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1. INTRODUCTION
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1.1. Problem Statement 

Low back pain (LBP) presents a significant health challenge in the modern society. As 

our population ages and sedentary lifestyles become increasingly prevalent due to advanced 

technology, the incidence of LBP is reaching new peaks. 

Highlighting the magnitude of LBP, it stands out as the leading cause of work-related 

disability, surpassing other health factors in contribution to lost workdays (1,2). 

Moreover, it holds the second position as the primary reason for doctor visits, just after 

the common cold (1,3).  

The importance to address LBP is further underlined by the fact that around 75% of the 

population will experience it at some point in their life. Projections indicate a potential 25% 

increase in the number of cases by 2050 (4). 

The economic burden of LBP is huge, with an estimated $200 billion spent annually on 

its management (5). This emphasizes the critical need for effective prevention and management 

strategies. Factors contributing to this burden include not only loss of work productivity and 

treatment costs but also expenses related to disability benefits, rehabilitation services, and the 

impact on overall quality of life and well-being. Disability and other costs related to LBP are 

also expected to rise in the near future (6). 

Identifying a specific cause for LBP is uncommon, leading to the characterization of 

most cases as non-specific (7). LBP is affected by a range of biophysical, psychological, and 

social factors, impacting functionality, societal engagement, and personal financial stability. 

In cases of acute presentation, the prognosis for LBP and its associated disability is 

generally favorable, with a majority of patients experiencing positive outcomes within a three-

month period (8). Despite this, pain and disability often persist, and recurrent episodes are 

frequent (9). 

The observation that such a comparatively mild and self-restricting physical condition 

can produce such thorough socioeconomic and medico-legal challenges shows the need for 

evidence-based methods in both ist diagnosis and treatment. 

Despite a rising LBP burden, there exists a crucial gap in our understanding of its diverse 

origins, optimal diagnostic approaches, and effective long-term management, which is essential 

for improving outcomes both at the individual and healthcare system levels.
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1.2. Epidemiology 

619 million people were affected worldwide by LBP in 2020, and this number is expected 

to increase to 843 million in 2050, driven mainly by population growth and the increased life 

expectancy (4). LBP stands as the primary cause of years lived with disability globally, 

surpassing the impact of conditions like diabetes and chronic obstructive pulmonary diseases 

in 2017 (4). 

The global burden of years lived with disability due to LBP increased by 54% from 

1990 to 2015, with 67% of cases occurring among people in their working years (1). Notably, 

financially weaker countries, especially in Africa and South America, witnessed the most 

significant rise in cases for LBP (10).  

LBP is shown to have an effect on performance at work, as well as on social and family 

duties, leading to decreased productivity, increased absenteeism, and a lower quality of life for 

those affected. 

A global study dealing with the prevalence of LBP the showed its point prevalence to 

be around 12%, with a one-month prevalence of 23%, a one-year prevalence of 38%, and a 

lifetime prevalence of nearly 84% (11,12). 

The economic impact of LBP rivals that of conditions like headache, heart disease, 

depression, and diabetes, with a significant portion of costs attributed to a small percentage of 

chronic LBP patients (13,14). 

Gender specific patterns in the epidemiology of LBP were observed, with a bigger 

prevalence reported among females with around 65.5% of women affected compared to 57.5% 

of men (6,10). 

Research suggests that the occurrence of LBP reaches its peak during the third decade 

of life, with incidents progressively increasing with age until the age group of 60-65 years, after 

which it gradually diminishes (15). In contrast, lumbar radicular pain increases further with 

increased age (16).  

Elderly individuals are disproportionately affected by LBP, facing heightened risks of 

mobility loss and decreased independence, leading to reduced engagement in social and familial 

activities (10). 

Risk factors for LBP include lower educational level, physical demanding profession, 

smoking heightened stress levels, anxiety, depression, obesity, dissatisfaction and limited 

access to social support at work (15-17).  
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1.3. Pathogenesis 

Figure 1 illustrates the lumbar spine, which includes structures such as muscles, fascia, 

ligaments, tendons, facet joints, neurovascular components, vertebrae, and intervertebral discs. 

These structures are all vulnerable to biochemical, degenerative, and traumatic stressors. 

Figure 1. Lumbar Spine Anatomy 

Source: Right posterolateral view of the lumbar spine. Prominent bony 
landmarks are labeled. Courtesy Joseph E. Muscolino. Manual Therapy for the 
Low Back and Pelvis – A Clinical Orthopedic Approach (2015). 

 

 

Radicular pain is characterized by LBP extending into the leg, usually below the knee 

and arises from mechanical compression of nerve roots and chemical irritation caused by 

inflammatory mediators leaking from degenerated discs (18,19). 

The primary cause is mostly a herniated nucleus pulposus, though after the age of 60, 

spinal stenosis becomes the predominant factor (20). Spinal stenosis, frequently observed at the 

L4/L5 level, can have many different causes such as osteoarthritis, age-related changes of the 

spine, hypertrophy of the facet joints, congenital conditions, and spondylolisthesis (21). 

Chronic mechanical compression in spinal stenosis leads to injury of the axons or nerve root 

ischemia. It is essential to note not all individuals with these conditions experience pain. 

Absolute central lumbar stenosis is defined by a diameter of the spinal canal of less than 

10mm in the anteroposterior direction, while foraminal stenosis is characterized by a 

neuroforaminal diameter of less than 3mm (22). A herniated disc occurs when all or part of a 

disc is forced through a weakened part of the spine, affecting less than 25% of the disc's 

circumference (23). Spinal stenosis frequently occurs alongside other health states, such as 

hypertrophied facet joints that cause a narrowing of the foramen and can include herniation of 

discs (24). Given that most herniated discs are significantly degenerated and the causes of spinal 
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stenosis can also lead to axial pain, it is important to note that lumbar radicular pain usually, 

but not always, coincides with back pain (24). 

The role of muscle pathology as a reason for LBP is frequently underestimated.  It often 

arises as a secondary condition resulting from other underlying pathologies. Myofascial pain 

can be attributed to various factors, including overuse, acute stretching injuries or tears, and the 

presence of spreaded or localized muscle spasms, such as trigger points (25). The multifidus 

muscles, running longitudinally along the spine, play a crucial role in sustaining spinal 

alignment during routine activities like sitting, walking, and lifting (26). Chronic LBP often 

correlates with improper utilization of these muscles, as individuals adapt movement patterns 

to mitigate pain (27). 

 Lumbar muscle dysfunction due to pain may be associated with altered muscle 

structure, characterized by macroscopic changes such as a reduced cross-sectional area and 

increased fat infiltration in the lumbar paraspinal muscles. Microscopically, alterations in fiber 

distribution may also occur. Understanding these structural muscle alterations is crucial for the 

prevention and management of non-specific LBP (28). 

