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Abstract
Introduction: One of the major benefits of hydrotherapy in patients with low back pain is the reduction of weight-bearing forces, 
and it seems it causes the feeling of weight loss in muscle cramps to be significantly reduced, which reduces the muscle spasm 
caused by disc herniation. Method: The present study is an experimental research and a clinical trial case-control. Among all 
patients with lumbar disc herniation in orthopedic clinic of Imam Khomeini Hospital in Ahvaz in 2018, 96 patients with the 
approval of an orthopedic specialist were considered to enter the study. After completing the consent form, patients were divided 
to two groups of hydrotherapy and medication (case) and medication (control), randomly. Findings: The total of 96 patients was 
studied; of which73.9% were female and 26.1% were male. Low back pain in the case and control groups was compared at a pre-
post study. At the beginning of treatment, the mean rate of pain in these two groups was 6.77 ± 1.03 and 0.94 ± 6.95, respectively, 
and at the end of treatment the mean was 4.68 ± 0.64 and 4.77 ± 0.85, respectively. Comparing the rate of lower limb pain in the 
intervention and control groups, at the pretreatment stage, the rate of pain was 6.25 ± 0.66 and 5.75 ± 0.69 respectively and at the 
post-treatment stage, rate of pain was 3.85 ± 0.58 and 3.85 ± 0.35. Comparing the quality of life at the pre and post study in the 
intervention and control groups, the rate of pain at the beginning of treatment were 29.63 ±4.63 and 4.27 ± 29.67 respectively, 
and at the end of treatment was 14.73±3.53 and 18.97 ±3.13, respectively. Conclusion: Analyzing the above findings shows that 
hydrotherapy generally increases the life expectancy and vitality of patients due to their feeling of greater relaxation.
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Introduction
Low back pain, which is a major problem in public health 

with a prevalence of 12%-15%, causes pain and anxiety to patients 
[1]. In adolescence, about 20% of people show mild symptoms 
of disc degeneration which gradually get increased with age, 
especially in men. So, 60% of people in their 70s suffer from 
severe disc degeneration [2]. Disc degeneration is asymptomatic 
in many cases, but is mainly associated with radicular pain in the 

lower extremities or weakness of the limbs and bladder sphincter 
disorders due to compression of the spinal cord [3,4]. Numerous 
factors have been suggested as causes of disc herniation, including 
weight gain, intense and frequent physical activity, chronic spinal 
stress, trauma, aging, smoking, nutritional deficiencies, genetic 
factors, and anatomical abnormalities [5,6]. In recent years, several 
studies have reported a strong familial genetic predisposition to 
discopathy [7,8]. Even the effect of genetics on the development of 
discopathy has been estimated about 60% [8]. Low back pain is the 
most common symptom of patients with lumbar disc herniation. 
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Other symptoms include radicular pain, sensory and motor 
deficits, reflex abnormalities, sphincter defects, urinary and fecal 
disorders, and sexual dysfunction [1,9]. The most common disk 
space involvement is the space between the S1-L5 seals. Most pain 
occurs in a lower limb. Nerve root stimulation can cause pain in a 
distribution in the medulla, paresthesia and anesthesia in the nerve 
pathway involved [10]. Medical history and careful examination 
are the first step in clinical suspicion of diseases caused by lumbar 
discopathy. Examination of the sensation and movement of the 
legs and determination of distal and proximal muscular strength 
of the lower extremities, as well as examination of deep tendon 
reflexes and sphincters tone are the basic principles of determining 
the severity of the lesion and its prognosis [11,12].

Nowadays, MRI is the choice modality in the accurate 
diagnosis of this lesion [13]. Simple x-ray, and in case of necessity 
CT scan are used to prove diagnosis fractures or associated vertebral 
instabilities and to determine the treatment methods [14]. 90% of 
acute sciatica attacks are treated with supportive care [15,16]. In 
the treatment of symptomatic lumbar discopathy, in addition to rest, 
weight loss, smoking cessation, NSAIDs, physiotherapy, dynamic 
exercise and hydrotherapy complement the principles of treatment 
[17-19]. One of the major benefits of hydrotherapy is the reduction 
of forces related to weight bearing. Patients who get workout with 
water-walking feel lighter and easier in movement, and feel less 
strain on their joints due to floating. It seems that the feeling of 
weight loss in water, and the massage-therapy property of water, 
eliminates or significantly reduces muscle dehydration, and causes 
reduction of the muscle spasm occurred by disc herniation [20-22]. 
Therefore, according to the physical properties of water, including 
relieving pressure on the spine, relieving spasms, controlling 
gravity, strengthening muscles, etc., the researchers investigated 
the effect of hydrotherapy in the treatment of patients with lumbar 
disc herniation who referred to the orthopedic clinic of Imam 
Khomeini hospital of Ahvaz.

