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Abstract: 

Background & objectives: This study was conducted to determine whether slump stretching is 

beneficial compared to low grade lumbar spine mobilization and exercises for the subgroup of low 

back pain patients hypothesized to benefit from these forms of treatment.  

Methods: 45 patients between the age group of 25 - 40 years were selected and divided into 3 

groups as Group A, B and C each consist of 15 subjects. Group A given with Maitland Grade 1 - 2 

lumbar spine mobilization (Central Posterior Anterior) and standard exercises, Group B given 

with slump stretching and standard exercises and Group C given with only standard exercises for 

a period of three weeks.  Patients were evaluated with Numeric pain rating scale (NPRS) and 

Roland Morris disability questionnaire (RMDQ) prior to and  3 weeks after the treatment and  

scores were analyzed.  

Results: One Way ANOVA for NRS Score and Kruskal-Wallis one-way ANOVA for RMDQ 

Score among Group A, B and C   shows that (F = 22.235, DF = 2, 42, P-value < 0.001 and 

Minimum Significant Difference (MSD) of 11.225 respectively), the mean score of at least one 

group i.e. Group B is significantly different from the other groups.  

Interpretation & conclusion: This study concluded that Slump stretching and exercise is 

beneficial for improving short term disability, decreasing pain, and centralization of symptoms 

compared to treatment with Grade 1 to 2 Maitland Mobilization and exercises. These data provide 

preliminary evidence supporting the notion that patients with LBP can benefit from slump 

stretching exercises.  

Key words: Low Back Pain, Slump stretching exercise, Maitland Grade 1 - 2 lumbar spine 

mobilization 

Introduction 

Low back pain is a common, chronic, and 

recurrent condition in the general adult 

population.
1 
It is one of the most common 

health problems in society and causes 

considerable disability, work absenteeism, and 

use of health services.
2 
In India, occurrence of 
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low back pain is also alarming; nearly 60 per 

cent of the people in India have significant 

back pain at some time or the other in lives.
3  

Physical therapists utilize a wide range of 

interventions in the management of LBP; 

however, evidence for the effectiveness of 

these interventions is limited.
4
  To date, 

evidence for several interventions for  LBP 

exist, such as manipulation
5,6
,  lumbar 

stabilization
7
, and specific directional exercises 

8 
etc.  

The Maitland mobilization procedure is an 

intervention commonly used in the treatment of 

individuals with LBP.
6
 The techniques are 

graded subjectively from one to four, which 

reflect both their range and amplitude and 

hence the force used for mobilization. The 

grades are defined according to the resistance 

encountered and the amplitude of oscillation. 

Grades one- and two mobilisations are 

performed before resistance is detected in the 

joint excursion. Grades three and four 

mobilizations are performed in the resisted 

range, and may reach the end of available joint 

range. The range of movement, and hence the 

force used for mobilization, is dependent on the 

patient’s condition and whether spinal pain, 

stiffness or muscle spasm predominates. 
9 

When the pain is localized to the joint the 

mobilization should be done in the range that is 

pain free but the movement should be carried 

up to the point where pain begins and further 

into the range (grade II) as pain reduces.
10 
The 

rhythmical movement is thought to modulate 

pain and muscle spasm by stimulating 

receptors within the mobilized structures.
9
 

The Slump test can be used as a treatment 

technique when the canal structures are moved 

through large pain free amplitude or to stretch 

the structures strongly. There are gradations 

between the large pain free amplitude' 

technique and the strong stretch technique.
11 
A 

recent study with slump stretching for low 

back pain responded favorably on patients who 

exhibited a positive slump test in the absence 

of radicular signs.
12
  Although favorable 

outcomes were reported, the design of these 

studies being a case series precludes 

establishing a cause and effect relationship. 

Therefore, the purpose of this study was to 

determine whether slump stretching is 

beneficial compared to mobilization and 

exercises for the subgroup of patients 

hypothesized to benefit from these forms of 

treatment. This study tries to find out the 

effectiveness of slump stretching, lumbar spine 

mobilization and standard exercise among low 

back pain patients. So the aim of this study is 

to determine the effect of grade I and II lumbar 

spine mobilization, slump stretching and 

standard exercise in improving the  pain and 

function in patient with low back pain. 

 

Material & Methods 

45  patients between the age group of 25 - 40 

years were selected and divided into 3 groups 

as Group A, B and C each consist of 15 

subjects. Patients were subjected to a 

standardized history and physical examination. 

