Introduction

Low back pain is a medical condition that affects about 80% of global population. In some cases the pain occurs even more often – like in a group of dentists where it was found that up to 90% of them may have such contidion [1]. Untreated low back pain can become a chronic diesese [2], and even lead to disability [3]. Despite difficulties associated with living in pain and limitations it invokes, in the longer perspective may cosequent a development of motor compensation that burden knee, hip or ankle joint that may lead to dysfunction [4]. When we talk about chronic pain it is important to be aware of an interaction between it’s cognitive, proprioceptive, emotional, cultural and contextual factors. E.Wojtyna noticed that people learn expression of pain sensation, therefore a type of behavior that occur as a follow-up of an infury, often depends on the interpretation of an incident and prior pain experiences developed in an early ontogenic stages [5]. Although etiology, duration and nature of pain varies, there are risk factors that increase the likelihood of low back pain [6]. It is assumed that females are more likely to be affected with low back pain [6]. Probably it is related to higher prevalence of osteoporosis in females, faster growth rate during adolescence and connection to menstrual pain [7].
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Fig.1 Prevalence of low back pain [9]

The incidences of low back pain increases with age in a way that pain is the most common during late adulthood, especially at the age between 60 and 65 but need not always be so (Fig. 1). Due to the wide range and prevalence of low back pain about 500 studies have been performed to determine the most efficient methods of treatment. Scientists attempt to find the best ways to deal with low back pain relying on Evidence Based Practice and clinical records. Continually new standards and systems are created to facilitate proper decision making by medical practitioners, depending of the medical condition of the patient. Question therefore remains: what are the most common causes of low back pain and what are the possibilities to proffesional overcome pain or efficient self-help activities? This review is an attempt to comment on the presented topic of low back pain in addition with exercise recommendations.
The mechanisms of pain 

Pain may have an episodic character that can reliev just after it occur. It also can maintain for a longer period of time - week, mounth, year or even be a lifelong condition (Fig. 2).
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Fig 2.  Length of time for how long a low back pain can last.

There are many causes of low back pain, and many different methods of treatment. Origin of pain may be a casuse of incorrect anatomical structure of intervertebral disc or disorders from structures such as vertebral bodies, intervertebral articles, meninges, or spinal nerves. Such abnormalities may be a result of degenerative factors, Scheuermann’s disease, rheumatoid diseases, fractures, injury or tumor [10]. Due to wide range of aetiologies, a proper diagnosis of the cause of pain and choosing the right treatment is hard and require experience. It should be mentioned that even if classification of low back pain is widely known mistakes are quite often. In many of the clinical standards low back pain differentiates between three major groups: nonspecific pain without radiculopathy symptoms, pain with radiculopathy symptoms and pain connected to spinal cord [12]. Clinical standards uses a definition of a „red flags” that refers to disorders such as: caude equina syndrom, spine fracures, tumors, aortic aneurysm, spondiloarthritis, gastrointestinal or genitourinary diesases. All of the above can cause a low back pain, and treating them without proper diagnosis is dengerous and require consulting a specialist. Clinical standards specify that disorders such as caude equina syndrom or aortic aneurysm require immediate mediacal intervention in Intensive Care Unit. If a patient has a fever with a teperature above 38⁰C lasting for at least 48 hours, and present symptoms such as paresis, paralysis or lateralisation of pain he require urgent consultation within 24 hours. Optimisticly, about 85 to 95% of patients with low back pain doesn’t have red flags and the therapeutic treatment can be subjected. About 2% of patients have a pain connected to gastrointestinal or genitourinary diesases, 3% are connected to fractures. Ankylosing spondylitis or aortic aneurysm is found in less then 1% of cases[13]. Within the context of above findings definition of a „yellow flags” is in use. Yellow flags are connected to mental illnesses, socioeconomic deficiency, fear of the treatment or a movement (kinesiophobia). Above symptoms can result false clinical picture, couse there is a risk that prevalence or absence of symptoms can be simulated [14].

