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RESEARCH REPORT

ASSESSMENT OF HAMSTRING FLEXIBILITY
RETENTION THROUGH SIT-AND-REACH BOX
IN UNIVERSITY STUDENTS WITH NON-
SPECIFIC LOW BACK PAIN

ABSTRACT

OBJECTIVES

Administrationof sit and reach (SR) box as an intervention tool for
retaining the hamstring flexibility as a tfreatment regime in order to
prevent as well predict future low back pain complications.
Improvement of hamstring flexibility through SR box, administrationof
SR box as an assessment tool in patients with reduced hamstring
flexibility causing low back pain complications. Also implementation
of SR box for training purpose in clinical practice to evaluate the
efficacy of the SR box in retention of hamstring flexibility in both
genders.

STUDY DESIGN

A quantitative experimental study inclusive of simple random
sampling was done. The independent variables were age and
gender. Flexibility retention and treatment were the dependent
variables which were assessed by a Sit-and-reach box.
MEASUREMENTS

The subject pool for this study consisted of 40 volunteers that were
selected on the basis of simple random sampling and were recruit-
ed in the study after assessing hamstring fightness through
toe-touching, straight leg raise and piriformis test to exclude any
specific pathology or disorders.

RESULTS

Flexibility showed marked increase in most of the applicants on 5th
trial after a 4 week training regime by sit and reach box.
CONCLUSION

Achievements in flexibility are preserved for no less than 2 weeks
after a stretching program. It additionally created the impression
that 2 sets; each consisting of 3 repetitions of a sit-and-reach test is
adequate for boosting extensive increment in flexibility.

KEYWORDS
Sit-And-Reach, Stretching, Flexibility, Hamstring, Low Back Pain,
Straight Leg Raise.
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INTRODUCTION

Flexibility is foreseen as a vital element of physical
wellbeing'. Generally, a prior history of Low Back
Pain (LBP) often times anficipated the tendency of
potential back issues?. Non Specific Low Back Pain
(NSLBP) is defined as muscle firmness underneath
the costal edge and superior to the inferior gluteal
folds, with or without sciatica or piriformis
syndrome?. So, accordingly it is a pain not accredit-
ed fo an identfifiable pathology such as an infec-
tion, osteoporosis, rheumatoid arthritis, fumor, bone
fractures or inflammation®. However, it is elucidated
as chronic when it continues for 12 weeks or great-
er’. As specified by WHO, acute LBP is the most
well-known exhibiting dissention and is generally
self-resolving, not exceeding three months regard-
less of freatment.

The statistical data points express that, non-specific
LBP is considered as a real part of the general
wellbeing issues, and the incidence of LBP over the
lifetime is as high as 84%, whereas, the recurrence of
chronic LBP is around 23%, with 11—12% of the
population are at the risk of being disabled by LBP®.
In addition to the above data; LBP occurs as a
periodic event in grown-ups with relatively 60-80% of
the general population experiencing LBP once in an
existent time?2. Perhaps, prevention of LBP in early
sfage of adulthood may eventually contribute to
forestalling and decreased risk of having back pain
in the said stage of life2Subsequently, the exact
etiological component of LBP stays idiopathic 2.
Conceivable danger elements associated with LBP
incorporate constitutional variables comprising of
age, gender, muscular stfrength, postural-structural,
smoking, occupational, recreational and psychoso-
cial, for example, anxiety and depression
attributes?. A fact has been highlighted in the litera-
ture that, greater strength of abdominal muscles
and Its endurance, enhanced low back and ham-
string flexibility, or both may provide defense
against emergence of LBP2The most extensively
used fitness and strength fests in young and adult
individuals i.e. The Prudential FITNESSGRAMS,
President’'s Challenge’, or AAU Fitness Program®
include measures of abdominal strength, lower
back and hamstring flexibility?.