Self report measures included Numerical Pain 

Rating Scale (NPRS) and Roland Morris 

Disability Questionnaire (RMDQ).  The 11-

point NPRS ranges from 0 (‘‘no pain’’) to 10 

(‘‘worst pain imaginable’’) and was used to 

indicate the intensity of pain and at its best and 

worst level over the last 24 h.
13 
The scale has 

been shown to have adequate reliability, 

validity, and responsiveness in patients with 

low back pain.
14 

Roland Morris Disability 

Questionnaire (RMDQ) is a self-administered 
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disability measure in which greater levels of 

disability are reflected by higher numbers on a 

24-point scale. Roland and Morris provide 

descriptions of Clinical improvement over time 

and can be graded based on the analysis of 

serial questionnaire scores. If, for example, at 

the beginning of treatment, a patient’s score 

was 12 and, at the conclusion of treatment, 

their score was 2 (10 points of improvement), 

we would calculate an 83% (10/12 x 100) 

improvement.  The RMDQ has been shown to 

yield reliable measurements, which are valid 

for inferring the level of disability, and to be 

sensitive to change over time for groups of 

patients with low back pain.
15
  

Following the baseline examination and warm 

up, patients were assigned to receive lumbar 

spine mobilization and standard exercise for 

Group A, slump stretching and standard 

exercise for Group B, and only standard 

exercise for Group C. All patients were 

scheduled for treatment daily for 3 weeks. 

Mobilization and exercise group: Group A i.e. 

lumbar spine mobilization (Figure 1) and 

exercise intervention group had a Maitland 

Grade 1 - 2 Posterior to anterior lumbar spine 

mobilization applied for 30 – 45 seconds for all 

segments through L1 to L5 at rate of 1 

oscillation per 2 seconds.
10,16 

Patients also 

completed a standardized exercise program 

consisting of pelvic tilts, bridging, wall squats, 

quadruped alternate arms/legs activities as 

described by Cleland et al. 
5,17,18,19,20 

Slump stretching and exercise group: Group 

B i.e. slump-stretching (Figure 2) and standard 

exercise intervention group had Slump 

stretching performed with the patient in the 

long sitting position with the patient’s feet 

against the wall to assure that the ankle 

remained in 0
0
 of dorsiflexion. The therapist 

applied over pressure into cervical spine 

flexion to the point where the patient’s 

symptoms were reproduced. The position was 

held for 30 seconds. A total of 5 repetitions 

were completed.
17, 18,19 

Patients also completed 

a standardized exercise program consisting of 

pelvic tilts, bridging, wall squats, and 

quadruped alternate arms/legs activities as 

described by Cleland et al. 
5,17,18,19,20

 

Standardized Exercise Group: Group C acted 

as a control group received standardized 

exercise program consisting of pelvic tilts, 

bridging, wall squats, quadruped alternate 

arms/legs activities.
5,17,18,19,20 

which has been 

shown to result in clinically meaningful 

improvements in disability. Patients were asked 

to perform 10 repetitions of each exercise. 

Patients were instructed to perform the 

exercises at home once daily, and to maintain 

their usual activity level and refrain from 

initiating any new forms of exercise during the 

study. 
21 

Pelvic tilt exercise: Patients were instructed to 

lie on their back with knees bent. They then 

instructed to "Brace" stomach i.e. tighten the 

muscles by pulling in and imagining the belly 

button moving toward the spine (Figure 3,). 

The patient should feel like their back is 

pressing to the floor and hips and pelvis are 

rocking back. Hold for about 6 seconds while 

breathing smoothly. Repeat 10 

times.
5,17,18,19,20,22 

Bridging Exercises: The Patient must attempt 

to lift the buttocks off the floor in supine lying, 

hinging at the hip joint, whilst trying to make a 

straight line from the shoulders to the knees. 

Raise the hips off the floor to the maximum 

height comfortably possible (Figure 4) and 

hold to a count of 10 and then return. Repeat 

10 times.
5,17,18,19,20,23 

Wall squats: The Patient was asked to position 

the back against the wall and keep the arms by 
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the side. Tighten the trunk muscles and get the 

spine into the neutral pain free position. Gently 

slide the back down the wall by bending the 

hip and the knees (Figure 5). As the capacity 

to do this exercise improves the patient can go 

down until the hips and knees are bent to 90 

degrees. Repeat 10 times.
 5,17,18,19,20,24 

Quadruped alternate arms / legs activities: The 

patient is instructed to stand on all fours 

position with the knees and hands on the floor, 

tighten the trunk musculature and hold the 

spine in the neutral, pain free position and 

relax. This is the starting position.  In this 

position alternately lift one arm and the 

opposite leg, at the same time from the starting 

position (Figure 6). Hold for a count of 10 and 

relax. 
5,17,18,19,20,23

 

At the completion of 3 weeks of physical 

therapy session patients were re-administered 

with a standardized history and physical 

examination performed by the physical 

therapist. Self report measures including 

Numeric Pain Rating Scale (NPRS) and Roland 

Morris Disability Questionnaire (RMDQ) were 

completed. 