One of the most common couse of low back pain is degenerative intervertebral disc. Intervertebral discs are a structures about 7-10 mm high and 4 cm wide that provide resistance to axial compression and allow slight movement of the spine. Nucleus pulposus is located in internal part of the disk. It is built by a gel-like substance which consist mainly of proteoglycans, water and disorganizely arranged type II collagen flattened by cartilage endplates[15]. External part of intervertebral disc is called annulus fibrosus, build by15-25 concentrically arranged laminas at around nucleus pulposus. Laminas are built by type I collagen arranged at an angle of 60 degree from an axial line[16]. During a process of disc degeneration, disc flatten and numerous grooves and fissures are developed. Amount of water decreases, and cells undergo multiple morphotic changes like cell proliferation or necrosis [17]. Such changes decreases an abilty to resist compression, induce pain, muscle weakness and radiculopathy symptoms that exacarbate during movement or change of the position [18]. Degenerative disc disorder may have its cause in genetic factors, socioeconomic deficiency or can be connected to involution processes [19]. Work satisfaction, interpersonal contacts, mental overload and stress are also connected to low back pain. Pain could change cognitive efficiency and behavior of a patient. Negative thinking, avoidance or moderation of physical activities as a result of fear to further pain escalation, hyperactivity, depression are also common [20]. Pain development is connected to obesity, hard work, presence of pain in the past, and prefered form of recreation [21]. Endurance to compression of a healthy intervertebral disc is in range between 3 to 10 thousand of Newtons, and if those value are exceed it may cause a disc injury. It was observed that disc injury occur after 1000 to 2000 repetitions of 37 to 50% of maximum load, or just after 100 repetitions of 50 to 80% of maximum load [22]. Degeneration or protrusion of intervertebral disc may result in muscle weakness, sensory loss or distorsion of autonomic nervous system [23]. Appreciability of chronic low back pain is strongly correlated with disc degeneration rate defined by Pfirmann’s scale [24].

Both intervertebral disck, zygapophysial joints, sacro-iliac joint may be a reason for low back pain. Each of above structures is richly supplied with nerves that can be both mechanically and chemically stimulated. There are no clear method to fully differentiate cause of low back pain. Injections of anasthetic or stimulation substance can be performed to determine which structure is in pain, unfortunately such actions are invasive and expensive. Beter choice is to perform a clinical test. MRI is a diagnostic tool that can verify if intervertebral disc is a cause of pain. It can be observed in high intensivity sphere of rich in water fractured annulus fibrosus. White intensive spots of disc degeneration are define as endplates, which has cartilage origin that in time ossificate. Usually they are under 1 mm thickness and are located on cranial and caudal side of the disc. Most common endplated deformities are Schmorl’s nodes, seen as an bulge of disc nucleus into the body of adjacent vertebre. Single manual test on a sacro-iliac joint is not clinically significant, but if multiple different tests are performed source of pain in sacro-iliac joint can be verified. There is no a single clinical test tocorrectly verify if zygapophysial joints are a sorce of pain, so using such tests may be invalid [25, 26, 27].
Methods of pain reduction

In a case of acute pain usual action taken consists of frequent resting, change of physical activities or amendment bad posture [28]. In order to determine source of pain medical history is collected, where medical practitioner gather information about duration, location and severity of pain. Duration indicates type of pain, if it persists for less then 4 weeks – pain is acute, if duration is between 4 weeks and 3 mounths – pain is subacute, or if it last for longer then 3 mounths – pain is chronic. Location of pain narrows down spine section into single cervical, thoracic, lumbar, sacral or coccyx part, or several parts simultaneously. Severity of pain is measured by VAS scale or Laitinen questionnaire. Medical history shall verify if somatomotor deficits or risk factor occurs (old age, obesity, occupation, BMI, prevalent dieseases or injuries). Scales to individaully evaluate character of pain and disfunctions or disabilities related to pain can be applied. Example of such scale is Roland Morris Low Back Pain Questionnaire (RMQ), which consist of 24 questions about everyday activities like walking, standing up, household chores and frequancy of pain or if there are some motor limitation couse of pain. Answer could be yes or no, although more positive ansers result in higher motor limitations [29]. Similar scale is a Pain Catastrophizing Scale (PCS) that focuses about three categories: how ofter patient think about pain, how often he imagine worsening of symptoms, how often he feel helplessness to pain [30].

There are also tools to define if pain sensation changes after application of the theraphy – like Oswestry Disability Indeks questionnaire (ODI). Questionnaire quickly evaluate degree of dysfunction in people with low back pain by asking ihow well patient can cope with lifting waight, maintain hygiene, social and sexual life [31]. The Minimal Clinically Important Change Score (MCID) reflect change in clinical intervention that are meaningful for the patient can be useful to evaluate collected data and plan further studies. It has some advantage over p value, which can make data statistically invalid if variation is less then 5% [32]. Laboratory tests and diagnostic imaging (MRI – magnetic resonance imaging, CT scan, x-rays both with or without contrast) can also be helpful. From clinical point of view low back pain is mostly a result of radiculopathy – the spinal nerve compression by herniated disc, hematoma or inflammation. Other group pain are associated  with spinal cord (injury, tumor) or when pain is nonspecific like in case of muscle strain[33]. During examiation medical practitioners use Lovett scale to make sure if there is no muscle weakness. To have a better clinical view, measurements of the body are taken (hip circumference, leg length), reflexes and functional test are performed [34].