The IV discs, composed of 70–80% aqueous material and featuring an outer annulus 

fibrosus and inner nucleus pulposus, serve essential functions such as shock absorption, 

preservation of spinal movements, and distribution of axial and torsional forces (29). In an 

uninjured state, the disc's interior lacks direct circulatory and nervous system supply, relying 

on specialized cells capable of surviving without direct blood flow (30). 

With time, discs experience diminished ability to absorb physical forces, leading to 

increased stress on the spine. This may lead to thickening of spinal ligaments and the 

development of bony growths on vertebrae, ultimately reducing space for the spinal cord and 

nerve roots (31). Disc degeneration, resulting from injury or disease, can manifest as blood 

vessel and nerve ingrowth into the disc's interior or herniation of disc material, potentially 

causing back pain (30,32). Like other sources of mechanical pain, discogenic pain can radiate 

into the upper and sometimes lower legs in a pattern that doesn’t follow the dermatomes. 

Facet joints, also referred to as zygapophyseal joints, link neighboring vertebrae and are 

crucial in restricting spinal movements (33). As intervertebral discs age and degenerate, these 

joints increasingly bear loads. They are particularly vulnerable to degenerative conditions, 

especially osteoarthritis (34). 

Sacroiliac joint pain typically manifests in the buttocks, lumbar pain is reported by over 

two-thirds of individuals, with approximately 50% experiencing radiating pain to the leg (35). 

In older people, intra-articular pathology is more prevalent, while for younger people who 
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exhibit significant tenderness and have a history of trauma, it is more probable to suffer from 

extra-articular pathology (36).  

Spondyloarthropathies refer to a category of inflammatory rheumatic diseases 

originating from a systemic inflammatory condition, often referred to as axial spondyloarthritis. 

Ankylosing spondylitis represents a form of chronic inflammatory LBP typically seen 

in men with an early onset, typically around the age of 24 years (37). Spondyloarthritis often 

coexists with additional rheumatic or autoimmune conditions, like rheumatoid arthritis, 

inflammatory bowel disease, and psoriasis (37,38). 

Nociplastic pain in lower back pain involves altered nociception without clear evidence 

of tissue damage or disease, emphasizing the role of central sensitization in contributing to the 

perception of pain (39). It will be further discussed in the following text. 

 

 

 

1.4. Classification and prognosis 

Characteristics of LBP include pain, stiffened or tensed muscles typically situated 

between the lower ribs and buttock creases, with or without sciatica (40). 

An important categorization of LBP is based on its time course. Pain of an acute nature 

is typically defined temporally, lasting for a duration of less than three months.  

Back pain can be further categorized into four specific groups: acute (0-6 weeks), 

subacute (6-12 weeks), chronic (>12 weeks), and recurrent (41). 

The natural course of acute LBP demonstrates a favorable course (42,43). 

Approximately 40% of cases exhibit recovery within the initial week, and a substantial 80% 

experience resolution within three weeks. By the sixth week, an impressive 90% of cases 

demonstrate recovery, and prolonged symptoms persist in only 7–10% of cases beyond the six-

week mark (42-44). Surgical intervention is necessitated in only 1.2% of cases (44).  

Another distinguishing factor in classifying LBP, according to common literature, 

primarily lies in specificity This classification essentially refers to the cause of pain.  

Mechanical causes are responsible for the the biggest share (90%) of cases of LBP while 

systemic diseases are responsible for only 10% of cases (45). Common mechanical causes are 

the former mentioned back sprains, disc herniations, osteoarthritis, spondylosis, trauma or other 

non-specific (46). 

Systemic diseases range from inflammatory and neoplastic conditions to infections, 

metabolic disorders, hematologic issues, referred pain from other organs, and miscellaneous 
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factors such as abdominal aneurysm rupture, postural issues, aortic dissection, and 

psychosomatic or malingering conditions (47). 

Nonspecific lower back pain (NSLBP) is characterized by the absence of signs 

indicating serious underlying conditions like cancer, infection, cauda equina syndrome, spinal 

stenosis, radiculopathy, vertebral compression fracture, or ankylosing spondylitis, stands as the 

most prevalent cause of mechanical LBP (45,48). NSLBP is a complex condition with various 

dimensions that must be evaluated and addressed (nociceptive, neuropathic, and nociplastic 

pain mechanisms, psychosocial factors) as they are crucial for effective management (49). 

Systemic or/and serious diseases can be suspected in the case of LBP occurring with 

any red flags like fever and weight loss, bladder dysfunction, localized pain, morning stiffness, 

visceral pain or morning stiffness, hypotension (50). 

 

 

 

1.5. Clinical presentation 

LBP presents with a spectrum of clinical features that vary in intensity and duration. 

Patients commonly describe localized discomfort in the lumbar region, often aggravated by 

movement or prolonged periods of sitting or standing (51). 

Individuals with LBP may also experience stiffness, muscle spasms, and reduced range 

of motion in the lumbar spine. Clinical assessments often reveal tenderness over specific spinal 

structures, and there may be associated neurological signs such as numbness or tingling (52). 

Radicular pain is characterized by severe discomfort that follows the path of a lumbar 

nerve root, extending from the buttock down to the thigh and calf (53,54). Patients with sciatica 

resulting from spinal stenosis may also show a wide-based gait and neurological deficits (55). 

In contrast to pain referred from joints, muscles, and discs, radicular pain follows a dermatomal 

pattern (56). 

Mechanical pain from intervertebral discs usually has an insidious onset and affects 

older individuals, characterized by LBP that worsens with sitting, midline tenderness, and 

limited range of motion (57). Clinical indicators of facet joint-related pain include unilateral 

axial low back pain with paraspinal tenderness and restricted back movement (58). 

 Musculoskeletal pain arises from strenuous activities or sudden movements, presenting 

as acute or gradual axial LBP, with clinical signs such as muscle guarding, spasms, or atrophy 

(59).  
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Sacroiliac (SI) joint pain typically manifests as buttock pain and LBP radiating to the 

leg or groin, with tenderness near the posterior superior iliac spine and worsening pain when 

rising from a seated position (36,60). 

More than half of individuals experiencing LBP undergo recurrent episodes, which tend 

to be more painful than the initial occurrence (61,62). 

In addition to experiencing LBP, individuals may encounter other related issues as it 

often leads to sleep disturbances (prolonged sleep onset, disrupted sleep patterns, shortened 

sleep duration, and diminished sleep satisfaction) (63). Furthermore, a significant proportion of 

individuals suffering from chronic LBP also exhibit symptoms of depression or anxiety (64,65). 

Studies have shown that these psychological symptoms can further exacerbate the perception 

of pain and hinder recovery (66). 

