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ABSTRACT 
Background: Low back pain (LBP) is “the pain, muscle tension, or stiffness on the posterior 
side from the inferior margin of 12th rib to the gluteal fold”. LBP is the leading cause of 
disability and 6th in terms of overall global burden of diseases. Therefore, it is important to 
identify factors leading to LBP. 
Objectives: To assess and compare the core endurance and hamstring flexibility in adults with 
and without LBP. 
Methods: Analytical cross-sectional research was conducted on LBP and non-low-back pain 
participants at tertiary care hospitals of Peshawar. The study used a non-probability convenient 
sampling technique, the sample size of 82 subjects was divided into two groups:  group A of 
LBP and group A of LBP and group B of non-low-back pain. Both genders of 18-50 years with 
a BMI of 18.5-29.9 were included. McGill’s core endurance and sit-and-reach tests were 
applied for data collection. Mann Whitney U test and independent sample t-test were used. 
Results: A total of 82 adults participated in this study. The Mann-Whitney U test revealed a 
significant difference in the flexors (U=0.00, p < .001), extensors (U=25.5, p < .001), right side 
flexors (U=151.0, p < .001), and left side flexors (U=218, p < .001) in LBP adults when 
compared to NLBP. The “independent-samples t-test” showed a significant difference (t= -
2.20, df=80, p = 0.03) in the hamstring length between Group A (13.04 ± 2.84), and Group B 
(14.73 ± 3.97).  
Conclusion: A statistically significant difference exists in the core musculature’s endurance as 
well as in the length of the hamstring muscles between adult subjects with LBP and those who 
do not have LBP.   
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Introduction 
Low-back pain is defined as “the posterior 
pain or stiffness1 from the inferior margin of 
the 12th rib to the gluteal fold, with or without 

leg pain2 emerging during adolescence and 
escalating into adulthood”.3 Punjabi et al. 
have put forward a popular framework for 
spinal stability that encompasses three 
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interrelated subsystems: the active (muscles 
and tendons), the passive (vertebrae, 
ligaments, capsules, disks, and bones), and the 
neural subsystem (central and peripheral 
nervous systems).4 There are multiple factors 
involved in the etiology of LBP, such as 
muscle weakness5 or tightness,6 BMI,7, spinal 
malalignment,8 and lumbopelvic malalignment 
,5 Identification of these factors may aid in the 
prevention and effective treatment of LBP.9 
Without musculature, the spine would be 
extremely unstable even under light loads.10 
LBP is the main source of disability 11 and 
6th in terms of overall global burden of 
disease.12 A study shows 70-85% of the 
community encounters an incident of LBP. 13 
The core muscles are the center of the 
functional kinetic chain and has acquired 
special attention.14 Core muscles are the 
primary muscles responsible for spinal 
stability.15 The local stabilizers are the deep 
core muscles which are primarily responsible 
for spinal stabilization and providing motor 
control.16 The global stabilizers are the 
shallow core muscles that are secondarily 
responsible for spinal stability.17 The core is 
also known as “the natural brace” because it 
maintains spinal stability, reduces stress on the 
lumbar spine and intervertebral discs, and thus 
protects the spine.18 For estimation of core 
endurance, ‘McGill’s core endurance test’ is a 
well-known test for assessing the core 
musculature’s endurance19 and has an 
excellent reliability coefficient (r= 0.911).20  
As many activities, such as walking and 
running, use hamstring muscles, it is vital to 
maintain these muscles at their optimum 
length. A tightened hamstring tilts the pelvis 
posteriorly, which concurrently decreases 
lumbar lordosis, resulting in a flat back and 
eventually LBP.21 All “sit and reach tests” 
have moderate criterion validity (rp = 0.46-
0.67) and excellent reliability (ICC = 0.94)22 
for hamstring flexibility. Hamstring flexibility 
can be estimated by “sit and reach tests,” 
among which the “classic sit and reach test” is 
a better indicator.23 
Though, core stability and endurance exercises 
are the favored forms of therapeutic exercises 
in the restoration of the functional kinetic 

