and strengthen the abdominal muscle. Materials and methods: A comparative experimental study was conducted at School Of

Physiotherapy VISTAS. 30 participants were selected based on inclusion criteria using convenient sampling method were divided into
two groups Group A — Stretching (Experimental group) & Group B — Strengthening (Experimental group),both groups 4weeks of
intervention period. Result: The result showing that there was a significant improvement in both groups p<0.05. Conclusion: The results
were showing although both groups were showing significant improvement, but when comparing both groups statically Group B is

effective than Group A.
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1. Introduction

Low back pain is common problem that affect the public
health. Low back pain (LBP) is characterized by pain or
discomfort in the lumbar region, occur below the costal
margin and above the gluteus fold that may or may not
radiate to the thigh.

Classification based on the duration or symptoms.
1) Acute: less than six weeks

2) Sub-acute: 6-12 weeks

3) chronic: more than 12 weeks

During the early 21st century, woman started to wear high
heels in order to satisfy their desire to be more beautiful and
fashionable.[1]The use of high heels is being a common
habit increasing gradually among the adults High heels is the
one of essential part of woman’s fashion that reflects the
personality. The foot wear change the woman’s posture and
gait. Low back pain can be avoided by maintenance of good
posture and good transferring technique using foot wear.
This result is similar with previous research by pannell SL,
where the percentage of female who wear high-heels were
found highest between the age group of 18-24 years, as
much as49%.[2]As is known, the etiology of LBP, is
multifactorial ,be it anatomical position or pathological
process.

High heels greatly affects the lumbar curve, increase loading
on tibialis anterior muscle & distrub center of body. High
heels causing increased weight bearing on toes, ankle
sprains and leg pain and back pain. It affects the stride
length, walking speed, abormal gait. High heels wearing also
increase lumbar lordosis and increase compressive forces on
lumbar vertebrae’s that leading to Lumbar spondylosis.
During stance phase with high heel and increased weight

bearing on ankle, knee & hip joints. Most high heels users
were between the age of 20 to 25 years old, as much as
65%.This age is a productive age.

Anatomically the most often etiology of LBP include any
disease or injury of the muscle, fascia, ligament, bone, joint,
disc and spinal nerve. The negative side effects of high heels
shoes on the body mechanics and might related to other
factors such as malnutrition, deficiency of vitamin D, Lack
of physical exercise and transferring or carry objects with
wrong posture.

Weak abdominal muscle cause hip flexor, muscles to tighten
causing an increase in the curve of Low back. Unhealthy
posture and muscle imbalances can lead to Low back ache.

The good abdominal muscle strength maintaining the

pulmonary function and reducing low back pain.

e Stretching:  Any therapeutic maneuver designed to
lengthen pathogically shortened soft-tissue structures and
thereby increase range of motion (kisner and Colby 1996).

e Strengthening Exercises: Strengthening Exercises at
increasing the torque-producing capacity (or) endurance at
a specific muscle (or )muscle group.

2. Methodology

Study Design: Experimental study.

Study Type: Comparative study.

Sampling Technique: Convenient sampling.
Sample size: 30 Females.

Study Duration: 4Weeks.

Study Setting: School Of Physiotherapy, VISTAS.
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2.1 Sample Selection

Inclusion Criteria:

o College students Females.

o Age over 18years-25 years

¢ High Heels Users with Low back pain (Heel height upto 6
to 7cm).

Exclusion Criteria:

¢ Un-coperative Subjects.

o Recent Surgeries over Ankle & Foot.

e Orthopaedic Conditions like Fracture & osteoporosis over
Ankle & Foot.

e Any Surgeries & injuries over low back.

o Male Gender.

Tools Used:
¢ Inch Tape.
e Universal Goniometer.

2.2 Procedure

30 participants are taken for this study based on the
inclusion and exclusion criteria, after getting informed
consent, the participants were divided into two groups.
Group A —15 participants; GroupB — 15 participants. And
both group participants were assessed with NPRS, Revised
Oswestery low back pain questionnaire. For Group A
assessed with Range of motion for Ankle Dorsiflexion. For
Group B assessed with Strength of abdominal muscle.
Group — A participants were treated with static stretching for
calf muscles, Group — B participants were treated with
abdominal strengthening exercises. Both the groups were
receive intervention for about 4 weeks including 3 days in a
weeks, with 30 seconds of treatment time per day for Group
A. For Group B treated with 4 weeks and duration (10) reps
and 5sec hold.

After the 4 weeks of intervention period both the
participants were assessed with again NPRS, oswestry low
back pain questionnaire, and Range of motion of Ankle
Dorsiflexion and Adbominal muscle strength. And the
results were interpreted

2.2.1 Exercise Protocol

Stretching Procedure: Weight Bearing Lunge test by using
goniometer for ankle range of motion measurement.

Before stretching exercises = give warm up exercises.
After stretching exercises = give cool down exercises.

Warm Up Stretching Cool Down
10minutes walking | 7minutes static | 3 minutes relaxation
& jogging stretching and walking

2.2.2 Measurement of Calf Muscle

Weight Bearing Lunge Test:

The test was performed in a standing position with the heel
in contact with the ground, the knee in line with the second
toe and greater toe 10cm away from the wall. Balance was
maintained by allowing contact with the wall using two
finger from each hand. Participants were asked to lunge

forward directing their knee towards the wall until their knee
touched the wall. While the participant maintained her
maximal dorsiflexion position. That time measure the range
of motion using the goniometer.

