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ABSTRACT 

 
 It was studied 50 male patients with low-back pain who were suffering over 8 months in present research. Based on the preliminary 

examination and pretest, the subjects were divided by random matching into 2 homogeneous groups: 1) Aquatic exercise group (n=25) and 

2) control group (n=25). Participants in the experimental group attended aquatic exercise sessions 3 times per week for 8 weeks. The 
methods used in this study were Quebec questionnaire and Sorensen test which assessed the back pain and muscle endurance respectively. 

Using sit and reach, the range of motion of lumbar was evaluated. The  Effects of aquatic exercise were assessed by t test for paired 

samples. Baseline measurements were compared between  groups using the independent t test. Aquatic exercise program reduced 
significantly pain (p=0.001) and improved significantly flexibility of lumbar and hamstring (p=0.001) and trunk extensor endurance 

(p=0.000) than the control group. The results obtained suggested that aquatic exercise may be one of the most useful modes of exercise for 

rehabilitation in patients with low back pain. 
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INTRODUCTION 

 

 Low back pain (LBP) is a common and disabling 

disorder that is related to work absence and accounts 

for high economical costs in the society [2]. Between 

75% and 85% of the population [13] and 85-90% of 

the adult population will experience some form of 

low back pain during their lifespan [4]. Low back 

pain is pain and stiffness in the lower back and lead 

to weakness in almost any part of the body. Chronic 

low back pain results in both physical and 

psychological deconditioning. The physical 

component of deconditioning involves both stiffness 

of the lumbar spinepelvic and femoral unit, 

decreased muscle strength and endurance, [22]. 

Shortness of hamstring muscles is often reported in 

patients with low back pain (LBP) [7]. Many 

researchers believe, shortness of these muscles may 

cause posterior pelvic tilt and Reduction of lumbar 

lordosis, hence, Disturbance in the normal rhythm of 

the lumbar and pelvic and Excessive pressure on 

Lumbar spines will causes low back pain (LBP) [7]. 

Also, many research results have shown that the 

elasticity and flexibility of the hamstring muscles 

during the (correction - treatment) workouts is very 

essential [20]. Stiffness and rigidity of hamstring 

muscles, prevents pelvic rotation and increases the 

risk of low back pain [24]. Some scholars believe 

that, muscle is the potential source of low back pain 

[5,6]. Evidence has shown that muscle endurance in 

patients with low back pain is less than healthy 

individuals [14,17]. Thus enhancing muscle 

endurance may help to reduce lower back pain. They 

believe that the inability of the muscle to protect the 

Passive structures against pressure causes damage to 

sensitive structures that produce pain [27]. Hence an 

accurate scientific review is necessary to apply a 

suitable training method for reducing pain and risk 

factors. 

 Accordingly scholars are recommended to do 

stretching, balance, strength and endurance exercises, 

in order to increase the length of short muscles and 

change the size of lumbar lordosis, as common 

treatment methods to increase Trunk range of motion 

and hamstring muscles flexibility. Among the non-

drug, non-surgical methods, exercise therapy can be 

considered as a relatively new method. Enthusiasts in 

this approach believe that patients with low back 

pain can be treated with an appropriate and tested 

program. However, often a dry therapeutic exercises 

is in a very limited range because of back pain And 

its associated with patient dissatisfaction and fear of 

Further injury. Given the above, it seems that one of 

the ways to treat low back pain due to the unique 

properties of water such as density, Immersion and 

Hydrostatic pressure,  is exercising in the water. 

Obviously, this approach leads to vitality and 

enjoyment of the people and it is also effective on 
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mental aspects. However, given mentioned 

advantages, Few studies have been conducted on the 

effects of exercise in water, Which is more 

concerned with the effects of water exercise on pain 

[28], Muscle strength [15],  Daily Performance [33] 

and Physiological function [26,24] in people with 

low back pain. However, there are few studies on 

range of motion and muscle endurance that the 

results are inconsistent [32]. In Iran there is no 

researches in this field, and usually on the LBP 

patients' quality of life or other patients is done 

[20,25]. Therefore, according to some of the 

important risk factors of low back pain such as 

muscular endurance, Trunk range of motion and 

flexibility, and Hamstring muscles in people with 

chronic low back pain, the present study examined 

the effect of special exercises in deep water on pain, 

range of motion and flexibility of the hamstring 

muscles and trunk muscle endurance of male patients 

with chronic low back pain. 