Materials and Methods
The present study is a case-control, clinical trial study. 

Among all patients with lumbar disc herniation in orthopedic 
clinic of Imam Khomeini Hospital in Ahvaz in 2018, 96 patients 
with the approval of an orthopedic specialist were considered to 
enter this study. After completing the consent form, patients are 
divided to two groups of hydrotherapy and medication (case) and 
medication (control), randomly. Patients were randomly selected 
in terms of age and gender and are visited and evaluated at the 
beginning of the visit and after 3 and 6 months of treatment. Data 
were collected by using questionnaires.

Inclusion Criteria:

•	 patients with low back pain, 

•	 MRI showed evidence of mild to moderate disc bulging

•	 the patients with no indication for disc herniation surgery.

 Exclusion Criteria:

•	 any spinal problems, recent surgery, any musculoskeletal 
problems, 

•	 any unknown or unexamined pathology, 

•	 combination of arthritis and rheumatoid arthritis.

The questionnaires include demographic information, visual 
pain scale questionnaire and the oswestry low back pain disability 
questionnaire and quality of life questionnaire. The analysis will 
be performed using SPSS statistical software version 22. Data 
are analyzed by descriptive statistics (mean and percentage) and 
analytical statistics (independent t-test) or its non-parametric 
equivalent. Also, figures and tables appropriate to the data will be 
used. Significance level will be less than 0.05.

Findings

A total of 96 patients referred to the orthopedic clinic of 
Imam Khomeini Hospital who had the inclusion criteria, writing, 
and signing consent forms, participated in the study. Patients were 
randomly divided into two groups: hydrotherapy and drug therapy 
(case) and drug therapy group (control). Figure 1 summarizes the 
steps of the study.

Figure 1: Steps and random allocation of patients participating in 
the study.

As it is seen in figure 1, the participants of drug group and 
hydrotherapy & drug group are 48 individuals in each group. And 
they are totally included in the analysis.
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According to Table 1, the comparison of the mean age in the two groups was performed by independent t-test which showed a significant 
difference (P = 0.001); the case group was approximately 5 years older than control group. Comparing gender of the participants; the 
ratio is approximately similar. Chi Square test analysis did not show significant difference (P = 0.8). Comparison of levels of education 
in the case and control groups indicates the statistics of levels of education. Chi Square test analysis did not show significant difference 
(P = 0.3). Comparison of smoking history in case and control groups indicates smoking history in case and control groups. In this table, 
Chi-square test showed the same effect of smoking in both group (p = 1). Comparison of treatment history in case and control groups 
indicates treatment history in case and control groups. Previous treatment done in the case group was more than twice of the control 
group which showed to be a significant difference (P = 0.001). Comparison of past medical history in the case and control groups depicts 
comparison of past medical history in the case and control groups. Chi Square test analysis did not show significant difference (P = 
0.8). In Table 2, the rates of low back pain in the case and control groups were compared; of course, the comparison is presented at the 
beginning and at the end of the study.

Variables Case   Mean ±SD Control Mean ±SD P-value

Age (year) 51± 8 46±7 0.001

Gender
Male 13(27.1) % 12(25) %

0.8
Female 35(72.9) % 36(75) %

Education Levels

Diploma 24(50) % 23(47.9) %

0.3Bachelor 22(45.8) % 19(39.6) %

Master 2(4.2) % 6(12.5) %

smoking history
positive 10(20.8) % 10(20.8) %

1
negative 38(79.2) % 38(79.2) %

treatment history
positive 36(75) % 16(33.3) %

0.001
Negative 12(25) % 32(66.7) %

past medical history
positive 26 (54.2) % 27 (56.3) %

0.8
Negative 22 (45.8) % 21 (43.8) %

Table 1: Comparison of demographic info. in the case and control groups.

variables Case N (%) Control N (%) P-value

low back pain

beginning 6.77 ± 1.03 6.95 ± 0.94 0.3

end 4.68 ± 0.64 4.77 ± 0.85 0.001

Changes -2.77 ± 0.85 -2.18 ± 1.1 0.007

P-value 0.001 0.001

Table 2: Comparison of the rates of low back pain in the case and control groups.