Additionally, a research likewise also focuses on the
risk factors for LBP which have been postulated as
diminished muscle flexibility and trunk strength’!',
which has been highlighted in this study. However,
cross-sectional studies in adolescence as well as
adults have shown association of poor hamstring
flexibility with low back pain''3,while another study
in a group of labors has not affrmed the conclu-
sion',

Thus, as described that faut hamstring leads to
hamstring strains and lower-back pain; it might
likewise intervene with healthy postfure, by bringing

on the pelvis to tilt back. As the hamstringsand
lumbar extensor musculature start from the pelvis,
there might be likely relationship amongst these
sfructures'. Accordingly, laxity of one structure
maycorrespondingly influences the quality and
position of the other to hold pelvis control, which
may add to the LBP evolution'. Hence, it might be
that diminished flexibility in the hamstrings is a
conseguence of non-specific LBP potentially due to
the lack of activity relatively than a known cause'®.

Considering hamstring flexibility; diverse evaluation
strategies are utilized; including sit and reach (SR)
test, Modified SR test, Back saver SR test (BSSR),
tfoe-touch tests and Modified V-SR test. The SR test
was aft first portrayed by Wells and Dillon in 1952 to
present effective measurement criteria of hamstring
and lower back flexibility!.

The SR test is used as a practically applicable and
workable test to evaluate low back and hamstring
muscle strength. Because of its effectiveness; most
health related fitness test batteries consist of this
fest. It is believed that maintenance of hamstring
and low back flexibility may prevent injuries of the
musculoskeletal system, including low back prob-
lems, gait limitations and postural deviatfions'’.

SR tests are reportedly included on the grounds that
abdominal strength or endurance and low
back-posterior thigh flexibility is vital for the preven-
tion and rehabilitation of low back disorders '
Reliability estimates from the previous studies for the
standard SR tfest are consistently high i.e. 0.96<0.99
182021 Conversely, a study conducted by Jackson et
al 2in 1998 have recommended that the SR test is
inconsequential to LBP status, and they interrogate
its incorporation in testing protocols for the mea-
surement of low back flexibility. Consecutively, in
1998 a study by Jackson et al 2 with a genuinely
gigantic sample size of about 2,747 subjects
remained unsuccessful in discovering a relationship
either linear or otherwise, between SR scores and
LBP incidence.According to Jackson et al. in 1998;
Minkler and Patterson, in 1994; S&R scores are antici-
pated to represent low back flexibility and have
been used as an alternate indicator of low back
health (Albert et al., 2001; Gledhill, 2001)?2. Hui and
Yuen's report in 2000 edifies the fact that the SR test
is authentic and consistent as compared to other
modified versions of the test 2. Substantially, SR tests
have a moderate mean criterion-related validity for
estimating hamstring extensibility, while they have a
low mean validity for assessing lumbar extensibility
which has been the essential point of our study %.
The results of the research led by G Baltaci et al 77
indicated that the SR and BSSR tests have infrinsic
and constitutional limitations for adults having low
back disorders or having difficulty sitting on a plain
uniform surface with the knees extended. Therefore,
they proposed Chair sit-and-reach test as a surro-
gate ool for assessing hamstring flexibility in elderly
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individuals 7.

In spite of the fact that, SR fests are moderately
valid measures of hamstring flexibility but do nof
adequately quantify lumbar flexibility, still they are
the solitary field tests that are followed practically
and are simply administered. Additionally, the
principle center of this study is to address that the
reliability of SR tests is quite high, a solitary estimation
seems fo be sufficient to ensure accuracy when
warm up stretching and practice are allowed .

An infegral part of sports and physical assessment is
testing the flexibility of hamstring musculature. SR
test has been broadly utilized as a marker of ham-
string elasticity since years. Even though, it stays
conflicting if the test adequately measures the
lower back flexibility andexclusively very few
researches has been conducted in which the sit
and reach box is used as an intervention tool for the
retention of hamstring flexibility.As per investigation,
the validity of the SR fest, declaring that a person is
likely to accomplish the task effortlessly if he has a
flexible trunk, shorf arms and extensible legs
achieves the task easily. However, a present-day
study does not confirm this claim. The standard
system (SR test) is restricted to a solitary measure
and does not have a convention that permits to
determine passive range of motion, however its
mechanics and methodology reveals that it can be
recognized as a treatment administration of
enhancing hamstring elasticity.Remembering such
claims, our study is critical fo discover the legifimacy
of the SR box in evaluating both; hamstring and low
back adaptability and also enhancing its adapt-
ability measures and retaining if. The study is basic
for anticipating the likelihood of creating future
back issues as well and can help in the mainte-
nance of the hamstring adaptability.