 In order to reduce pain the first choice is usually NSAID drugs, physiotherapy and manual therapy. If the pain is a result of sudden overload, heavy lifting, bad work ergonomy or mechanical injury, more important is to reduce inflammation [35]. If therapeutic action is performed fast, just after the incident, it can reduce pain noticeable and measurable. Manual therapy is physical treatment to musculosceletal pain and disability that includes manipulations (rapid mobilisations), mobilisation (improves range of motion in joints), neuromobilisation (improves nerve slide to reduce it’s compression) and stretching. It was found that only 1 patient per 3,7 milions worsens his symptoms after manipulation [36]. It must be noted that even manual therapy has proven it’s effectiveness, results for the same population can be extremely different. For some it bring total relief of pain, for others there are no effects at all[37]. In the study made on fighter pilots, 3 sessions of manual therapy have been performed. It has resulted up to 80% of pain reduction enable pilots to return back to work [38]. It can be presumed that pain reduction is partly due to placebo effect. In another study observed that after 12 weeks of manual therapy treatment 63% of participants felt pain relief but 46% of participants felt pain relief just after placebo therapy was performed [39]. In this study efectiveness of ultrasound therapy was measured on the assumption that it accelerates collagen synthesis, repair damaged tissues, reduce swelling and pain[40]. Results has shown that after ultrasound therapy 44% of participants felt better. Unfortunately 41% felt better just after placebo, so results was unsignificant to treat ultrasound as a method of pain reduction in low back pain[39].  

Physiotherapy and rehabilitation improves health aspect of quality of life both in managing pain and it’s physical cosequences. However in studies often there are no statistically significant differences between study and control group [41]. In chronic pain diathermy, untrasound, cryotherapy and TENS (Transcutaneous Electric Nerve Stimulation) are in use, but in case of sudden events like fell from height, car accidents or severe chronic dieseases like cancer or neurological deficits usage of such therapies are limited. Degenerative process of intervertebral disc is usualy irreversible, so role of therapy is to reduce pain and change movement habits [42].

One of the method that has usage in reducing low back pain is dry needling. It consists in musculofascial therapy of trigger points (Myofascial Trigger Points) - painful palpable points of high muscle tension located on superficial and deep muscle fibers and fascia. Such point are characterized by increasing pain due to compression or stretching and limit range of motion of the muscle. Dry needles that are usualy 150 – 300 μm wide and 15 - 50 mm long are put into Myofascial Trigger Points [43]. Reduction of pain is observed especially after combine it with other therapies. However pain reduction is observed only for a short duration of time [44]. Assumption that dry needling is more efficent then placebo has no confirmation in clinical trials [45, 46].

Another way to deal with low back pain is widely used in sport is Kinesiology Taping. This method rely on using tapes of different tension that are glue to a skin in order to stabilize joints, stimulate muscle activity and skin mechanoreceptors, reduce muscle tension and feel pain [47]. Kinesiology Tapes supposed in theory to deal with every joint dysfunction, so clinical trials were performed. Unfortunately efect on low back pain were insufficient, close to placebo, and they should be not used to deal with chronic low back pain[48]. Kinesiology Taping should create spots of reduced tension in subcutaneous mechanoreceptors and change mechanism of motor unit activation. After taping application on lumbar part of back extensor, it was observed that therapeutic effect last for no longer then 12 weeks [49].

Transcutaneus Electric Nerve Stimulation (TENS) was checked if it was relevant in reduction of low back pain. This therapy rely on using an electric impulses of low amplitude on peripheral nerves using Melzack’s gates that prefer faster external signal then slow nerve fibres that transports information of pain. If we measure effects of TENS just after it’s done they are indisputable, however it last only for a short period of time and to maintain pain reduction a few sessions are required. Effectiveness of therapeutic methods are what medical practitioners are looking for – TENS therapy is fulfilling its role [50]. Study has shown that 84% of patients who took TENS therapy stopped taking analgesics [51]. Reduction of pain is not only in place of aplication but effects are felt overall. In case that intesivity of impulse is to low analgesic effect is insufficient. It is assumed that minimal value of TENS functional on human is about 30 mA. If the impulse is to high its unpleasent for the patient, so clinical standard require selection of amperage as maximal tolerated [52].
Motor control exercises in low back pain