Static Stretching: (Group A)

The subject stood with one leg in front of the intervention
leg. Placed the hands against a wall and slowly moved
forwards the wall by bending the front leg further whilst
keeping the knee on the intervention leg straight with the
heel pressed to the floor. The subjects hold the maximally
stretched calf muscle in the each position for 30secfollowed
by a 10sec rest stretch was repeated 5times at one session.

Strengthening Exercise for Abdominal Muscle

o Sit up from supine position with hips and knees flexed.

o Head and shoulder are lifted with a gradual curl to the
knees with the hands

e Abdominal muscle becomes more efficient.

Thus, isotonic abdominal exercise should begin with the
hips and knee flexed.

2.3 Statistical Analysis
Group A (Stretching)

Table 1: Shows intragroup analysis of Oswestry
questionnaire, NPRS, ROM of ankle
Standard
Deviation
Pre |Post | Pre | Post
Value [Value | Value | Value

8.00 [32.73| 5.55 | 6.87

Mean Value
Outcome Measure

t-value |p-value

Oswestry

Questionarie -15.13 | 0.000

NPRS 5.45 |3.73 |0.642 0.942 | 8.22 | 0.000
Dorsi Flexion
Rom(Loftleq) 6867 8467 25.317 23.258| 251 | 0.013
Dorsi Flexion Rom 1,4 161 33| 226 |23.86 | -2.20 | 0.023
(Rightleg)

Group B (Strengthening)

Table 2: Shows intragroup analysis of Oswestry
questionarie, NPRS, Abominal muscle strength
Standard
Deviation
Pre | Post | Pre | Post
Value |Value Value |Value

Mean Val
Outcome Measure €an Value

t-value |p-value

Oswestry 14.87 |43.67 |6.010 [9.693 |-15.93 | 0.000
Questionnaire

NPRS 4.14 |1.87 |1.170|1.356 | 12.70 | 0.000

Abdominal Strength | 1.33 | 5.47 |1.175 |1.246 |-31.00 | 0.000

3. Result

The t value for OSWESTRY Questionnaire and NPRS was
found to be -15.13 and 8.22 respectively in case of Group A
and for Group B was found to be -15.93 and 12.70
respectively.

The p value for OSWESTRY Questionnaire and NPRS were
found to be p<0.05 in Group A.
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The t value of calf muscle tightness for left and right leg
dorsiflexion ROM were found be -2.51 and -2.20
respectively and p value were found to be p<0.05.

The t value for Group B was found to be -31.00 and p value
p<0.05

4. Discussion

Low Back Pain (LBP) is defined as pain and discomfort in
the lumbosacral region ,below the twelfth rib and above the
gluteal crease. The cause of low back pain usually occurs
due to the strain of muscles or ligaments.

The factors influencing factors for Low Back Pain are social
factors, psychological factors, biophysical factors. High
heels greatly affects the lumbar curve, increase loading on
tibialis anterior muscle & distrub center of body.
Biomechanics of the lumbar spine. In prolnged high heel
wear, chain of events around the ankle were observed, like
increased ankle plantar flexion which in turn lead to an
increase in a lordotic curve.

This study concluded that calf muscle stretching and
abdominal muscle strengthening exercise in Group A

Study conducted by Hadeel AL Serhany,et.al.,(2015)
concluded that Low back pain and disability for women who
are wearing high heeled shoes regularly are higher than
women are wearing flat shoes.

Another study conducted by Augusto Souza Casarin, et.al
(2014) concluded that decreased lumbar lordosis showed
that high heels are not responsible for lumbar hyperlordosis.
However,it doesnot prevent development of Low Back Pain.

The mean improvement in Oswestry score in GroupA is
24.73 and Group B is 28.80.The mean reduction NPRS is
1.72 Group A and Group B is 2.27.

The mean difference of the Dorsiflexion in Left and Right
Leg were found to be 16.00 and 11.33 respectively. The
mean difference of the abdominal strength was found to be
4.14 respectively.

In prolonged high heels wear, chain of events around the
ankle were observed, like increased ankle plantar flexion
which in turn lead to an increase in lordotic curve.

The muscular behavior of the gastrocnemius muscle was
higher than the erector spinae muscles remain isometrically
contracted. While high heeled shoes were worn, keeping the
ankle in plantar flexion. The are muscle fibers are shorter
when standing in high heels. Increased plantar flexion cause
a kinetic chain of compensation upto the lower extremity
that ends with hypertonic psoas muscle producing a lumbar
hyperlordotic lumbar spine in turn lead to backpain.

Abdominal muscle is large group of muscle in the front of
abdomen that assists in the regular breathing movement and
supports the muscle of the spine.

Wearing of high heels weakened the abdominal muscle.
Abdominal muscles supports the trunk. The result of longer
periods of time wearing high heels cause weakens the
abdominals. It creates stress over back extensors and to
compensate lumbar function the abdominal muscle get
weaker due to overuse.

5. Conclusion

The study concluded with both stretching and strengthening
are reducing the Low back pain. But, when comparing both
groups stastically Group B (strengthening) is effective than
Group A (stretching).

6. Limitation

Small sample size
This study has not measured body mass index of

participant.

~

Short follow up.

Short study duration.

Outcomes measures are limited.

Research is done only among a particular age group.

. Recommendations

Educate people about good properties of foot shoes
which can maintain the posture and healthy body in
general.

In Further studies, advising people about role of
physical exercises, fithess and good nutrition in helping
the body to be healthy and prevent functional
limitations during the youth.

Further clinical trial with more samples with long term
follow up including control group may help to further
delineate.
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