According to above Table 2, the average scale of low back pain was not significant before the study in the two groups (P = 0.3). 
But after the intervention, the difference was significant (P = 0.001). The comparison of mean pain rate in both groups also shows the 
significance (P = 0.007). Intra-group comparisons in both groups also indicate a significant decrease in pain compared to the beginning 
of the study (p = 0.001). Due to the considerable differences in ages and the history of treatment in the two groups, the repeated-measures 
test was applied for elimination of the effects of these two variables which shows the effectiveness of hydrotherapy in reducing low back 
pain significantly compared to the control group (P = 0.04).
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Figure 2: Comparison of low back pain scores at the beginning and end of the study between the case and control groups.
Based on Figure 2 the rates of lower limb pain in the two groups were compared at the beginning and the end of the study by t-test. There 
is steady decrease in the lines of both groups indicating lower back pain at the end of the study in both groups. 

variable Case   Mean ±SD Control Mean ±SD P-value

lower extremity pain

beginning 6.25 ± 0.66 5.75 ± 0.69 0.001

end 3.85 ± 0.58 3.85 ± 0.35 0.01

Changes -2.39 -1.89 0.008

P-value 0.001 0.001

Table 3: Comparison of lower extremity pain scores in the case and control groups at the beginning and end of the study.
Based on Table 3, there was a significant difference between the two treatment groups at the beginning of the study (P = 0.001). It was 
the post-study analysis which clarified significant difference and the reduction of pain in the hydrotherapy group compared with drug 
therapy group (p = 0.008). Intra-group comparison using paired t-test in both groups depicted a significant reduction in lower limb pain 
during the study period (P = 0.001). However, after adjusting the background variables (age and history of treatment) with Repeated-
Measures test, the difference did not lose its significance (P = 0.03).

Figure 3: Comparison of lower extremity pain scores in the case and control groups at the beginning and end of the study.
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Figure 3 shows a decreasing trend from the beginning to the end; the extremity pain scores decrease from 6.25 and 5.75 to 3.85. 
It clearly depicts lower pain.

variable Case     Mean ±SD Control   Mean ±SD P-value

quality of life

beginning 29.63 ± 4.63 29.67 ± 4.27 0.97

end 14.73 ± 3.55 19.97± 3.13 0.0001<

Changes 14.9 ± 4.2 10.7 ± 3.7 0.0001<

P-value 0.018 0.018

Table 4: Comparison of quality of life level in the case and control groups at the beginning and end of the study.

According to Table 4, the level of quality of life in the two groups at the beginning and end of the study was compared using 
independent t-test. Based on the findings, at the beginning of the study, there was no significant difference between the two groups in 
terms of quality of life (P = 0.97). At the end of the study, the case group had significantly (P <0.0001) better quality of life than the 
control group. Comparing the changes during the study period between the two groups, it was clear that the hydrotherapy group had 
better quality of life (P <0.0001). In-group comparison, both groups indicated a significant increase in their quality of life during the 
study period (P = 0.018). After adjusting the background variables (age and history of treatment), a significant difference was observed 
between the two groups (P = 0.001).

Figure 4: Comparison of the quality of life at the beginning and end of the study between case and control groups

Figure 4 shows a steady increase in the quality of life throughout the time of the study; at the beginning of the study the rates of quality 
of life were lower. 