 

1.6. Diagnosis  

The misdiagnosis and overdiagnosis of back pain contribute significantly to a substantial 

healthcare burden, with chronic LBP leading to higher direct medical costs due to inefficient 

resource utilization compared to acute cases (43). Research indicates that 5% of people with 

LBP related disabilities are responsible for 75% of the resulting diagnostic and management 

costs (67,68). These costs primarily stem from factors such as lost work productivity, diagnostic 

testing, and treatment (69). 

The individual nature of LBP presents a challenge to quantify it and its diagnosis can be 

a challenging process. Despite a weak correlation between LBP symptoms and imaging results 

and limited associations with anatomical or physiological changes, doctors often persist in 

employing diagnostic testing, which, according to evidence, often fails to provide a definitive 

diagnosis or improve patient outcomes (70,71). 

In most instances, LBP is self-limiting, and spontaneous recovery is the norm, making 

pinpointing the precise cause unlikely to yield successful results (8,72). There are several 

diagnostic recommendations according to the guidelines from the American College of 

Physicians and the American Pain Society (70). 

Doctors should take a thorough medical history and conduct a physical examination to 

categorize patients with LBP into one of three categories: non-specific LBP, back pain 

potentially related to radiculopathy or spinal stenosis, or back pain possibly linked to another 

specific spinal cause (70,73). Psychosocial risk factors should also be evaluated, which can 

indicate the likelihood of developing chronic disabling back pain (74). Conditions such as disc 

herniation with radiculopathy can be identified using specific manual muscle tests, the supine 



9 

straight leg raise, Lasègue sign, and the crossed Lasègue sign (18). A detailed history and 

physical examination are essential for identifying patients for which the imaging would have 

the biggest advantage. 

Recognizing the red flags for serious causes of LBP was considered vital for promptly 

diagnosing and starting appropriate treatment (75). However, the accuracy of traditional <red 

flag= signs and symptoms in detecting serious abnormalities has been questioned recently, with 

most <red flags= having low specificity (76). For a detailed list of these red flags, please refer 

to Table 1.  

 

Malignancy, Infection  

 Unexplained weight loss 
 Previous history of cancer 
 Night pain 
 Fever 

 
IV drug abuse 
Rheumatological 

 Difficulties with micturition 

Trauma  

 
Back sprain 
Major Trauma 

 
Use of steroids or use of immunosupressors 
Osteoporosis 

Cauda equina syndrome  

 Saddle anaesthesia  
 Incontinence 
 Difficulties with micturition 
 Progressive neurology  
  

 
 

To obtain imaging or other tests in patients with NSLBP is not recommended. The 

reason for this is that degenerative changes for NSLBP observed with imaging are typically 

deemed nonspecific, as they often show weak correlation with symptoms (45).  

After the age of 50, nearly two-thirds of healthy persons show degenerative changes and 

almost two thirds patients with radiographic evidence of lumbar disc degeneration are without 

symptoms (77). Moreover, a meta-analysis of six randomized trials indicates that routine 

Table 1. Red flags in the diagnosis of LBP 
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imaging fails to enhance clinical outcomes but potentially exposes patients to unnecessary 

harms (78,79). 

 Practice guidelines issued by the Board of Internal Medicine's Choosing Wisely 

campaign and recommendations from prominent medical associations, such as the American 

Academy of Family Physicians, the American Association of Neurological Surgeons, and the 

Congress of Neurological Surgeons, mention the requirement for selective and cautious use of 

magnetic resonance imaging (MRI) and computed tomography (CT) imaging in LBP cases. 

Diagnostic imaging is advised only for patients identified as candidates for intervention, 

who have experienced LBP persisting for more than 6 weeks despite undergoing conservative 

management and exhibiting persistent radiculopathic symptoms or for affected people with 

serious, progressive neurologic deficits (red flags) or with suspected serious underlying 

conditions (80,81).  

While MRI is mostly preferred due to its ability to provide detailed images of soft 

tissues, neural structures, and lack of exposure to radiation, its availability is often limited.    It 

is useful in differentiating benign from malignant lesions (82,83).   

Radiculopathy in patients with persistent LBP can be effectively evaluated using MRI, 

particularly when surgical intervention or epidural steroid injection for suspected radiculopathy 

is being considered. MRI is able to distinguish different structures within the IV disk, visualize 

ligaments, assess bone marrow composition, and evaluate the contents of the spinal canal 

(84,85). 

J. Martel Villagrán et al. demonstrated that CT is comparably sensitive to MRI for most 

analyzed aspects, except for Modic changes, degenerative changes, signal of the disc, and disc 

herniation (86). With the increasing use of diagnostic medical imaging and improved image 

quality, there's an opportunity to reconsider CT scans to identify causes of LBP, potentially 

averting unnecessary imaging and reducing MRI waiting lists to prioritize patients with more 

concerning conditions than LBP (86). 

 However, it is essential to exercise caution and cautiously use imaging modalities, as 

the previously mentioned overutilization can contribute to escalating healthcare costs and may 

also lead to unnecessary interventions.  
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1.7. Risk factors and prevention  

Understanding the risk factors linked to LBP is important, particularly in high-risk 

groups, to prevent the onset of LBP and reduce the significant healthcare expenses related to 

treatment and rehabilitation. 

The main findings of a systematic review by Nieminen and colleauges state various 

prognostic risk factors for LBP, including an elevated pain intensity, difficult working 

positions, depression, maladaptive behavior patterns, general anxiety, functional limitation 

during a pain period, and smoking (87). Other contributors to LBP encompass lifestyle-related 

elements like poor posture, sedentary habits, and obesity, along with specific conditions such 

as herniated discs, spinal stenosis, and sciatica (88). Occupational factors like heavy lifting and 

repetitive movements further add to the complexity of LBP development (87,89).  

 Protective factors identified include physical exercise, working often in a standing 

position, absolute resting time and higher blood pressure (90). Core strengthening and mixed 

exercise routines are considered the most beneficial for alleviating LBP symptoms (91,92). An 

ideal exercise regimen involves engaging in aerobic activities for 12 hours over an 8-week 

period (92). 

The biopsychosocial model states that LBP results from a dynamic interplay among 

social, psychological, and biological factors, predisposing individuals to injury and arising as a 

consequence thereof (24). Fear of LBP often prompts anxious patients to avoid painful 

movements or activities, trapping them in a relentless cycle of anxiety, avoidance, increased 

disability, and worsening pain (93,94). Elevated fear or pain levels, anxiety, and believing in 

fear-avoidance were consistently linked to heightened levels of pain and increased disability in 

a comprehensive meta-analysis involving patients with chronic musculoskeletal pain, including 

chronic LBP (95). While avoidance may be helpful in the short term, its prolonged or 

unnecessary use can have harmful consequences in the long term.  

