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ABSTRACT
Aim: To study about the efficacy of stretching exercise and Stretching with cold pack on hamstring pull.
- For reducing the pain.
- For increasing the range of motion
Objective of the Study: The objective of our study is to compare the effect of stretching exercises and
Stretching with cold pack on hamstring pull/strain in individuals. Study Design: 40 participants of age group
18-30 years divided into 2 groups (20 each). The pain scale is measured on 0 day & on 10th & 21st days.
Result: The comparative study of the simple stretching of the hamstring muscle verses stretching of the
hamstring muscle with cold packs showed significant improvement in stretching exercise with cold pack has
better result at the 21st day than the simple stretching exercise. Conclusion: Although there is decrease of
VAS pain on both the group A & B, but the group B, VAS Pain score in stretching with cold packs shows
better result in decreasing the VAS Pain.
Key words: Stretching Exercise; Cold Packs; Hamstring pull; Reduction of Pain; Significant improvement

Introduction:

Hamstring muscle is a group of 3 muscles which constitutes; - The biceps femoris, the semitendinosus and the
semimembranosus muscles (1,2,3,4,5,6,7). The function of hamstring muscle is knee flexion and hip extension.
(4,5,6,7). The most common muscle injuries are Hamstring Muscle Strain (4,5,8,9,10,11,12,13) In hamstring
strain, there is pain and tenderness and decrease strength on isometric contraction and decrease length of
hamstring muscle (14). Some potential risk factors are age, weakness of hamstring muscle, imbalancing of
thigh muscle ,flexibility of muscles and any previous hamstring injury.(10) Other risk factors includes
ethnicity, strength imbalance, flexibility and fatigue.(11),Hamstring strain injuries in athletes by explosive
activities such as sprinting and jumping or due to muscle fatigue.(13) HSI occurs during performing any
activities like jumping, dancing, running, kicking, or can occur either both fast or slow movements that
involves simultaneously flexion of the hip and extension of knee (13,15).Hamstring tightness can make
individual prone to tear and limit their sporting function(16).

Epidemiology study showed that the only Hamstring injuries alone occurs between 6%-29% of all injuries
(17).
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STRETCHING: The moving of a limb to the end of its ROM and holding that position for 15-60 seconds is
known as Stretching (18) Stretching is done to prevent injury (4,12,19,20) Stretching before exercise increases
the muscle compliance and reduce stiffness (19,21) Both static and dynamic stretches are given (12) Increased
flexibility of Hamstring muscle increases the muscle performance (20,22)

CRYOTHERAPY (Cold Packs): Cold Packs are mainly used to reduce pain, inflammation, temperature of the
affected part, muscle spasm, circulation and symptoms of Delayed onset muscle soreness (DOMS) after acute
musculoskeletal injury (23,24) By applying cold pack, Hamstring flexibility increases (16) Cold should never
be applied for more than approx. 20-30 minutes duration at same time (25)

The primary goal of a hamstring muscle rehabilitation program is to make sure that the individual or athlete
can return to sport at prior level of performance or normal lifestyle with very minimum risk of reoccurrence of
the injury (26)

OPERATIONAL DEFINITIONS

- Muscle: A muscle is a contractile tissue due to which movement occur (28).

- Stretching: To expand flexibility of muscle for the joint range of motion, the word stretching is defined as the
movement which is applied with the help of external and internal force (29).

- Cryotherapy: It's a therapy in which application of cold in various ways to reduce pain, swelling and
tenderness (16).

HYPOTHESES

Experimental Hypothesis: - Stretching exercise of hamstring works in reduction of pain and tenderness.
Application of cold pack on hamstring works in reduction of pain, swelling and tenderness.

Null Hypothesis: - The stretching exercise will not work in reduction of pain and tenderness.

- The Application of cold packs will not work in reduction of pain, swelling and tenderness.