 

Materials and Methods 

 

 A survey of 52 male patients with diagnosis of 

low back pain was conducted. Two patients 

withdrew from the study due to have back surgery 

recently. There were no age limits placed on the 

patients. However, participant's age was between 29 

to 45 years old. All those participations had 

experienced lower back pain for 8 months or longer. 

Prior to the aquatic exercise program, each person 

was assessed for degree of pain, flexibility of lumbar 

and hamstring muscles and muscle endurance of 

trunk and then based on pretests were divided by 

random matching into 2 homogeneous groups: 1) 

Aquatic exercise group (n=25, age: 37±7.8, height: 

178±5.2, weight: 82±6.4) and 2) control group 

without intervention (n=25, age 36±5.4, Height: 

177± 5.6, Weight: 81±3.8). Independent t test 

showed that there was no statistical significant 

between two groups on BMI (p=0.62) and two 

groups are homogenous on variables at the baseline.   

 The experimental group does exercises in deep 

water while the body is immersed in the water and 

feet do not touch the floor during 2 months. The 

water exercise program was performed three sessions 

(one hour in each session) per week in deep water. 

The exercises employed consisted of strengthening 

exercises for the abdominal, gluteal, and leg muscles, 

stretching of the back, hip, hamstrings, balance 

training, walking in the water(forward, backward, 

side walking) and bicycling.  

 Back pain was evaluated using the Quebec 

questionnaire. The Quebec Back Pain Disability 

Scale is a 25-item self-administered instrument 

designed to assess the level of functional disability in 

individuals with back pain. The scale is a reliable and 

valid measure used for monitoring the progress of 

individual patients participating in treatment or 

rehabilitation programs. The patient is instructed to 

answer each question on a scale of 0 (without pain) 

to 4 (sever). Add up the selected numbers for a total 

score [11]. The score between 0 to 25 is very 

moderate, between 25 to 50 is moderate, between 50 

to 75 is sever and between 75 to 100 is very sever 

[19].  

 The Sorensen Test was used to measure trunk 

extensor endurance. The patient lies on the 

examining table in the prone position with the upper 

edge of the iliac crests aligned with the edge of the 

table. The lower body is fixed to the table by three 

straps, located around the pelvis, knees, and ankles, 

respectively. With the arms folded across the chest, 

the patient is asked to isometrically maintain the 

upper body in a horizontal position. The amount of 

time a person can hold the unsupported upper body 

in a horizontal prone position is recorded. In patients 

who experience no difficulty in holding the position, 

the test is stopped after 240 s [10]. 

 The range of motion of the lumbar and 

hamstring muscles was evaluated by sit and reach 

test that described by ACSM [3,1].  

 

Statistical analysis:  

 

 A descriptive analysis of all variables was 

performed for the quantitative variables, using the 

mean and  standard deviation. Data were analyzed 

using independent t test to compare between groups 

and paired samples t test to compare within groups at 

p<0.05 significance level. The data were analyzed 

using the statistical package SPSS, PC program, 

version 15.0 (SPSS Inc., USA). 

 

Results: 

 

 The rate of pain of low back with the Quebec 

questionnaire scale of all participants was 45.8±3.37 

and evaluated as moderate.  

 Rate of LBP in experimental group significantly 

decreases about 42.87 percent in compare to pre test 

(p=0.001). Pain rate at water exercise group (26.23 ± 

4.74) improved more than control group (p=0.001). 

Figure 1 shows the data in pre test and post test of 

the back pain in Deep-water exercise group and 

Control group. 