chain, but evidence to encourage their use 
is still lacking. There is an unavailability of 
evidence on the correlation between LBP 
and core endurance. It is also debatable 
whether hamstring tightness plays a part in 
the development of LBP. Healthcare 
providers may provide more effective 
treatment and preventative techniques by 
understanding the role of the hamstring and 
core in LBP. Since little is known about the 
relationship of core endurance and 
hamstring length with LBP, this study aims 
to assess and compare core endurance and 
hamstring flexibility in adults with and 
without LBP. 
Methods 
For this cross-sectional study, a total of 82 
participants were recruited using the 
convenient sampling technique. The 
participants were divided into 2 groups: 
group A, consisting of 41 participants with 
LBP, and group B, consisting of 41 
participants without LBP. For group-A, 
data were collected from Physical therapy 
departments of Tertiary Care hospitals 
(Govt.) of Peshawar: Hayat Abad Medical 
Complex, Lady Reading Hospital and 
Khyber Teaching Hospital. The inclusion 
criteria for Group A were both male and 
female, with an age of 18-50 years, a BMI 
of 18.5—29.9, and having LBP of any 
cause and duration. For group B, data were 
collected from the community. The 
inclusion criteria for Group B were both 
male and female of age: 18-50 years, BMI: 
18.5—29.9 but have no LBP. Individuals 
having comorbidities e.g. cardiovascular 
diseases & diabetes mellitus, history of any 
back surgery, BMI: <18.5, >30.0, acute 
low-back flare-up with the tests and upper 
limb or lower limb pain, weakness, or 
surgery within 1 year were excluded from 
both the groups, as these factors reduce the 
endurance of muscles. The BMI was 
calculated by measuring the height and 
weight of the participant. Upper and lower 
limb muscle strength was assessed using 
manual muscle testing. “McGill’s core 
endurance test” and “Sit and reach test” 
were used for assessing core endurance and 
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hamstring flexibility, respectively, and were 
performed by participants of both groups. 
Subjects were encouraged to practice all the 
positions before attempting the tests. 
McGill’s core endurance tests  
This consists of four tests; for each test, time 
was noted with the help of a stopwatch.24 
1.  Trunk Flexor Endurance Test:  
For this test, the back was leaned at 60o, 
keeping the head neutral and arms across the 
chest. Hips and knees were flexed to 90o. The 
aim was to maintain the back at 60o for as 
long as possible.25 

 
Figure I: Trunk Flexor Endurance Test 

2. Trunk Extensor Endurance Test:  
For this test, the client was prone, positioning 
the iliac crest on the edge of the table, while 
the upper body is stabilized on arms that are 
placed on a chair. Lower legs were manually 
stabilized to the table. When the subject was 
ready, the chest was lifted until it was parallel 
to the floor with the arms across the chest .25 

 
Figure II: Trunk Extensor Endurance Test 

3. Trunk Lateral Endurance Test:  
This test was performed in a side bridge 
position, elevating the hip off the floor on the 
forearm/elbow and lower leg, maintaining a 
straight alignment. Feet can be on top of each 
other or in a tandem position. This test was 
performed on both sides. 25 

4. Sit and Reach Test:  
For this test, the subject sat flat on the floor 
with both legs extended, maintaining a 10-12-

inch distance between both legs. A 
measuring tape was placed between the legs 
on the floor, and a tape was placed across it 
at a right angle to the 15-inches mark, with 
the heels touching the edge of the tape. The 
participant reached forward with arms 
extended, palms facing down, and one hand 
above the other. The score was the most 
distant point (in) reached with the 
fingertips.26 