- There is no difference in reduction of pain in performing both stretching exercises and stretching with cold
pack in hamstring pull/strain in individuals.

METHODOLOGY
Study design: Comparatively observational study.

Samples Selection: Random selection

Area of Sampling: Delhi NCR

Sampling Method:

* No. of sample: 40

* Groups: Two groups (20 subjects in each)
Group 1 — Individual treated with Stretching exercises
Group 2 - Individual treated with stretching and cold pack

* Sample Pace: - Individual involved in extracurricular activities like dance, sports, or other physical activities.
Demographic Data:- It includes;

- Name : - Age : - Gender : - Height : - Weight:
- BMI : - Pain Scale
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Inclusion Criteria

Age group (18-35)

The Subject should be healthy.

Hamstring pull/strain case

recent acute injuries

the subject should willing to take an interest in all tests sessions.

Exclusion criteria:-

- No Obese

- Neurological patients

- Hypertensive (chronic or recurrent)
- Individual with disability

- Uncooperative subjects

*Consent form is used.
Instruments

1. Body Mass Index (BMI): It is an approximate measurement of fat in a body which is obtained by using
weight and height of individuals. It is calculated by formula in which weight (in kg) divided by square of height
(incm s).

2. Visual Analogue Scale (VAS): It is a instrument that measures the range of pain. The level of pain which an
individual feels ranges from No pain to an extreme level of pain (32).

PROCEDURE

The participants volunteered to participate in our study. All members of our study were guaranteed about the
confidential nature of the study. The following measures were introduced:

1. Consent was taken from the participant, the demographic data of age weight, height & BMI was calculated
using SPSS 14 & one-way ANOVA was used to calculate the Comparative study stretching and stretching
with cold packs.

2. A total of 40 subjects was considered which was assigned into 2 groups (20 each) i.e. Group A (individuals
treated with stretching exercises); Group B (individuals with stretching with cold packs).

3. Firstly for the Group A those were asked to perform stretching exercises as treatment purpose.

Individuals are asked to wear comfortable clothes for performing stretching exercises. The stretching exercises
are:

(i) The Towel hamstring Stretch
(i) Standing Hamstring Stretch
(iii) Slump Stretch

(iv) Straight Leg Raise (SLR)
(v) Seated Toe Touch

(vi) Downward Facing Dog
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Group A Individuals are asked to perform these exercises regularly. And advised to stretch till the pain limit
and maintain that stretch for 10-30 seconds and relax. Initially patients are advised to do 10 repetitions twice
a day for 3-4 days. Later on will gradually increase the sets and stretch hold duration later. Also advised to do
rest and stretching exercises as recommended.

Data will be for the age, weight, height & BMI T-test and for the comparative analysis of group A & group B
with one way ANOVA.

n |\
R 1,8

Figure 3.2 : Subject performing Standing Hamstring Stretch.

Figure 3.3 : Subject performing the Straight Leg Raise.
¥

Figure 3.4 : Subject performing Seated Toe Touch

| 7"‘.“% ’S

Figure 3.5 : Subject performing Downward facing Dog.

4. And then Group B individuals were asked to perform the same exercises (as mentioned above) and after
then individuals are asked to apply cold pack regularly. Individuals are advised to apply cold pack for the
duration of 10-15 minutes. They are advised to use cold pack four times a day. Also advised to do rest and
apply cold pack after stretching as recommended.

Individuals will be evaluated at the 10th day of intervention, and at the 21st day of intervention.

Data will be analysed according to Individual’s response and healing effects.
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RESULT
Table 1: Test for the demographic data of the Age, Weight, Height, and BMI for the group A Stretching &
group B stretching with cold packs of Hamstring Pull.