Patients with low back pain has a tendency of feeling fear against any kind of physical activity – kineziophobia. They reassures themself that movement triggers pain, so pain reduction strategy by choice is to abandon any kind of physical activity. Such thinking in consequence result in muscle weakness, low endurance and loss of vertebral stability. There was a study to find out if kineziophobia has some connection to low back pain, but data has shown no statistically significant differences. However with increasing age tendency to avoid movement is noticed, ranges of joints motion are reduced, fear of fall and worsening symptoms intensifies. It was observed that people with BMI over 30 feel more movement discomfort and increased pain by 10 - 21% then people with BMI between 25 and 30. It is presumed to be connected with higher axial compression on a structure that cause pain because of the increased body mass[53]. Movement avoidance, especially in overweight people may couse worsening symptoms and creating behavior were patients implicates themself new diseases and limitations [54]. It was observed that patients with low back pain in isometric contraction (with the same length of the muscle) has weaker muscles by 50% - it applies especially to transversus abdominis, internal oblique and multifidi muscles. That result in lower stability and endurance of lumbar part of the spine [55]. If pain intensifies during movement compensation strategy take effect – one movement pattern is replaced by another less painfull but incorrect pattern that acivates another muscle groups [56]. 

On of the different therapeutic approach to enhance postural stability and reduce pain is cognitive-behavioural therapy. It assumes that health problem is not only physical, but it is also emotional and social in nature. Because of noncorrected bad postural habits that are maintained, some movement activates subconsciously are avoided - so correction of posture and movement habits is necessary. During meta-analysis effectiveness of different psychological methods were tested to deal with low back pain. Methods such as relaxation techniques, mindfulness based techniques (concentration on internal and external stimuli), cognitive-behavioural therapy, psychoeducation and biofeedback results vary significantly depending on type and intensity of pain. Effectiveness of those therpies can be determined as low to moderately relevant, but in case of low back pain effects are more satisfactory then when treating fibromyalgia, rheumatoid arthritis or  myalgia. It is worth mentioning that psychological therapies, especially cognitive-behavioural therapy cause fatigue to patients [57], but after about 100 hours of therapy sessions results are promising [58]. However cognitive-behavioural therapy may be controversial in treating low back pain, it shall be applied to therapists themself – that way multifactoral character of chronic pain can be better understood. Such holistic way of thinking is in opposition to structural point of view [59].