 
Figure III: Trunk Lateral Endurance Test 

 
Figure IV: Sit and Reach Test 

The data were analyzed with SPSS version 
26. For demographics (age, gender, and 
BMI) descriptive statistics were used. The 
Shapiro-Wilk test was used to determine 
the normality of the data. The Mann-
Whitney test was used for the analysis of 
core endurance, and the independent 
sample t-test was used for the analysis of 
the flexibility of the hamstring. 
Results 
The mean age of the participants was 30.35 
± 9.22 and the mean BMI was 24.46 ± 3.84. 
Out of 82 subjects, 40 (48.8%) were 
females and 42 (51%) were males. The 
endurance of trunk muscles was measured 
using McGill’s core endurance test shown 
in the table1. The data didn’t follow a 
normal distribution given in table 2 by 
applying Shapiro Wilk Test. So, a non-
parametric test, the “Mann-Whitney U 
test,” was applied for the analysis of the 
data. 
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Table I: the mean holding time of core endurance tests of group-A and -B 
Core Endurance Tests Holding time (sec) for Group-A 

(Mean ± SD) 
Holding time (sec) for Group-B 

(Mean ± SD) 
Trunk flexors endurance test 28.91 ± 10.75 127.56 ± 70.02 

Trunk extensors endurance test 24.73 ± 11.34 103.80 ± 43.50 

Trunk lateral flexors endurance -right  15.18 ± 6.60 42.04 ± 21.82 

Trunk lateral flexors endurance - left 14.92 ± 6.51 41.31 ± 21.15 

Table II: test of normality 
Shapiro-Wilk 

Variables Statistic df Sig. 
 0.79 82 0.00 

Trunk extensors endurance test 0.86 82 0.00 
Trunk lateral flexors endurance – right 0.84 82 0.00 
Trunk lateral flexors endurance - left 0.83 82 0.00 

Sit and reach test 0.97 82 0.13 
 
The test revealed a significant difference in the 
trunk flexors endurance in Group – A (Median 
= 28.00, n = 82) and Group – B (Median = 
87.00, n = 82), U = 1681.00, z = -7.796, p = 
0.00), the trunk extensors endurance in Group 
– A (Median = 24.00, n = 41) and Group – B 
(Median = 109.00, n = 41), U = 25.50, z = -
7.55, p = 0.00), the trunk right lateral flexors 
endurance in Group – A (Median = 14.00, n = 
41) and Group – B (Median = 39.00, n = 41), 
U = 151.00, z = -6.400, p = 0.00) and the trunk 
left lateral flexors endurance in Group – A 
(median = 11.00, n = 41) and Group – B  
 

(median = 42.00, n = 41), U = 218.00, z = -
5.78, p = 0.00). 
Hamstring length was assessed using the 
“sit and reach test.” The normality of the 
data was assessed using the “Shapiro–Wilk 
test” which showed the data was normally 
distributed (p = 0.13). A parametric test, the 
“independent-samples t-test,” was applied 
to compare if there was any significant 
difference in hamstring length between 
Group–A and Group–B. The test showed a 
significant difference between the groups (p 
= 0.03) shown in the table 3.

Table III: Comparison of group A and B on the selected outcomes 
Mann-Whitney U Test 

Variables Groups Median  Sum of 

Ranks 

U z p 

Trunk flexors endurance 

test 

Group–A 

Group–B 

28 

87 

861.00 

2542.00 

0.00 -7.79 0.00 

Trunk extensors 

endurance test 

Group–A 

Group–B 

24 

109 

886.50 

2516.50 

25.50 -7.56 0.00 

Trunk lateral flexors 

endurance – right  

Group–A 

Group–B 

24.68 

58.32 

1012.00 

2391.00 

151.00 -6.40 0.00 

Trunk lateral flexors 

endurance - left 

Group–A 

Group–B 

11 

42 

1079.00 

2324.00 

218.00 -5.78 0.00 

Independent Samples T Test 

Variables  Groups Mean SD t df Sig. (2-
tailed) 