Discussion
The aim of the present study was to investigate the effect of hydrotherapy in the treatment of patients with lumbar disc herniation 

referred to the orthopedic clinic of Imam Khomeini Hospital in Ahvaz during 2018-2019.
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Comparing the rate of low back pain at the beginning and 
end of the study between the case and control groups indicated 
that there was no significant difference between the two treatment 
groups at the beginning of the study (P = 0.3). But after performing 
hydrotherapy intervention in the case group at the end of the study, 
there was a significant difference between the two groups in 
terms of reducing back pain (P = 0.001). However, after adjusting 
background variables (age and history of treatment), there is also 
a significant difference (P = 0.001). Comparison of the changes 
during the study period between the two groups also showed that 
hydrotherapy group experienced a greater reduction in low back 
pain (P = 0.007) and while entering the background moderating 
variables (age and history of treatment) there was also a significant 
difference (P = 0.004). Moreover, intragroup analysis reveals 
a significant reduction in lower extremity pain during the study 
period (P = 0.001). After adjusting the background variables (age 
and history of disease), these changes were statistically significant 
only in the hydrotherapy group (P = 0.006). Several studies on 
hydrotherapy program in patients with low back pain stated that 
exercise in water appears to be effective on decreasing pain and 
improving function in adults with chronic low-back pain [23-25].

The above findings are consistent with the results of Waller 
et al. that confirmed the effect of water-walking workout over 
improving chronic low back pain [26]. Two separate studies 
conducted in 2012 also expressed the effect of hydrotherapy and 
massage on pain and physical function in men with chronic low back 
pain due to lumbar disc herniation [27,28]. Lotfi et al. confirmed 
the effect of six weeks of supine movement on water reduces the 
rate of pain and functional disability in men with chronic back 
pain caused by lumber disc herniation [29]. Therefore, the results 
obtained from the mentioned studies are consistent with the results 
of the present study. Comparing the rate of lower limb pain at 
the beginning and end of the study between the case and control 
groups, the results showed a significant difference between the 
control and case groups (P = 0.001). However, after adjusting the 
effect of the background variables (age and history of treatment), 
there is also significant difference (P = 0.03). Also, at the end of the 
study, there was no significant difference between the two groups 
in terms of lower limb pain (P = 0.1). During the study it was 
observed that the subjects in the hydrotherapy group witnessed a 
greater reduction in lower extremity pain (P = 0.008). However, 
after adjusting the effect of the background variables (age and 
history of treatment), there was not also a significant difference 
(P = 0.1). Although intragroup comparison, both groups showed a 
significant reduction in lower limb pain during the study period (P 
= 0.001). And after adjusting the effect of background variables, 
the changes (age and history of treatment) were statistically 
significant only in the hydrotherapy group (P = 0.04).

Our findings are also consistent with the results of the 

study by You-sin Kim, et al. [21]. In the mentioned study, the 
results suggested that aquatic backward locomotion exercise is 
as beneficial as progressive resistance exercise for improving 
lumbar extension strength in patients after lumbar discectomy 
surgery. Despite the difference in the type and duration of training 
sessions (compared to this study), the similarity in results probably 
is the effect of physical properties of the water [21]. Khanjari et 
al. showed that an underwater environment allows early active 
mobilization, endurance and dynamic strengthening; thus, 
hydrotherapy can reduce pain. Their finding about the variables 
of pain and disability also was similar to the present study [22]. 
The results of the present research are in line with the results of 
Sedaghati, et al. They evaluated the effects of 12 weeks of water-
strengthening exercises on the pain of women with chronic low 
back pain and concluded that that the core-muscle stabilization 
training of the spinal cord in water decreases the pain intensity 
[30]. The results of Barker’s study are also similar to the results of 
the research, although their research evaluated the effect of aquatic 
exercise on low back pain and radicular pain due to intervertebral 
disc protrusion in women; the study also mentioned the positive 
effects of aquatic exercise on patients’ pain [31]. Also, the results 
of this study were was in contrast with the findings of Lee et al. 
who reported that a course of hydrotherapy had no positive effect 
on reducing pain and disability while it reduced the favorite range 
of motion and the walking speed [1]. The results of comparing 
the level of quality of life at the beginning and end of the study 
between the case and control group showed that at the end of the 
study there was a significant difference between the two groups 
(P <0.0001) and the patients in the hydrotherapy group had better 
quality of life (P <0.0001). However, after adjusting the effect 
of the background variables (age and history of treatment), the 
difference did not lose its significance (P = 0.018).