METHODOLOGY

Research Design and Methods

Quantitative research strategy was followed and
the research design is experimental. The data was
collected through simple random sampling.

Population and Study Sample

The applicant group for this study entailed 40
college going students. The candidates belonging
from both genders and young university students
were selected for the study who has not presented
any history of injury, physical/ mental disability or
musculoskeletal injury, fulfilling the inclusion criteria
affer a detailed assessment. The volunteers were
enrolled in the study affer the agreement to the
informed consent form.

Sample Size and Selection of Sample

The study comprised of 40 volunteers that were
chosen on the premise of simple random sampling
and were recruited in the study after evaluating
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hamstring fightness through tfoe-touching, straight
leg raise and piriformis test to exclude any specific
pathology or disorder.

Inclusion Criteria

1. Participants representing without any history of
injury, physical or mental disability.

2. Subjects with mean age of 20-40 years.

3. Parficipants with no pathological musculoskeletal
constraints.

4. The subjects without specific Low back pain
experience.

Exclusion Criteria

1. Subjects with a history of any recent surgeries in
low back and lower limbs.

2. Recent musculoskeletal injuries including joint
dislocation or instability and soft fissue injuries.

3. Participants having neurological impairment.

4. Participants with any deformity or disability seek-
ing medical attention.

Collection of Data

The data was selected on the basis of simple
random sampling. The participants included in the
study were those who satisfied the inclusion criteria
aftfer being evaluated by a questionnaire, an
assessment form and special testing procedures
such as straight leg raise, foe-touching and piriform-
is test.

Forty university students both males and females
were examined for tightness of hamstrings. The
participants were encouraged to have a brief
session consisting of a brisk walk lasting for only 3
minutes. An extensive warm-up was performed by
every participant before pre-test which included
active hamstring stretches for 30 seconds, 3 repeti-
fions on each leg. The instructor guided the subject
to refrain from jerky or frick movements.

During testing, subjects sat barefoot with their legs
under the edge of the sit-and-reach box, both legs
were extended, heel against the surface. In an
effort o reduce triceps surae muscle tightness, the
ankle was plantar flexed over the 2-in-diameter so
that the foes touched the sit-and-reach box.
Subjects then overlapped their hands and slowly
stretched forward as far as the right leg could allow.
The distance that subjects’ fingers reached along
the sit-and-reach box was recorded; the best of 3
trials was used for statistical analysis.

Figure 1

Sit and reach box
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Figure 2 The participant in starting position of sit and
reach test box.

Figure 2.1
The participant is in stretched position of sit and
reach test box.

The participants were graded according to the
score table given below.

SCORE TABLE P2

GRADES Women (cm) [Women (inches)| MEN(cm) Men(inches)
Excellent <24 24-29 30-33 34-37
Very Good <19 19-23 24-27 28-31
Good <12 13-17 19-22 23-27
Average <9 9-13 15-18 19-22
Poor <7 7-1 12-14 17-20

Data Management

The research data was prepared for analysis by
using numerical codes for categorical variables
and labeled them to avoid perplexity. The data was
stored in the database and proper back-ups were
made. During the data collection; strict rules and
regulations were followed regarding data preserva-
fion and confidentiality of the participant’s informa-
fion was assured.

A log book has also been formed for data manage-
ment which contains the record for later use. The
log book has particular information about the title

of the thesis project, list of authors, and proper
documentation of the volunteer's information,
research questionnaire, assessment forms, stafistical
data analysis methods and outcomes of the
research.

Data Analysis Strategies

The participants were divided info four groups. The
catfegorization of the tables was on the basis of
male and female. Further the groups were named
as A, B, C and D. Frequency analysis was performed
for all categorical variables. The data was collected
through sit and reach box. Once the data was
recorded and measured in centimeter then Micro-
soft excel program was used to combine the data
and SPSS (version 2.0) was used to apply the t-test
on the data in order to show the difference among
groups.