Sit and reach test Group–A 

Group–B 

13.05 
14.73 

2.84 
3.97 

-2.20 80 .03 
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Discussion 
A significant difference (p = 0.00) was found 
in the endurance of core flexor muscles 
between Group – A (male: 30.23 ± 8.23, 
female: 28.43 ± 11.62) and Group – B (male: 
116.95± 69.68, female: 139.84 ± 70.24). Like 
our study, a different study also found that 
participants with backache had a significant 
difference (p = 0.00) in trunk flexor endurance 
when compared to subjects with no 
backache.24 
The strength and endurance of the lumbar 
extensors are crucial in determining motor 
control dysfunctions such as restricted balance 
and CLBP 27. In this study, a significant 
difference (p = 0.000) was found in the 
endurance of core extensor muscles in Group 
– A (male: 22.81, female: 25.43) and Group – 
B (male: 116.54, female: 89.05). Similar to 
our study, a study in Ahmedabad India also 
found a significant difference (p = 0.00) in 
extensor endurance in participants with 
backache when compared to subjects with no 
backache.24 
Similar to our study, another study found a 
significant difference (p < 0.05) in back-
extensor endurance in males with non-specific 
LBP when compared to normal 28. According 
to Jonathan et al, young adults with a history 
of LBP have significantly worse endurance in 
trunk muscles than those without.29 
Cejudo A. discovered that excessive body fat 
and weak trunk lateral flexors were the 
primary predictors of LBP in athletes.30 In this 
study, a significant difference (p = 0.000) was 
found in the endurance of core side flexor 
musculature on the left side by using a side 
bridge position in Group – A (male: 14.90, 
female: 14.93) and Group – B (male: 53.18, 
female: 27.57), which is lower than a study 
done by PF Greene et al. (male: 92.7 ± 34.7, 
female: 70.9 ± 30.8) with participants from the 
community having no backache. The 
similarity of the findings may be due to 
comparable sample size of two groups, one 
with low-back and one with no low-back 
pain.31 
In this study, a significant difference (p = 
0.000) was found in the endurance of core side 
flexor musculature on the right side by using a 

side bridge position, which challenges the 
quadratus lumborum and oblique 
abdominals of individuals 31 with LBP 
(male:  16.63 ± 4.58, female: 14.65 ± 7.19) 
when compared to NLBP individuals (male: 
51.40 ± 17.90, female: 31.21 ± 21.29) 
which are lower than a study done by PF 
Greene et al. (male: 89.4 ± 39.6, female: 
71.3 ± 31.3) on 60 healthy participants 31 
and also less than a study done by Juan-
Recio et al. (69.0±21.2 s) but the 
participants in this study were female 
athletes.32 The reason may be that they 
were athletes and active. 
A significant difference (p = 0.03) was also 
found in the hamstring length of 
participants with LBP (13.04 ± 2.84) when 
compared to NLBP (14.73 ± 3.97). Similar 
to our investigation, another study also 
found a significant difference (p = 0.003) in 
SART in adults with backache compared to 
adults without low-back pain.24 A study has 
shown that low hamstring extensibility is 
highly associated with LBP recurrence in 
male athletes. However, in female athletes, 
it was not significant.33 Active and passive 
stretching of the hamstring muscles has 
been shown to considerably increase ROM 
of pelvic tilt (p < .05) and dramatically 
decrease VAS and FABQ (p < .01).34 
Implications: 
Endurance is just as essential as the 
capacity of the muscles in force generation, 
improving core endurance should be 
considered in the treatment of LBP. The hip 
musculature should also be taken into 
account in the prevention and treatment of 
LBP because it is very crucial in linking the 
core with the lower extremity and 
transmitting forces to the core and from the 
core.  
Conclusion 
The current study concluded that there is a 
significantly impaired endurance of the core 
musculature in adults with LBP comparing 
with hiving no low-back pain. This study 
also concluded that the hamstring length is 
considerably reduced in LBP patients.  
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