Finally, in intragroup analysis, both groups showed a 
significant increase in their quality of life during the study period (P 
= 0.001). However, these changes remained statistically significant 
after adjusting for the effect of the underlying variables (age and 
treatment history). Therefore, according to the results, it can be said 
that hydrotherapy has been effective on the patients’ quality of life. 
The results of the present study are consistent with the findings of 
other researchers. In a study, Heinman et al investigated the effect 
of hydrotherapy on patients with chronic low back, knee and thigh 
pain. After 6 weeks of hydrotherapy, pain decreased significantly 
and the physical function, strength, quality of life and muscle 
strength improved; they concluded that hydrotherapy reduced 
morning pain and dryness and increased motor function and other 
factors [2]. Also, the present study is also consistent with several 
similar studies that showed the effectiveness of hydrotherapy on 
the life function of patients with chronic low back and knee pain 
[1,32-36].
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Conclusion
It can be declared that hydrotherapy generally increases 

the life expectancy and vitality of patients due to their feeling of 
relaxation. The mechanism of pain relief in these patients is due 
to the physical properties, temperature and massage properties 
of water. Finally, the result of all the above analysis includes the 
improvement and promotion in patients’ quality of life, which 
leads to an increase in physical and mental health of patients. 
It is suggested that specialists compare hydrotherapy exercises 
with other training methods and evaluate the results. In addition, 
the effect of hydrotherapy exercises on other chronic diseases 
should be investigated. It is indeed suggested that the effect of 
hydrotherapy on the quality of working life be examined. The 
effectiveness of aquatic therapy on the patients’ quality of life with 
knee pain can also be investigated in further researches.
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Activity for Low Back Pain in Occupational Health CareA Randomized, 
Controlled Trial. Annals of internal medicine 140: 77-84.

25. Shoja Aldin S, Sadeghi H, Bayat TM (2008) Relationship between 
the trunk muscles endurance and anthropometric characters with low 
back pain among athletes with lumbar lordosis. Journal of Movement 
Science 2008.

26. Omino K, hayashi Y (1992) Preparation of dynamic posture and 
occurrence of low back pain. Ergonomics 35: 693-707.

27. Khanzadeh R, Hashemi Javaheri A, Omidi-Kashani F, Zandi M, et al. 
(2012) The Effect of Combined Therapeutic Protocol (Therapeutic 
Exercises and Massage) on the Pain and Physical Performance in 
Men with Chronic Low Back Pain due to Lumbar Disc Herniation 2012.

28. Dimogerontas G, Paidakakos NA, Konstantinidis E (2012) Voluminous 
free disk fragment mimicking an extra dural tumor. Neurol Med Chir 
(Tokyo) 52: 656-658.