Recommendations emphasize the importance of staying active, avoiding activities that 

exacerbate pain, and mastering self-care techniques for symptom management (96). Engaging 

in strength training for the muscles experiencing pain also appears to be beneficial in reducing 

fear-related avoidance beliefs (97). 

In recent times there has also been a growing focus on understanding the genetic factors 

of LBP, with the potential for integration into precision medicine algorithms (98). Heritability 

plays a significant role, contributing to the probability of developing LBP, functional 

restrictions, and pain levels in twin studies (99). 
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1.8. Treatment 

Current treatments usually target one cause of LBP, but the complexity of the condition 

calls for a more comprehensive approach that involves different disciplines working together 

(24). There have been improvements but there's still space to make LBP treatments better.  

For mild to moderate acute pain, the aim is to get things back to normal, help the person 

return to work, and reduce pain (100). Individuals experiencing sub-chronic or chronic LBP 

may benefit from multidisciplinary treatment programs (101).  

It is also important to mention that majority of individuals experiencing acute or 

subacute LBP demonstrate improvement over time, regardless of the treatment they receive. 

The initial approach involves non-medication-based treatments, if these prove 

insufficient, medical therapy or surgery is advised (see Figure 2 for treatment options)(102).  

 

Figure 2. LBP Treatment options. 

Source: Spine Health [Internet]. Hochschuler. "Sciatica Treatment; 2019.  
How is sciatica treated; 2019." Available from:  
https://www.spine-health.com/conditions/sciatica/sciatica-treatment 
   

 

1.8.1. Non-pharmacological treatment 

Convincing evidence indicates that education can be instrumental in alleviating low 

back pain. A 2.5-hour teaching seminar has demonstrated greater efficacy compared to standard 

care, particularly in facilitating the return to work for individuals experiencing both short-term 

and long-term effects (103). 

The suggested guidelines advocate for maintaining an active lifestyle, avoiding 

activities that exacerbate pain and gaining an understanding of self-care techniques to manage 
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symptoms. There is shift in treatment guidelines for acute and chronic LBP, favoring exercise 

and early ambulation over previous protocols focused on protection and immobilization (104). 

Physiotherapy involving stabilizing the lumbar spine, along with manual therapy, has 

demonstrated a reduction in pain severity among patients (105). 

 Both manual therapy and stabilization techniques exhibit comparable efficacy in 

alleviating LBP, surpassing the effects of exercising in general. Additionally, distress stemming 

from LBP substantially affects the general pain level and disability. Consequently, treatment 

approaches targeting belief and behavior modification, such as cognitive-behavioral therapy, 

can prove beneficial (106). 

 Other options that can be added to education, physical therapy or to pharmacological 

treatment include superficial heat, massage, aquatic therapy, yoga, pilates, acupuncture, 

movement control exercise or spinal manipulation (107-111). 

 Peripheral nerve stimulation, a minimally might offer relief for chronic LBP resistant 

to other interventions. However, the supporting evidence remains inconclusive (112). 

 

1.8.2. Pharmacological treatment and surgery 

Pharmacological interventions may be used for individuals suffering from pain across 

multiple areas and who are having diverse contributors to LBP. This approach is particularly 

suitable for those who prefer to avoid procedures or are at an increased risk of complications. 

It also seems beneficial for individuals experiencing nociplastic pain. 

In adherence to the latest guidelines, pharmacologic treatment for acute LBP is 

recommended as a secondary option, following nonpharmacologic measures. This involves 

using of nonsteroidal anti-inflammatory drugs (NSAIDs) and muscle relaxants (102).  

The effectiveness of selective versus non-selective NSAIDs in treating LBP shows no 

significant difference, as indicated by the Cochrane review (113). According to 

recommendations from the American College of Physicians, tramadol or duloxetine is advised 

as a second-line treatment, with opioids reserved as the final option for addressing chronic low 

back pain (102). Most organizations recommend the use of gabapentinoids or tricyclic 

antidepressants for the management of neuropathic pain (114). 

 Various non-surgical options, such as epidural steroid injections, spinal cord stimulation 

for neuropathic pain, radiofrequency ablation, and intra-articular steroid injections for 

mechanical pain are available. 
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Surgery in the form of interventions, including decompression for neuropathic pain, disc 

replacement, and fusion for mechanical causes, are also viable options, contingent upon careful 

patient selection (24,115).  

Despite extensive reviews, no evidence supports surgery for LBP without serious 

neurologic deficits (116). 

Minimal invasive spine surgery (MISS) aims to reduce muscle injuries and hospital 

stays while improving postoperative recovery. Its cost-effectiveness is promising, but outcomes 

depend on factors such as patient comorbidities and complications (117).

To treat low back pain effectively, we can consider practical solutions. This includes 

adopting best practices, redesigning how healthcare is provided, integrating health and work-

related interventions, making changes to compensation and disability policies, and 

implementing public health and prevention strategies. These steps form a comprehensive 

approach to address the various aspects of low back pain for better management (118). 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. OBJECTIVES
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 LBP is one of the most common medical conditions in Neurology Emergency 

Departments (ED) worldwide. Despite this fact, modern health care systems still face huge 

challenges in handling this relatively simple condition.  

This thesis aims to comprehensively analyze the demographic distribution, diagnostic 

and therapeutic approaches, and outcomes of patients presenting with LBP in the Neurology 

Emergency Department of the University Hospital Split over a six-month period with a 

particular focus on those who required hospitalization.  

Additionally, the thesis will explore the association between pre-hospitalization 

interventions such as medical therapy and urgent CT scans, and their impact on subsequent 

hospital outcomes, including surgeries and mortality.  

The findings will contribute to a better understanding of the patterns and implications 

of LBP presentations and to improve diagnostic and therapeutic measures in the Neurology 

emergency setting, aiding to improve patient care and informing future clinical practices. 

 

Hypothesis:  
-LBP is not a medical emergency in a vast majority of cases. 

-Most patients with LBP should seek care in primary care settings rather than the ED.  

-It is necessary to improve primary care services and redirect patients to appropriate care 

settings to alleviate strain on the ED and optimize healthcare resource utilization. 

-The presentation of patients with LBP to the ED is weekday and daytime dependant 

and follows a temporal pattern. 

-The hospitalization rate for LBP is low and is mostly due to comorbidities. 

- Advanced imaging modalities (CT, MR) are crucial for the evaluation and management 

of hospitalized patients with LBP, providing insights into the underlying spinal 

pathologies and guiding treatment decisions to optimize patient care and outcomes. 

 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. MATERIALS AND METHODS
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3.1. Study design 

The research was conducted as a retrospective cross-sectional study at the Neurology 

Emergency Department of the University Hospital in Split.  