PARAMETERS | STRECHING STETCHING T VALUE Level of
Group A WITH COLD significance
N=20 PACKS P value
Group B
N=20
AGE 2255+ 17.1 22.8+4.48 0.240 0.405  non-
significant
WEIGHT 63.1 + 106.94 61.85+61.4 0.430 0.334  non-
significant
HEIGHT 167.75 + 67.36 168.35 + 55.92 -0.241 0.405  non-
significant
BMI 22.31 +4.47 21.76 + 2.6 0.925 0.180  non-
significant

The table 1shows the demographic data of Age, weight, height & BMI of the two group A & group B.
Level of significance is at P < 0.05 is non -significant for all age, weight, height & BMI.

Table 2: One way ANOVA Comparative study stretching and stretching with cold packs of 0 day, 10" day &
21 day.

Parameters Stretching Stretching exercise | Level of
exercise with cold packs significance
N=20 N=20
0 day 59+1.25 55+1.43 0.353  non-
significant
10 day 3.75+ 1.40 2.7+1.41 0.241
significant
21 day 1.45+1.05 0.65+0.74 0.001*
significant

Table no 2 shows that level of significance P< 0353 for O day, 0.241 significant at 10 day & 0.001* on the 21
days.

The comparative study of the simple stretching of the hamstring muscle verses stretching of the hamstring
muscle with cold packs post injury shows the result analysis that stretching with cold pack better result at the
21% day than the simple stretching exercise. The VAS scale of the stretching with cold i.e, on 0-10 scales shows
that VAS Pain score on the 21% day 0.65 + 0.74 and the simple stretching exercise the that VAS Pain score on
the 215 days 1.45 + 1.05.

The 3 D dimensional graph of the comparative study of the VAS Score of the group A & group B on the 21
day of the simple stretching exercise verses stretching with cold packs.

COMPARATIVE VAS SCORE ON THE 21ST DAY

GROP A Simple stretching & Group B Stretching with Cold packs

Graph 4.1: Shows the comparative study of the group A & group B VAS pain.
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DISCUSSION

The results of our study support the findings of other studies (16,27) that the Stretching exercises with cold
pack has greater effect as compared to simple stretching exercises. The results do not indicate that there is no
effect of simple stretching or Stretching with cold pack. Our results are similar to Gary R. Brodowicz et., al,
study who studied the Comparison of Stretching with cold, Stretching with Heat, and only Stretching on
Hamstring Flexibility (27) Both the current study and the Gary R. Brodowicz et., al, found that simple
stretching and stretching with cold pack has effect in dealing with hamstring pull. It not only reduces the pain,
but also reduces swelling and increases range of motion. By going through several studies and related articles,
we came to the point that cold pack with stretching has much better results as compared to simple stretching.
There are various beneficial effects of cold application that effects on pain sensation, muscle spasm, tenderness,
range of motion.

Our study found that healthy individuals who having hamstring pull due to any sport injury or other factors
can heal faster by the method of Stretching with cold pack as it's effect has reduced pain and early regain to
their normal activity as compared to other methods or simple stretching.

CONCLUSION

In conclusion, the results of our investigation suggests that the both stretching and stretching with cold pack
has effects on hamstring pull. There is a minor difference in both methods. Although simple stretching has its
good results. But stretching with cold pack shown better results as compared to simple stretching. The more
improvement is shown in the stretching with cold packs as it is cleared by above results and graph. Although
there is decrease of VAS pain on both the group A & B, but the group B, VAS Pain score in stretching with
cold packs shows better result in decreasing the VAS Pain. As we have seen above the Pain scale on 0 day of
both groups. And the VAS pain level decreases more in stretching with cold pack as compared to simple
stretching on 10th day of intervention, & same on 21 day. The stretching with cold pack has greater effects;
not only in reducing pain, but also in reducing swelling, tenderness and improving ROM and flexibility.
Further research is required with more no of inclusion criteria and more no of subjects.

LIMITATION OF THE STUDY

> First limitation of our study is the sample size was small, there is a need for future research with more
no sample size and more investigation in the efficacy of Stretching and Stretching with cold pack on
Hamstring Pull.
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