https://pesquisa.bvsalud.org/portal/resource/pt/wpr-384446
https://pesquisa.bvsalud.org/portal/resource/pt/wpr-384446
https://pubmed.ncbi.nlm.nih.gov/17142642/
https://pubmed.ncbi.nlm.nih.gov/17142642/
https://pubmed.ncbi.nlm.nih.gov/17142642/
http://neurosurgery.dergisi.org/pdf/pdf_JTN_99.pdf
http://neurosurgery.dergisi.org/pdf/pdf_JTN_99.pdf
http://neurosurgery.dergisi.org/pdf/pdf_JTN_99.pdf
https://pubmed.ncbi.nlm.nih.gov/12461389/
https://pubmed.ncbi.nlm.nih.gov/12461389/
https://pubmed.ncbi.nlm.nih.gov/12461389/
https://pubmed.ncbi.nlm.nih.gov/23317535/
https://pubmed.ncbi.nlm.nih.gov/23317535/
https://pubmed.ncbi.nlm.nih.gov/1824705/
https://pubmed.ncbi.nlm.nih.gov/1824705/
https://pubmed.ncbi.nlm.nih.gov/1824705/
https://pubmed.ncbi.nlm.nih.gov/12014433/
https://pubmed.ncbi.nlm.nih.gov/12014433/
https://pubmed.ncbi.nlm.nih.gov/11308397/
https://pubmed.ncbi.nlm.nih.gov/11308397/
https://pubmed.ncbi.nlm.nih.gov/11308397/
https://pubmed.ncbi.nlm.nih.gov/11172169/
https://pubmed.ncbi.nlm.nih.gov/11172169/
https://pubmed.ncbi.nlm.nih.gov/10851100/
https://pubmed.ncbi.nlm.nih.gov/10851100/
https://pubmed.ncbi.nlm.nih.gov/10851100/
https://pubmed.ncbi.nlm.nih.gov/12193991/
https://pubmed.ncbi.nlm.nih.gov/12193991/
https://pubmed.ncbi.nlm.nih.gov/12193991/
https://pubmed.ncbi.nlm.nih.gov/12193991/
https://pubmed.ncbi.nlm.nih.gov/8742201/
https://pubmed.ncbi.nlm.nih.gov/8742201/
https://pubmed.ncbi.nlm.nih.gov/8742201/
https://pubmed.ncbi.nlm.nih.gov/8742201/
https://pubmed.ncbi.nlm.nih.gov/10750882/
https://pubmed.ncbi.nlm.nih.gov/10750882/
https://pubmed.ncbi.nlm.nih.gov/15796351/
https://pubmed.ncbi.nlm.nih.gov/15796351/
https://pubmed.ncbi.nlm.nih.gov/15796351/
https://pubmed.ncbi.nlm.nih.gov/20697478/
https://pubmed.ncbi.nlm.nih.gov/20697478/
https://pubmed.ncbi.nlm.nih.gov/20697478/
https://pubmed.ncbi.nlm.nih.gov/21430862/
https://pubmed.ncbi.nlm.nih.gov/21430862/
https://pubmed.ncbi.nlm.nih.gov/21430862/
https://pubmed.ncbi.nlm.nih.gov/12533579/#:~:text=Results%3A Patients in the Fragment,a 5%25 rate of reoperation.
https://pubmed.ncbi.nlm.nih.gov/12533579/#:~:text=Results%3A Patients in the Fragment,a 5%25 rate of reoperation.
https://pubmed.ncbi.nlm.nih.gov/12533579/#:~:text=Results%3A Patients in the Fragment,a 5%25 rate of reoperation.
https://pubmed.ncbi.nlm.nih.gov/10410527/
https://pubmed.ncbi.nlm.nih.gov/10410527/
https://pubmed.ncbi.nlm.nih.gov/10410527/
https://pubmed.ncbi.nlm.nih.gov/20159123/
https://pubmed.ncbi.nlm.nih.gov/20159123/
https://pubmed.ncbi.nlm.nih.gov/20159123/
https://pubmed.ncbi.nlm.nih.gov/20159123/
https://www.fortunejournals.com/articles/the-effects-of-aquatic-exercise-on-low-back-pain-as-for-herniated-disc-in-elderly-men.html#:~:text=As there occurred significant difference,disc in the elderly men.
https://www.fortunejournals.com/articles/the-effects-of-aquatic-exercise-on-low-back-pain-as-for-herniated-disc-in-elderly-men.html#:~:text=As there occurred significant difference,disc in the elderly men.
https://www.fortunejournals.com/articles/the-effects-of-aquatic-exercise-on-low-back-pain-as-for-herniated-disc-in-elderly-men.html#:~:text=As there occurred significant difference,disc in the elderly men.
https://pubmed.ncbi.nlm.nih.gov/15867409/
https://pubmed.ncbi.nlm.nih.gov/15867409/
https://pubmed.ncbi.nlm.nih.gov/15867409/
https://pubmed.ncbi.nlm.nih.gov/14734329/
https://pubmed.ncbi.nlm.nih.gov/14734329/
https://pubmed.ncbi.nlm.nih.gov/14734329/
https://www.sid.ir/en/journal/ViewPaper.aspx?id=131531
https://www.sid.ir/en/journal/ViewPaper.aspx?id=131531
https://www.sid.ir/en/journal/ViewPaper.aspx?id=131531
https://www.sid.ir/en/journal/ViewPaper.aspx?id=131531
https://pubmed.ncbi.nlm.nih.gov/1535315/
https://pubmed.ncbi.nlm.nih.gov/1535315/
https://ebcj.mums.ac.ir/article_397.html
https://ebcj.mums.ac.ir/article_397.html
https://ebcj.mums.ac.ir/article_397.html
https://ebcj.mums.ac.ir/article_397.html
https://pubmed.ncbi.nlm.nih.gov/23006881/
https://pubmed.ncbi.nlm.nih.gov/23006881/
https://pubmed.ncbi.nlm.nih.gov/23006881/


Citation: Mohammadi SM, Shariati S, Yarahmadi HB, Mohammadhoseini P, Jahromi MJ, et al. (2022) The Effect of Hydrotherapy in the Treatment of 
Patients with Lumbar Disc Herniation Referred to the Orthopedic Clinic. J Orthop Res Ther 7: 1215 DOI: 10.29011/2575-8241.001215

8 Volume 7; Issue 01

J Orthop Ther, an open access journal
ISSN: 2575-8241

29. Lotfi HR, Ebrahimi Atri A, Norouzi K. The effect of six weeks of lying 
on your back on the water on pain intensity and disability in men with 
chronic low back pain due to lumbar disc herniation 1395.