The following data were collected for each patient: sex, age, arrival date, arrival time, 

therapy received, urgent CT, and whether the patient was hospitalized.  

Further and more precise research was done for the hospitalised patients. 

Included participants were persons aged 18 years of age or older. 

 

3.2. Study population 

Out of 4545 people presenting to the Neurology Emergency Department, the study 

population comprised a total of 548 patients who sought medical attention for LBP in the 

Neurology Emergency Department of the University Hospital of Split over a period of six 

months, starting from the 1st of January to the the 30th of June 2023. 

 

3.3. Methods of Data Collection and process 

The data was collected from the study protocol which was provided by the Neurology 

ED of the University Hospital of Split. Further research was done on hospitalised patients for 

which the data were collected from central electronic hospital records. The data were acquired 

by reviewing the study protocols and medical records. Subsequently, the data underwent 

analysis using Microsoft Excel for Windows Version 11.0 (Microsoft Corporation) and SPSS 

24.0 (IBM Corp, Armonk, NY) software applications.  

A descriptive analysis was performed, presenting outcomes in frequencies and 

percentages for dichotomous variables, and as means with standard deviations (SD) for 

continuous variables. The normality of continuous variables was assessed using the 

Kolmogorov-Smirnov test, and those found to be normally distributed were included in the 

analysis. Statistical significance was determined at P < 0.05. 

 

3.4. Description of research  

Patients with LBP symptoms seeking care at the Neurological Emergency Department 

of the University Hospital of Split underwent a diagnostic algorithm and were assessed through 

various neurological tests. Patients were either discharged without getting medical therapy or 

an urgent CT scan or were held for further treatment and diagnostic measures. 
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Some of these patients received medical therapy, which was administered parenterally. 

The medications included Voltaren ampoule i.m., Tramal ampoule i.m., Naklofen ampoule i.m., 

Dexamethasone ampoule i.m., and Normalbel ampoule i.m. 

Urgent CT scans were employed for certain patients. Subsequently, patients were either 

discharged or admitted for hospitalization. 

 

3.5. Compliance with ethical standards 

All procedures performed in studies involving human participants were in accordance 

with ethical standards of the institution and/or national research committee and with the 1964 

Helsinki declaration and its later amendments or comparable ethical standards. Approval for 

this study was granted by the Ethics Review Board of University Hospital of Split with 

reference Number 2181-147/01-06/LJ.Z.-24-02 from January 29th 2024. The research adhered 

to the principles of the World Medical Association Declaration of Helsinki. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. RESULTS
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4.1. Demograhic and clinical data  

 

4.1.1. Demographic and clinical data of all patients  
During the period from 1st of January 2023 to the 30th of June 2023, 548 patients with 

LBP presented to the ED of the University Hospital Split to seek medical care (Table 2). This 

represents 12.05% of the total amount of patients presenting to the ED, which was 4545. 

 

Table 2. Demographic and clinical data of all patients presenting with LBP  

Demographic/ Clinical data Value 

Patients; n 548 

Age (years); median (IQR) 55 (21, 88) 

Gender; n (%)  

Male 247 (45.1) 

Female 301 (54.9) 

Medical therapy received; n (%) 211 (38.5) 

Urgent CT received; n (%) 7 (1.3) 

Hospitalized; n (%) 17 (3.1) 

  IQR - Interquartile range; CT- Computed Tomography; n- Number of patients 

 

301 patients were female (55%) and 247 were male (45%) (Figure 3). 

 

Figure 3. Gender distribution among patients 
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Patients arriving at the ED with LBP were aged between 21 and 88 years with the median 

age being 55 years. The age distribution specifically is shown in Figure 4 with 50 patients being 

being aged between 21 and 30 years old (9.1%), 88 patients in the group from 31 to 40 years 

(16.1%), 94 patients between 41 and 50 years (17.2%), 100 patients in between 51 and 60 years 

(18.2%), 103 patients between 61 and 70 years (18.8%) and 113 patients over 70 years old 

(20.9%) 

 

Figure 4. Age distribution among patients presenting to Neurological 
Emergency department due to LBP 

 

211 patients received medical therapy (38.5%) and 7 patients received an urgent CT 

(1.3%) as shown in Figure 5. The median for people receiving medical therapy is 54. 

Correlation coefficient between age and medical therapy is 0.05. The median for getting an 

urgent CT is 67. None of the patients both underwent urgent CT and received medical therapy.  

17 patients were hospitalized (3.1%) of which 7 patients received medical therapy and 

2 had an urgent CT before being hospitalized. 

 

 

Figure 5. Diagnostic and therapeutic measures for LBP 
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During the six-month period of our study specific temporal trends emerged in the ED 

concerning LBP cases. Noteworthy dates with no reported instances of LBP presentations 

include 14th of January, 14th of February, 7th of April, and 13rd of May, collectively accounting 

for 2.21% of the total cases. 

Examining daily occurrences, the maximum percentage of patients with LBP on a given 

day occurred on the 4th of April, constituting 40.75% of cases. Other notable peaks include 

15th of March (25.00%), 20th of April (29.16%) and 2nd of January (25.53%).  

In the course of our study, we recorded and examined the daily variations in reported 

pain levels. In our investigation, it was recorded that 113 patients came on Mondays (20.6%), 

95 on Tuesdays (17.3%), 86 on Wednesdays (15.7%), 73 on Thursdays (13.3%), 85 on Fridays 

(15.6%), 44 on Saturdays (8.0%) and 52 on Sundays (9.5%). 

For a visual representation, refer to Figure 6, showing the weekly fluctuations in 

reported low back pain.  

 

 

Figure 6. Weekday variations of LBP 

M=Monday; Tu=Tuesday; W=Wednesday; Th= Thursday; F=Friday;  
Sa= Saturday; Su=Sunday 

 

We also noticed distinct patterns in the distribution of cases throughout the day. Patients 

sought medical attention during specific time intervals with 273 patients coming in between 

6AM to 2PM (49.8%), 262 patients coming between 2PM and 10PM (47.8%) and 12 patients 

coming between 10PM and 6 AM (2.2%). Furthermore, the most frequent daytime of patients 

arriving to the emergency department was between 10AM and 11AM. 

 Figure 7 visually represents the distribution of patient visits across these time intervals. 

The graphic provides a clear insight into the varying influx of patients during different hours of 
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the day by structuring the day into 3 time intervals, consisting of the morning hours (6AM-

2PM), the afternoon hours (2PM-10PM) and the night hours (10PM-6AM). 