Statistical analysis: Sample size calculations 

were performed using SPSS Version 17 

statistical software (SPSS Inc., Chicago, IL).  

Data analysis was done by using One Way 

ANOVA to test the equality of NRS Score 

among Group I, II and III and further multiple 

pair wise comparison was done using Tuckey's 

POST Hoc Test. Kruskal-Wallis one-way 

analysis of variance was used to test the 

equality of Roland Morris Disability 

Questionnaire (RMDQ) Score among Group A, 

B and C.  

Results 

Forty five patients with a mean age equal to 

32.93 were selected for this study. They were 

divided into three groups to receive Maitland 

Grade 1 - 2 Posterior to anterior lumbar spine 

mobilization with Standard Exercises (Group 

A, n = 15, mean age 32.4), Slump stretching 

with Standard Exercises (Group B, n = 15, 

mean age 34.73 ) and only Standard Exercises 

(Group C, n = 15, mean age 31.66).  

One Way ANOVA for NRS Score among 

Group A, B and C (Table 1) shows that (F = 

22.235, DF = 2, 42, P-value < 0.001), the mean 

score of at least one group i.e. Group B is 

significantly different from the other groups.  

Further multiple pair wise comparison using 

Tuckey's POST Hoc Test (Table 2, Figure 7) 

showed that, there is significant difference 

between NRS score of Group A and B (p < 

0.001). 

Kruskal-Wallis one-way analysis of variance 

for Roland Morris Disability Questionnaire 

(RMDQ) Score among Group A, B and C 

shows that there is significant difference 

between Groups A (K1) and B (K2) and Group 

B (K2) and C (K3). But there is no significant 

difference between Group A (K1) and C (K3) 

after comparing the values with Minimum 

Significant Difference (MSD) of 11.225 (Table 

3, 4, 5. Figure 8). 

Discussion 

The results of this study confirm the 

hypotheses that slump stretching may be 

beneficial in the management of patients with 

nonradicular low back pain. Although 

improvements were found in intervention 

groups, the Slump stretching group showed 

better results than Mobilization group or 

general exercise therapy group on all outcome 

measures, including pain and functional 

disability. 
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Although in some cases it is possible to 

identify the cause of back pain, it was preferred 

to label these patients as having nonspecific 

back pain rather than to use terms such as 

lumbosacral strain, sacroiliac strain etc., for 

which there is no pathologic basis 
24
 and 

patients with signs of nerve root compression 

were excluded because manipulation is 

generally thought to be contraindicated in 

patients with radiculopathy. 
6, 25

 It was decided 

against using a placebo or nontreatment group 

because it is not possible to prevent patients 

with back pain from initiating self-care.  

The manipulation technique employed in this 

study was a standard technique used generally 

to outpatient clinics treating individuals with 

low back pain. Manipulation and mobilization 

of the spine is widely used for treating back 

pain, yet its value is in dispute, and various 

mechanisms by which it may relieve symptoms 

have been suggested. Although this might 

relieve symptoms during the manipulation, it is 

difficult to see how it could provide long-term 

relief. Other possibilities include freeing 

adhesions around a prolapse and mechanically 

stimulating large nerve fibers, thus inhibiting 

transmission of nociceptive impulses through 

small-diameter nerve fibers.
24, 26 

Slump stretching in addition to lumbar spine 

mobilization and exercise was beneficial in 

reducing short-term disability and improving 

pain and promoting centralization of symptoms 

in low back pain patients. The Slump test can 

be used as a treatment technique in two basic 

ways: (1) when the canal structures are moved 

through large pain-free amplitude which is 

indicated when pain is the dominant feature of 

the patient’s disorder rather than restricted 

range, (2) When the aim is to stretch the 

structures strongly. There are gradations 

between the large pain free amplitude' 

technique and the strong stretch technique.
11
 

In this study the mean RMDQ and NPRS 

scores for Group A and C were statistically 

equivalent at the baselines but Group B is 

significantly different from Group A and C. It 

should be recognized that the change in score 

for the mobilization and exercise group only 

marginally surpassed the clinically meaningful 

level based on their scores; changed score in 

the slump stretching group greatly surpassed 

this level.   

However, the slump stretching technique used 

in this study was designed to reproduce the 

patient’s symptoms, which sometimes resulted 

in a peripheralization of their symptoms. The 

decision to proceed with treatment despite the 

peripheralization of symptoms in this group is 

consistent with the treatment approach used by 

George
12
 and as described by Maitland.