Graded activity exercises tries to reduce pain and dysfunction by reeducation of bad motor habits, physical overburden and movement limitations [60]. Human body undergoes aging processes, muscles weakens, experience loss of proprioception and reflex. Consequently such physiological processes body balance worsens and falls are more frequent. To delay that process different exercises are applied – strength workouts, stretching and walking [61]. It is considered loss of correct movement patterns of spine may be a cause of pain and neurological dysfuction. Spine get its stabilty from vertebral column, muscles and motor control unit. It is observed that in low back pain human body has a tendency to swing in result muscle control and spine stability decreases [62]. Motor control exercises were developed on an assumption that patients with low back pain has insufficient deep muscle control and focuses on stengthening muscular corset to gain strength, muscle coordiantion and proprioception. Main muscle strengthened during motor control exercises are internal obliques, external obliques, transversus abdominis, multifidi muscles in lumbar part of the spine and pelvic floor. Without proper strength of described muscle it is impossible to remain in one position. It results in no stability of lumbar spine and disturbance of motor control [63]. Motor control exercises should improve stability of spine during movements and reduce a chance of irritation cause of pain by reducing shock by strengthening muscular corset. Such exercises are most frequently recommended for self perform by patient and are the good foundation of self help in low back pain. Effectiveness of motor control exercies rely on severity and cause of pain [1], teaching control over muscles, correct posture and movement patterns which eventually reduce pain and dysfuction [64]. Such exercises also enhance muscle durability, range of motion and balance [65] but when done with to much burden can result in injury [66]. There are no much difference between motor control exercises and graded activity exercises for the patients with low back pain [67]. No significant difference in results was observed between motor control exercises and other type of physical activities, however difference between people who weren’t exercised at all were significant [68]. Study shows that stability control exercises in longer perspective were no more effective then other kind of physical activity [69]. This results among the facts that even fit people show signs of postural muscles instability, lack of balanse and deep muscle activity during stability control exercises. Patients with low back pain have tendency to overactivate superficial back muscles that can’t be offset by deep muscle activation [70]. Deep lumbar muscles activates with a delay of 50 ms during an active movement but that time extands for about 8 - 10 ms if external force is added on unaware patient. Such effect result longer period of instability in lumbar spine increasing the risk of injury[71]. The essence of achieving motor stability is to learn deep muscle control during exercises. Most commonly used motor control exercises are presented below [72,73, 74}:
1. „The Pike” (Fig. 3)
Starting possition in this exercise require both arms supported on the ground with both arms and whole body straightened. Arms are put on moving ground (towel or mat) and legs are on the floor, but this exercise can be done conversely. The exercising person tries to take a form of reverse letter „V” without a flexion of knee or elbow joints, then he or she tries to return to starting possition. Primary muscles that are involved in this exercise are rectus abdominis, transversus abdominis and multifidi.
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Fig. 3 Starting and final possition of „The Pike” exercise
2. „The jackknife” (Fig. 4)
Starting possition in this exercise is to lay back with arms remain close to the body. Rectus abdominis is tense, head is elevated to see the whole body, legs are straight slighty above ground with feet in planar flexion. Such composition is kept during the whole exercise. The exercising person tries to symetrical flex knee and hip joints then return to starting possition. Primary muscles involved in this exercise are rectus abdominis, exteranal and internal oblique abdominis.
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Fig. 4 Starting and final possition of „The jackknife” exercise
3. „Heel side bending” (Fig. 5)
Starting possition in this exercise is to lay back with arms remain close to the body. Knee joints are in flexion, head is elevated, abdomen is tense. By keeping above composition exercising person tries to touch heel then he or she returns to starting possition. Both heel should be touched in turns. All abdomen muscle are involved in this exercise.
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Fig. 5 Starting and final possition of „Heel side bending” exercise
4. „The bridge” (Fig. 6)
Starting possition in this exercise is to lay back with arms remain close to the body. Legs are on the floor - flexed in knee joints. Practitioner elevate pelvis to create straight line between knees and head. In this exercise dorsal extensor, multifidi and transversus abdominis muscle are involved.
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Fig. 6 Starting and final possition of „The bridge” exercise
5. „The plank” (Fig. 7)
In this exercise practitioner remain in position simmilar to push-up for the maximum possible time. Primary muscles involved in this exercise are erector spinae, rectus abdominis and transversus abdominis.
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Fig. 7 „The Plank” exercise
6. „The mountain climbing” (Fig. 8)
In this exercise practitioner has both arms on the ground. Lead leg is flexed in hip and knee, trail leg is straightened. During exercise legs swap each other. Primary muscles involved in this exercise are rectus abdominis, multifidi and erector spinae.
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Fig. 8 Starting and final possition of „The mountain climbing” exercise
7. „Pancake” exercise (Fig. 9)
Starting possition in this exercise is to lay back with legs in knee and hip flexed, head is elevated, abdomen is tense. Practitioner roll body forward to sit with legs in „V” shape and hand tauching the floor. In this exercise it is important to feel stretching in hamstring muscles.
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Fig. 9 Starting and final possition of „Pancake” exercise
Discussion
In summary to the question asked in presented article it must be concluded that most frequent cause of low back pain are longlasting repeated overload anatomical stuctures of spine that secondary result in disadvantage on quality of life. As was shown low back pain is a problem mainly in late adulthood. Couse of pain sensation often is connected to prevalent diseases and health defficits induced by infections, psychosomatic changes and experience of chronic diseases where disc degeneration is a common element. Different ways of dealing with pain that has interaction with morphofunctional parameters were presented. In conclusion it is worth to mention by referring to K. de Walden- Gałuszko and M. Majkowicz that pain is not only a real and potential tissue damage. Often psychological aspects of pain in clinical trials were seen as emotional reaction on physical pain sensation demonstrating better or worse adaptation to new situation. Essential to restore lost health resources in medical and rehab activities become inclusion of bio-psycho-social model of pain, in which pain perception consist both in pain sensation, knowledge and reflections on the new condition. Pain behaviours becomes an effect of beliefs and reaction of the patient, effects of medical and rehab activates, social background, especially when help in dealing with pain was received [75]. Chronic pain is connected to the quality of life, it should not be considered only on a diagnostic and therapeutic level, especially when mechanism of etiopathogenesis of low back pain corelate with fear, depression, sleep disorder, chronic exhaustion and social dysfunctions [76]. Comprehensive recognition of this problematic may prevent against perception of people only as vital resources through the prism of extreme reductionism, dehumanising modern medicine and domain of health sciences.