 

 

Figure 7. Daytime presentation of patients presenting with LBP 
 
4.1.2. Demographic and clinical data of hospitalized patients 

In our studies of LBP cases, 17 (3.1%) out of 548 patients were admitted to the hospital, 

including 9 males (52.9%) and 8 females (47.1%). The average length of hospital stay (LOS) 

was 11 days, ranging from 1 to 34 days. The hospitalized patients' ages averaged 56.4 years, 

with an age range spanning from 33 to 88 years. As previously mentioned, regarding medical 

interventions, 7 patients received medical therapy, while 2 patients underwent urgent CT scans 

in the ED before the hospitalization. None of the patients received both medical therapy and an 

urgent CT scan.  

Table 3. Demographic and clinical data of the hospitalized patients for LBP  

Demographic/ Clinical data Value 

Hospitalized patients; n 17 

Length of stay (D); median (IQR) 11 (1,34) 

Age (years); median (IQR) 56.4 (33, 88) 

Gender; n (%)  

Male 9 (52.9) 

Female 8 (47.1) 

Death; n 3  

Surgery; n (%) 2  

Medical and/or physical therapy; n 11 

IQR - Interquartile range; CT- Computed Tomography; n- Number of patients;  ED- 
Emergency Department, D- days 
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4.2. Clinical symptoms of hospitalized patients in the ED 

The investigation of the clinical presentation of the 17 hospitalized patients with LBP 

showed that a predominant symptom observed in 15 cases (88.2%) was a combination of both 

LBP radiating to the leg together with weakness the lower back and legs. This was accompanied 

by one or more red flag symptoms in all cases, such as difficulties in walking or being 

verticalized in 12 of 17 cases, loss of appetite in 2 cases, urinary incontinence, loss of 

consciousness and severe weight loss. 

Pain management played a significant role with 12 patients (70.6%) reporting taking 

painkillers or injections in their recent past. 

Acute LBP (<6 weeks) was observed in 6 patients (35.2%), while subacute LBP (6-12 

weeks) was reported in 1 patient (5.9%). Chronic LBP (>6 weeks) affected 9 patients (53%), 

and for 1 patient the temporal course wasn’t taken. Refer to Figure 8 for a visual presentation. 

 

Figure 8. Temporal distribution of LBP duration among 

hospitalized patients 

 

Acute exacerbations were noted in 9 cases (53%). In 4 cases the LBP resulted from a 

specific movement like lifting an object or other physical activity. 

While lumboischialgia was a common diagnosis in 9 patients (53%), specific cases were 

identified with conditions such as perineal nerve paresis, lumbar spine disease with 

radiculopathy, IV disk disorders, polyneuropathy, Guillain-Barre syndrome. This diversity 

underscores the complex and varied nature of LBP and its potential underlying causes. 
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4.3. Other diagnoses besides LBP  

In our study, we observed a diverse range of other diagnoses next to LBP among 11 of 

the 17 hospitalized patients. Most of these comorbidities can be considered as serious and are 

conditions such as metastatic colon cancer, thrombocytopenia, emphysema, alcohol addiction, 

para- or tetraplegia, streptococcal sepsis, chronic pain syndrome, chronic diseases like diabetes 

and heart attack, polyneuropathy, Guillain-Barre syndrome, posttraumatic stress disorder, 

alcohol addiction and others. Patients with comorbidities tended to have longer hospital stays 

(average LOS: 16.9 days) and more complex management needs compared to the 4 patients 

without comorbidities (average LOS: 4.67 days). 

 

4.4. Diagnostic procedures and findings  

Analyzing 17 cases within the ED for the diagnosis of LBP, trends emerge regarding the 

utilization of CT scan and MR scans, unveiling specific pathologies that they discover. 

CT scans were employed in 13 cases (76.5%), proving to be a significant tool for initial 

assessments. MR scans, used slightly more frequently in 14 cases (82.4%) showed their 

superiority in detailed imaging of soft tissue structures. 

The combined use of CT and MR in 10 cases (58.8%) underscores the complexity of 

diagnosing LBP and the need for a multifaceted imaging approach in certain cases. Refer to 

Figure 9 for a visual depiction of the diagnostic modalities used for the hospitalized patients. 

 

Figure 9. Utilization of imaging in hospitalized LBP cases 

 

CT imaging findings revealed a spectrum of spinal conditions. The most common was 

disk protrusion in the L1-L4 region, identified in 8 cases. This was followed by 2 cases of disk 

extrusions at the L5/S1 level, each associated with nerve compression at the same level, 

indicating an impact on spinal nerve function. In addition to these, two instances of spinal 

stenosis were observed. The CT scans also discovered lumbar paravertebral inflammatory 
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collections in one case. Furthermore, a single case of a spinal cyst and meningocele was 

detected, pointing to the presence of abnormal fluid-filled sacs in or around the spinal cord. 

MR imaging further expanded the understanding of spinal abnormalities in these 

patients. It confirmed the CT findings with five instances of disk protrusions, underlining their 

prevalence in low back pain. Additionally, MR imaging uniquely identified two cases of lumbar 

spondylodiscitis. Degenerative changes were also evident in the MR scans. The scans provided 

critical insights into more serious conditions, such as spinal cord metastases in one case and a 

medullary infarction. Osteochondritic changes were noted. The detection of a spinal tumor 

further emphasized the range of potential underlying causes of LBP. MR imaging also revealed 

spinal stenosis, nerve compression at the L5/S1 level, and a disc hernia, aligning with some of 

the CT findings but providing additional detail and context. 

These results from both CT and MR imaging offer a detailed overview of the diverse 

and often complex spinal pathologies, ranging from common degenerative and protrusion-

related issues to more critical conditions like spinal tumors and metastases. 

 

4.5. Surgery and other outcomes 

Among the 17 hospitalized patients in our study, a variety of outcomes were observed 

ranging from an approach of only conservative or analgesic therapy to surgery or even death. 

2 patients received surgery due to disk extrusion during their hospital stay and 

experienced improved outcomes after, while for 4 other patients surgery was indicated as an 

option if other options don’t result in any improvements. 3 patients unfortunately passed away 

during their hospital stay. All of them were referred before to a different department due to other 

health conditions, more significant than their neurological conditions. However, 8 patients also 

exhibited signs of improvement during their hospital stay by conservative treatments or 

alternative therapies, including pain management, physical therapy, rehabilitative medicine.  

 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 

 
 
 

 
 
 
 

 

5. DISCUSSION
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Considering all chronic pain and spinal problems, LBP emerges as the most prevalent 

and critical clinical, social, economic, and public health challenge globally (51). Projections 

based on the observed trend over the last two decades are even more alarming, suggesting a rise 

in the yearly incidence, prevalence, and overall cases of LBP. This worrying trend emphasizes 

the urgent need for better efforts in prevention and care. This includes increased research aimed 

at identifying potential predictive and prognostic factors. Moreover, enhancing public 

awareness of the clinical, psychological, societal, and economic impacts of living with LBP is 

crucial. 