11
 

Gurpreet et al 
27
stressed passive Straight Leg 

Raise (PSLR) neural mobilization for low back 

pain treatment more effective than 

conventional therapy for improving pain and 

disability in patients with neurogenic pain 

syndrome. It has been hypothesized that slump 

stretching decreases the patient’s pain by 

depressing the intraneural edema 
28
, C-fiber 

mediated hypoalgesia
29, 30

, and inhibitory 

effects 
31
 on the sympathetic nervous system, a 

stimulation of which affects the capability of 

the nerve to stretch.
32
   

According to this study, the inclusion of a 

specific stretch would seem to enhance the 

outcomes over the mobilization or 

conventional approach. This subset of subjects 

who demonstrate a positive slump test but who 

do not have specific neurologic deficits 

consistent with a radiculopathy seem to benefit  
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from a technique purported to enhance dural 

movement perhaps enhancing the physiology 

of the nerve itself.
33, 34

 It should be stated that a 

lack of hard neurologic signs does not preclude 

the possibility of the presence of a 

radiculopathy since lower grade radiculopathy 

may not present with neurologic signs and the 

diagnostic accuracy of special testing for nerve 

root involvement is uncertain. On the contrary, 

the large effect observed in this study would 

suggest potential nervous tissue involvement.
34, 

35
 

It is to be noted that the results of this study 

coincides with similar studies done earlier 

which used Grades 3 & 4 Maitland 

mobilizations and slump stretching 
17, 34 

which 

shows that slump stretching is more effective 

in the management of low back pain than  

Maitland mobilizations. 

From the results of the studies, it can be 

concluded that slump stretching is better than 

straight leg raise stretching in improving the 

range of passive straight leg raise. Based on 

patient needs, a treatment program may be 

formulated using any one or both the 

techniques. They may be added to conventional 

treatment protocols as they are better in 

improving range of passive straight leg raise.  

Although this study has attempted to describe 

sample in detail, it should be recognized that 

the sample size was small; thus, 

generalizability may be limited. The purpose 

required was to assess only the short-term 

effectiveness of the treatment there is no 

follow-up included in this research design to 

acknowledge the long term effects of the 

interventions used. Future studies should 

investigate the long term prognostic value of 

the characteristics used in this study to guide 

decision making regarding the use of slump 

stretching in a larger patient population with 

low back pain. 

Conclusion 

Slump stretching and exercise is beneficial for 

improving short term disability, decreasing 

pain, and centralization of symptoms compared 

to treatment with Grade 1 to 2 Maitland 

Mobilization and exercises. These data provide 

preliminary evidence supporting the notion that 

patients with LBP can benefit from slump 

stretching exercises. Future studies should 

examine whether these benefits are maintained 

at a longer-term follow-up. 
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Figures and tables: 

Table 1. Equality of NRS Score among Group I, II and III. 

NRS (n=15 each group) 

Group Mean SD F-Stat P-Value 

Maitland + Standard Exercises 3.2 0.941 

22.235 < 0.05 Slump Stretching + Standard Exercises 5.6 1.298 

Control Group 3.2 1.146 

 

Table 2. Multiple Pair wise Comparison Using Tuckey's POST Hoc Test 

NRS  Tukey HSD 

(I) Group (J) Group Mean Mean Diff. SE Sig. 

Maitland 
Slump Stretching 5.6 -2.4 0.416 < 0.05 

Control Group 3.2 0 0.416 > 0.05 

Slump Stretching 
Maitland 3.2 2.40

*
 0.416 < 0.05 

Control Group 3.2 2.40
*
 0.416 < 0.05 

 

 

Table 3. Mean Rank among Group A, B and C 

  Group N 
Mean 

Rank 

Roland 

Morris 

Disability 

Questionnaire 

(RDQ) 

Maitland 15 12.27 

Slump 

Stretching 
15 35.17 

Control 

Group 
15 21.57 

Total 45   

 

Table 4:  Test Statistics 
 
 RMDI 

Chi-Square 23.102 

df 2 

Asymp. Sig. 0 

Table 5. Minimum Significant difference for 

Roland Morris Disability Questionnaire Score 

among Group A, B and C 

  
K1 

(12.27) 

K2    

(35.17) 

K3 

(21.57) 

K1 (12.27)   22.9* 9.3 

K2 (35.17)     13.6* 

K3 (21.57)       

*: significant Difference 
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Figure 1.  Maitland Grade 1 - 2 Posterior to 

anterior lumbar spine mobilization 

 

 

Figure 2. Slump Stretching 

 

Figure 3. Pelvic tilt exercise 

 

Figure 4.  Bridging Exercise 

 

Figure 5.  Wall squats 

 

 

Figure 6. Quadruped alternate arms / legs 

activities 
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