 Table 1 shows the descriptive data of muscle 

endurance in pretest and posttest of two groups. 

 Range of motion of the lumbar and hamstring 

muscle at deep water exercise significantly in post test 

in compare to pre test (p=0.001), However, range of 

motion in control group didn’t display significant 

difference (p=0.8). Figure 2 shows the data in pre test 

and post test of the range of motion in Deep-water 

exercise group and Control group. 

 



143                   Mahdi Sharifimoghadam, et al, 2014 /Journal Of Applied Sciences Research 10(2), February, Pages:141-145 

 

 
 

Fig. 1: Data in pre test and post test of the study for: Rate of (LBP) (Quebec questionnaire). 

 
Table 1: The descriptive data of muscle endurance in pretest and posttest. 

Groups Measurements Significant level 
Pretest Posttest 

Deep water 17.6 ± 6.4 57.5±8.9 P=0.000* 

Control 18.8±9.3 20.1±8.9 P=0.8 
* Significant at p≤0.05  

 

 
 

Fig. 2: Data in pre test and post test of the study for: range of motion (Sit and Reach). 

 

Discussion and Conclusion: 

 

 Low back pain is one of most costly health 

problems and lead to more time lost from work. 

Participants in this study had experienced LBP over 

8 months and the aim was how much aquatic 

exercise would help them. The patients used in this 

study indicated a highly significant reduction in pain 

levels and a significant improvement in flexibility of 

lumbar and hamstring muscles and endurance of 

trunk at the completion of the period of treatment. 

 It is recognized that muscle endurance and 

strength play crucial roles to control spinal motion 

and weight bearing during activities of daily living. It 

has been shown that low back pain can cause muscle 

atrophy and inhibit muscle firing which leads to 

altered spinal mechanics which may exacerbate the 

pain-spasm-pain cycle leading to increased 

dysfunction and decreased muscle endurance [21,23]. 

Strengthening of the core musculature is thought to 

play a significant role in restoring stability to the 

spinal column and in turn minimizing pain associated 

instability [18]. And Improvement of the muscle 

endurance especially in abdominal, paraspinal and 

gluteal musculature may increase the amount of 

spinal stability. Moreover, the improvement of 

muscle endurance in erector and extensor muscles of 

trunk is proposed to be necessary for more weight 

bearing and decrease in pain. In fact, Patients with 

LBP are able to do exercise in the water with their 

maximum exertion because of lower feel of weight 

and pain. Aquatic exercise as the safe and effective 

exercise improves physical components, endurance 

of extensor muscles of trunk and restores function 

and pain free movement in patients with low back 

pain.  

 Most studies have observed improvements in 

global pain ratings after exercise programs, and 

many have observed that exercise can lessen the 

behavioral, cognitive, affect and disability aspects of 

back pain syndromes [15]. 
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 One of Clinical symptoms of  LBP is limitation 

of range of motion of lumbar. Usually it appears 

because of pain and stiffness in the lower back [29]. 

These results suggest that patients with low back 

pain improved spinal mobility after a period of 

aquatic exercise program. Bouncy in water 

environment keep up the body against gravity and 

help to feel weight lost [29]. Consequently, it 

decreases the feel of pain of the lower back. 

Therefore, patients are able to do exercise in aquatic 

environment with further range of motion. This paper 

offers support to the findings of some studies 

[8,34,32], that aquatic exercise is an effective means 

for treating chronic lower back pain. 

 In fact, Low-impact exercise like water exercise 

is an excellent treatment for back pain. Aquatic 

exercise enhances physical fitness, assist with weight 

management and improve motor function.  

 Water exercise is safe for individuals with back 

pain, because it does not increase the risk of future 

back injuries. This study shows that the deep-water 

exercise decrease the low back pain and improve 

flexibility and muscle endurance. The systematic 

review of the evidence concerning the effectiveness 

of exercise shows supporting the use of exercise as a 

therapeutic tool to improve flexibility, muscle 

strength and muscle endurance [15]. 
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