Examining the daily variations in the arrival of LBP to the ED, our study revealed 

interesting temporal patterns that underline the importance of patients exploring other options 

before overloading the ED.  

The majority of patients sought care towards the beginning of the week with the patient 

number slightly decreasing towards the end of the week. Remarkably, the most common 

daytime for patient presentations was in the mornings to noon and to be more specific between 

10 and 11 AM. 

In line with our study, a similar descriptive study set in the Charles V. Keating 

Emergency Centre, Halifax, Canada, in which 12,908 patients presenting with LBP over a 6-

year period were analyzed, showed Mondays as the most prevalent days for LBP patient visits 

(20.6%). Additionally, the most common daytime being 9-11 AM aligned with the results of 

our study (119). In another similar retrospective study, which included 1,388,078 ED visits for 

LBP across Australia between January 2005 and September 2014, Anderson et al. found out 

that Monday had the highest attendance rate overall, with the most common timeslot being 

between 08:00 and 11:59, as well similar to our findings (120). 

Understanding the reasons behind the increased frequency of LBP presentations at the 

beginning of the week and during morning hours is important for crucial for healthcare 

organizations and resource distribution.  

Primarily, there could be a correlation with the "weekend effect,= where individuals 

postpone seeking medical attention during the weekend in anticipation of symptom 

improvement. As the workweek starts, the severity of discomfort may escalate, necessitating 

medical intervention or a need for sick leave. Returning to occupational activities on Monday, 

often involving prolonged periods of sitting or physical exertion, could further aggravate 

symptoms.  
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Studies have also shown that psychosocial elements, such as stress and fatigue 

associated with the beginning of an exhausting workweek, is associated with an increased risk 

for developing LBP and therefore might also contribute to the observed trend (121-123).   

Lastly, circadian rhythms may play a role, with pain levels typically peaking in the 

morning due to fluctuations in body temperature and cortisol levels. 

Even more important is understanding why individuals choose ED over primary care 

despite the availability of primary care services in the most frequent hours of ED presentations 

(beginning of week and morning). In Croatia, several factors contribute to the preference for 

the ED over primary care for LBP.  

Firstly, individuals do not need appointments to visit the ED, providing a quick and 

convenient option for seeking medical care.  

Additionally, patients may perceive that they will receive better pain relief and 

diagnostics in the hospital setting compared to primary care. Moreover, the cost factor plays a 

role, as accessing the ED does not incur direct expenses for patients. 

Lastly, inadequate availability of primary care services may drive patients towards the 

ED as their primary source of healthcare. Most patients seeking care in the ED for non-urgent 

LBP often do so due to a lack of awareness of alternative care options.  

A study from Brazil identified patients' perception of urgency and the convenience of 

easy access as primary reasons for choosing the ED (124). Similarly, qualitative studies 

highlighted convenience, relief from pain, disability, and anxiety as significant factors 

influencing the decision to visit the ED (124). These findings also reveal that a majority of 

patients with LBP expressed extreme worry (78.5%) about their condition, considering the ED 

as the preferred choice due to concerns about pain and the department's accessibility without 

the need for an appointment (125).  

In the majority of cases, routine acute LBP is a self-limiting, benign condition that 

doesn't require assessment in a hospital ED setting, which is underlined by our finding about 

temporal pattern and by the low hospitalisation rate. 

Increased financial support for primary care physicians, education and training remains 

essential to enhance their role as effective gatekeepers against unnecessary ED visits. Only in 

cases of red flags patients should be referred to the ED. 

This approach, recommended by a study in the US aims to ensure that patients with non-

urgent conditions visit the ED only when their primary care providers are unavailable or during 

out-of-business hours (126).  
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Implementing measures to guide patients to more appropriate levels of care not only 

enhances the overall health system's efficiency and reduces ED overcrowding but also aids 

patients in managing LBP more effectively, potentially preventing recurrences. This targeted 

approach ensures that patients with urgent needs receive priority and greater attention in the 

ED. 

Our research findings state a gender distribution of 55% females and 45% males in LBP 

cases. Those align significantly with existing literature, supporting a higher prevalence of LBP 

in females (127,128). The potential reasons for this phenomenon are diverse and could include 

a mix of biological, psychological, and sociocultural factors (129). Moreover, studies have 

proven gender-specific aspects of pain experiences, with women exhibiting a lower pain 

perception threshold and different pain responses (130). Heuch et al. found that prolonged 

systemic menopausal hormone therapy use, especially estrogen-based therapy alone, correlates 

with a higher likelihood of chronic LBP. Conversely, the use of oral contraceptives is likely to 

result in only a slight elevation in risk (131). 

Our results regarding age distribution show a median age of 55 and an increase of the 

prevalence with higher ages while the 70+ years group is the biggest. The prevalence trends by 

age observed in the Global Burden of Disease study from 2017 are similar to our results as they 

demonstrate consistently high rates across all age groups from 18 years onwards and peaking 

around 80–89 years old (4). Various factors, including the association of aging with pain and 

its impact on social and physical function, contribute to the increased prevalence with age (132).   

Hospital admissions for LBP are on the rise. For instance, according to data from the 

Sydney Local Health District Targeted Activity and Reporting System in 2017, there were 2590 

ED presentations with LBP and 450 patients required admission (17%) (133). 

When it comes to hospital admission rates from the ED due to LBP, our data show 3.1% 

of all patients being hospitalised versus 6.8% in a similar Canada (119). A recent systematic 

review with meta analysis dealing with hospital admissions due to LBP worldwide shows 9.6% 

of patients presenting to the ED with LBP being hospitalised which is more than 3 times than 

in our study (134). 

 Factors such as the previously already mentioned healthcare infrastructure, access to 

primary care, admission criteria and severity of cases may contribute to these global variations 

for hospital admissions. 

Another important contributing factor for this phenomenon might be that that in Split 

hospital, patients often get the recommendation to go to the daily hospital and perform all the 

necessary tests for the assessment of LBP there within one day. Another reason for the 
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difference in hospitalization rates between Split and the world is that there is a not enough 

guidance regarding LBP in the ED and what qualifies as a suitable hospital admission for it. As 

previously mentioned in the results section, all of the 17 hospitalized patients in our study had 

one or more red flags which can be considered as a reason for a hospital admission. In general, 

available evidence informing the management of LBP in this setting primarily stems from 

research conducted in primary care and largely lacks information on hospital admissions (135). 

Considering the global variations in hospitalization rates for LBP, the lack of guidance in ED 

settings, and the presence of red flags indicating the need for hospitalization, the need for more 

specific guidelines on hospital admissions becomes evident. 