30. Sedaghati N, Hematfar A, Behpour N (2013) The effect of a selected 
spinal core-muscle stabilization training in water on pain intensity and 
lumbar lordosis. Feyz 17: 267-274.

31. Barker KL, Dawes H, Hansford P, Shamley D (2003) Perceived 
and measured levels of exertion of patients with chronic back pain 
exercising in a hydrotherapy pool. Archives of physical medicine and 
rehabilitation 84: 1319-1323.

32. Shakeri M, KarimiYarandi K, Haddadi K, Sayyahmelli S (2009) 
Prevalence of Abdominal Aortic Aneurysm by Magnetic Resonance 
Images (MRI) in Men over 50 years with low back pain. Rawal Med 
J 34: 1-3.

33. Nikolaos Papadakos, Husam Georges, Naomi Sibtain, Christos M 
Tolias (2009) Thoracic Disc Prolapse Presenting with Abdominal Pain: 
Case Report. Ann R Coll Surg Engl 91: 4-6.

34. Hastreiter D, Ozuna RM, Spector M (2001) Regional variations 
incertain cellular characteristics in human lumbar intervertebral discs, 
including the presence of alpha-smooth muscle actin. J Orthop Res 
19: 597-604.

35. Melrose J, Roberts S, Smith S, Menage J, Ghosh P (2002) Increased 
nerve and blood vessel ingrowth associated with proteoglycan 
depletion in an ovine annular lesion model of experimental disc 
degeneration. Spine 27: 1278-1285.

36. Johnson WE, Caterson B, Eisenstein SM, Hynds DL, Snow DM, et al. 
(2002) Human intervertebral disc aggrecan inhibits nerve growth in 
vitro. Arthritis Rheum 46: 2658-2664.

http://feyz.kaums.ac.ir/browse.php?a_id=1951&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
http://feyz.kaums.ac.ir/browse.php?a_id=1951&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
http://feyz.kaums.ac.ir/browse.php?a_id=1951&slc_lang=en&sid=1&printcase=1&hbnr=1&hmb=1
https://www.archives-pmr.org/article/S0003-9993(03)00266-1/fulltext
https://www.archives-pmr.org/article/S0003-9993(03)00266-1/fulltext
https://www.archives-pmr.org/article/S0003-9993(03)00266-1/fulltext
https://www.archives-pmr.org/article/S0003-9993(03)00266-1/fulltext
https://www.bibliomed.org/?mno=7195
https://www.bibliomed.org/?mno=7195
https://www.bibliomed.org/?mno=7195
https://www.bibliomed.org/?mno=7195
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2758438/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2758438/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2758438/
https://pubmed.ncbi.nlm.nih.gov/11518268/
https://pubmed.ncbi.nlm.nih.gov/11518268/
https://pubmed.ncbi.nlm.nih.gov/11518268/
https://pubmed.ncbi.nlm.nih.gov/11518268/
https://journals.lww.com/spinejournal/Abstract/2002/06150/Increased_Nerve_and_Blood_Vessel_Ingrowth.7.aspx
https://journals.lww.com/spinejournal/Abstract/2002/06150/Increased_Nerve_and_Blood_Vessel_Ingrowth.7.aspx
https://journals.lww.com/spinejournal/Abstract/2002/06150/Increased_Nerve_and_Blood_Vessel_Ingrowth.7.aspx
https://journals.lww.com/spinejournal/Abstract/2002/06150/Increased_Nerve_and_Blood_Vessel_Ingrowth.7.aspx
https://pubmed.ncbi.nlm.nih.gov/12384924/
https://pubmed.ncbi.nlm.nih.gov/12384924/
https://pubmed.ncbi.nlm.nih.gov/12384924/