DISCUSSION

The sole purpose of the study was to identify the
maintenance of flexibility of the hamstring muscle
through implementing SR box in college undergrad-
uates who expressed the symptoms of non-specific
low back pain. The result varied over the time frame
of the fraining regime which was implicated for two
consecutive weeks for five alternate days. Drastical-
ly the results showed significant difference in incre-
ment of the flexibility on the first trial which confin-
ued to increase fill the fifth trial in most of the appli-
cants as discussed in the results. However, few
participants were assessed as very poor with a
score of zero in their pre-test initial assessment and
theirincrement was slower than others on 2" and 3¢
frials, although their flexibility was retained on the
fifth frial. Since the participants of our study were the
stfudents of who had a sound medical knowledge
regarding the main elements of the study that is the
stretching of hamstring. Due to this, theprocedure
and information of the study was easily communi-
cated.

Although main results showed comprehensive
improvement in hamstring flexibility on 1¢f, 2nd 34, 4ih
and 5" trial and at the end of the freatment for 2
weeks after five trials of stretching by means of sit
and reach box in both male and female partici-
pants. Very less significant difference was observed
between the results of both genders. Male partici-
pants showed greater improvement as compared
fo female participants. As the study consisted of
only 40 participants (Male=17 and Female=23)
which were university students, however a major
variation between hamstring flexibility could be
noted in both the genders if a considerably huge
data is allotted. Nevertheless, the main purpose of
this study was not how the flexibility was improved
but how it can be retained.

SR box is eminent to be applied as a gold standard
freatment tool for evaluating the elasticity of ham-
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string muscle since decades?. The main emphasis
of conducting this type of study was fo infroduce
the sit and reach box in clinical practice as an
infervention as well as a diagnostic tool, so that it
can be described as a tool that assesses hamstring
flexibility and also assists in improving and retaining
the flexibility. There are very few researches
conducted to support the objectives of this study.
Further researches are needed o be carried out to
prove that the sit and reach box is useful as a freat-
ment opftion in individuals with NSLBP.

The subject’s flexibility changes were similar to other
studies as well*?¢, According to Rubleyet al?®*.The
flexibility of hamstring increased with fime from day
one to fifth day about 19-21% with 26-23% between
day one and eight and 20 + 20% between day one
fo thirtieth. The study finally concluded that there
was no difference between days 5, 8, and 30.

Sullivan et al* suggested that there was 18%
enhancement in range of motion affer undergoing
a standing staticstretching of hamstring just one
fime on a daily basis and continued for four times
per week. Conceivably one week of strefching is as
compelling as six weeks of stretching.

Halbertsma et al?? reported that the improvement
in range of motion subsequent to stretching is a
consequence of an increment in stretch folerance,
which the subjects term as pain tolerance as
opposed to extensibility or inflexibility of the ham-
sfring muscle.

Our study did not include the measurements of
muscle lengthening or sfiffness, so our subjects’
flexibility increment cannot be suggested. However,
it appears that the increment in flexibility was a
consequence of concise SR box tests which may be
areason for addition by subjects’ strefch folerance.
There is a speculative relationship between mea-
sures of musculoskeletal quality, elasticity, adapt-
ability and LBP ¥, However, the essential support for
the SR test is clinical in nature i.e. people with LBP
have confined range of movement in the ham-
strings and low back®'.

This data promptly raises many questions such as to
what extent does the retention laste Is there any
relafionship between the length of freatment
period and the period of retention2 Does the reten-
fion expand, decline or plateau if we increase the
intensity, duratfion and frequency of the treatment?
Can we utilize these protocols in the freatment of
various sports related musculoskeletal disorders? Is
the sit and reach box training regime supportive in
alleviating low back pain.

Further studies should likewise be possible in future in
athletes, who are at high risk for hamstring injuries
and need to improve their hamstring flexibility with
the goal that they can rapidly return to sports activi-
fies. Effectiveness of sit and reach box fraining
regime between male and female patients to
enhance the hamstring flexibility can furthermore
be performed.

Paired Samples Test

Paired Differences
Std.Error
Mean Std.Deviation Mean Lower Upper t df Sig.(2-tailed)
Pair 1 Pretest score - post test -1.84250 2.00050 31631 -2.48229 -1.20271 -5.825 -39 .000
score 1
Pair2 Pretest score - post test -3.60750 2.45956 .38889 -4.39411 -2.82089 -9.276 -39 .000
score 2
Pair3  Pretest score - post test -5.35500 3.02651 47853 -6.33293 -4.39707 -11.211 -39 .000
score 3
Pair4 Pretest score - post test -6.76750 3.29688 52128 -7.82189 -5.71311 -12.982 -39 .000
score 4
Pair5 Pretest score - post test -8.19000 3.61129 .57100 -9.34495 -7.03505 -14.343 -39 .000
score 5
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RESULTS

Forty individual university students both Male (N=17)
and female (N=23)with age group from 18 - 28 years
were selected for the study.

Table 1 shows statistical difference in prefest and
post test score after five trials (p=0.000)

TABLE-1

Mean | Mean | Mean | Mean | Mean

Pretest |Post test|Post testPost testiPost test|Post test

score |scorel | score2 | score3 | score4 | score5
Gender male 10.62 | 13.09 14.94 | 16.74 | 18.51 | 20.09
female| 11.59| 12.96 14.67) 16.40| 17.53| 18.83

The above table-1 shows that the comparison of
pretest score with post test score 1, 2, 3, 4 and 5
respectively. Paired sample test shows that there is
significant improvement in flexibility of hamstring
muscle after every frail as compare to pretest ham-
sfring muscle flexibility in both male and female
parficipants by means of sit and reach test box.
TABLE-2

Paired Samples Statistics

Std. Std.
Mean N Deviation | Error Mean
pretest score | 11.1750 40 4.23894 .67023
Pair 1
post test score1| 13.0175 40 481812 76181
pretest score |11.1750 40 4.23894 .67023
Pair 2
post test score2| 14.7825 40 4.67179 73867
pretest score | 11.1750 40 4.23894 .67023
Pair 3
post test scored| 16.5400 40 4.70405 74378
prefestscore 111750 | 40 4.23894 67023
Pair 4
post test score4| 17.9425 40 4.64299 73412
pretest score | 11.1750| 40 4.23894 67023
Pair 5
post test scored| 19.3650 40 429111 .67848

Table-2 indicates that the mean value of pretest
score that is 11.1750 which increased in post fest
score 1 that is 13.0175 and there was significant
increase after five trials that is mean value of post
test score 5 that is 19.3650 which correlates that the
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flexibility started improving from the post test score 1
until post test score 5.

TABLE-3
Paired Samples Corrections

N [Correction| Sig.
Pairl  pretest score & posttest score 1| 40 910 .000
Pair2  pretest score & posttest score 2 | 40 852 .000
Pair3  pretest score & posttest score 3 | 40 776 .000
Pair4  pretest score & posttest score 4 | 40 .728 .000
Pair5  pretest score & posttest score 5| 40 642 .000

Table-3 indicates the level of significance when the
pretest was compared with all 5 post test scores.

FIGURE-3

Mean difference between male and female

25.00
20.00
15.00
10.00
5.00
0.00

pretest score post test post test  post test post test  post test

score 1 score 2 score3 score4 score S

= male = female

Figure 3 shows graphical representation of the com-
parison of the increase in flexibilty in pretest score
and all 5 post test score in both male and female
participants.

Limitations of the study

1. The flexibility measurement score was affected
due to the sense of competitiveness observed
among the participants.

2. Individuals having long arm and legs easily
accomplish the task; making the result unreliable
when comparing participant’s scores.

3. The difference in scores was observed according
fo the participant’s dressing. It was observed that
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participants when worn loose-fitted clothing and
performed the fest; secured a higher score and
when the similar participant worn close-fitting cloth-
ing; could rarely go beyond the previously
achieved score.

4. Since the study was not conducted in a health
care set up, influence of individual's occupation on
hamstring flexibility could not be evaluated.

CONCLUSION

The outcome of the research concludes that ham-
string stretching through sit-and-reach box with a
thorough warm up lasting for 1 minute performed
lead to improved hamstring flexibility. This research
clearly shows that hamstring fraining for alternate 5
days consisting of 30 seconds brisk walk and 3 stafic
hamstring stretches as warm up and further 3 ham-
string strefches on sit-and-reach box leads to
enhanced flexibility of the particular muscle. It
shows that the flexibility scores improved gradually
day-to-day and the results were more considerable
in males as compared fo females. The flexibility
score was highest on the final i.e. the fifth day of
assessment which proves that 1 minute of extensive
warm up (brisk walk and stafic strefches) and 3
sit-and-reach stretfches were adequate to attain
greater flexibility.
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