In our study we discovered that admitted patients to the hospital stayed a median of 11 

days, ranging from 1 to 34 days. This contrasts with the findings from an Australian study, 

which included 1982 inpatients admissions from the ED, where the median inpatient length of 

stay for NSLBP was reported as 4 days, with an interquartile range of 2 to 7 days (134).  

Besides the different sample size, a possible reason for the longer average hospital stay 

observed in our study is the need for a multidisciplinary approach involving different 

specialties. As mentioned in the results section, a majority of the hospitalized patients in 

University Hospital in Split had several comorbodities and required input from various different 

specialities. Coordinating care between these specialties and conducting comprehensive 

assessments might have taken additional time, contributing to the prolonged hospitalizations. 

Many hospitals in other countries also have short-stay units which enable shorter stays. 

Additionally, differences in patient populations, healthcare resources, and clinical 

management protocols between the two settings may have also played a role in the variation in 

hospitalization durations. In the majority of cases, routine acute LBP is a self-limiting, benign 

condition that doesn't require assessment through imaging. Nevertheless, in situations where 

conservative management proves ineffective for radiculopathy, myelopathy, neurogenic 

claudication, or when patients present with red flag symptoms, the use of advanced imaging 

modalities such as CT and MRI can provide valuable clinical information (80). 

Practice guidelines emphasize the importance of refraining from imaging, particularly 

within the first 6 weeks of symptom onset, unless specific clinical "red flags" are present, 

highlighting the value of a thorough clinical evaluation before using advanced imaging. 

Imaging significantly contributes to the costs associated with managing LBP, not just due to the 

direct expenses of the imaging procedures, but also due to the subsequent consequences. 

Unwarranted imaging can trigger further tests, subsequent follow-ups, referrals, and potentially 

unnecessary invasive procedures with limited or uncertain benefits. Our study underscores the 
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significance of advanced imaging modalities, particularly CT and MR scans, in cases where 

conservative treatments prove ineffective or when red flag signs are present. In our study of 17 

cases within the ED for the diagnosis of LBP, the utilization of CT scan for bony abnormalities 

and MR scans proved to be important in identifying various spinal pathologies, especially soft 

tissue structures and nerve compression, by providing insights into conditions that may require 

surgical intervention and helped differentiate between different underlying causes of symptoms. 

The most important limitations of our study, aside from the small sample size, include 

the lack of information on key factors like patients' socioeconomic status and comorbidities. 

Additionally, the six-month data collection period might not reflect seasonal variations in 

LBP. We also did not track long-term patient outcomes or whether patients arrived at the ED 

by themselves or via an emergency vehicle. 



 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

    

 

 

 

   
 

 

 

 

 

 

6. CONCLUSION
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Our study findings prove our first hypothesis which states that the majority of LBP 

presentations in the ED do not constitute real medical emergencies. 

We found out that patients with LBP should seek help rather in primary care settings 

than in the ED, thereby confirming our second hypothesis. 

Primary care settings have to be improved in order to alleviate the burden on the ED, 

coniífirming our third hypothesis. 

Our  research confirms our fourth hypothesis that LBP cases follow a distinct temporal 

pattern, with increased occurrences during morning and working hours, as well as early 

weekdays.  

Our finding support our hypothesis that the hospitalization rate for LBP is low and that 

comorbidities are the main driving forces for complications during hospital stays. 

Our last hypothesis, stating that imaging modalities such as CT and MRI scans play a 

pivotal role in guiding treatment decisions, is confirmed as well. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. REFERENCES



37 

1. Pranjić N, Maleš Bilić Lj. Low back pain at new working ambient in era of new 

economy: A systematic review about occupational risk factors. Acta medica Croatica. 

2015;69:49–58. 

2. Buchbinder R, van Tulder, Öberg B, Costa L, Woolf A, Schoene M et al. Low back 

pain: A call for action. Lancet. 2018;391:2384–8. 

3. Rogerson MD, Gatchel RJ, Bierner SM. A cost utility analysis of interdisciplinary early 

intervention versus treatment as usual for high-risk acute low back pain patients. Pain 

Pract. 2010;10:382-95. 

4. GBD 2021 Low Back Pain Collaborators. Global, Regional, and National Burden of 

Low Back Pain, 1990-2020, Its Attributable Risk Factors, and Projections to 2050: A 

Systematic Analysis of the Global Burden of Disease Study 2021. Lancet Rheumatol. 

2023;5:316-29. 

5. Freburger JK, Holmes GM, Agans RP, Jackman AM, Darter JD, Wallace AS et al. The 

rising prevalence of chronic low back pain. Arch Intern Med. 2009;169:251-8.  

6. Hartvigsen J, Hancock MJ, Kongsted A, Louw Q, Ferreira ML, Genevay S et al. What 

low back pain is and why we need to pay attention. Lancet. 2018;391:2356-67.      

7. Manusov EG. Evaluation and diagnosis of low back pain. Primary Care. 2012;39:471-

9. 

8. C Menezes, Costa CL, Maher CG, Hancock MJ, McAuley JH, Herbert RD et al. The 

prognosis of acute and persistent low-back pain: A meta-analysis. Can Med Assoc J. 

2021;184:613-24. 

9. Van der Gaag WH, Chiarotto A, Heymans MW, Enthoven WTM, van Rijckevorsel-

Scheele J, Bierma-Zeinstra SMA, et al. Developing clinical prediction models for 

nonrecovery in older patients seeking care for back pain: The Back Complaints in the 

Elders Prospective Cohort Study. Pain. 2021;162:1632-40. 

10. Sharma S, McAuley JH. Low back pain in low- and middle-income countries, part 1: 

The problem. J Orthop Sports Phys Ther. 2022;52:233-5. 

11. Manchikanti L, Singh V, Falco FJE, Benyamin RM, Hirsch JA. Epidemiology of low 

back pain in adults. Neuromodulation: J Int Neuromodul Soc. 2014;17:3-10. 

12. Balagué F, Mannion AF, Pellisé F, Cedraschi C. Non-specific low back pain. Lancet. 

2012;379:482-91. 

13. Fatoye F, Gebrye T, Mbada CE, Useh U. Clinical and economic burden of low back 

pain in low- and middle-income countries: a systematic review. BMJ Open. 2023. doi: 

10.1136/64119. 



38 

14. Maetzel A, Li L. The economic burden of low back pain: A review of studies published 

between 1996 and 2001. Clinical Rheumatology. 2002;16:23-30. 

15. Hoy D, March L, Brooks P, Woolf A, Blyth F, Vos T et al. Measuring the global burden 

of low back pain. Clinical Rheumatology. 2010;24:155-65. 

16. Shiri R, Falah-Hassani K, Heliövaara M, Solovieva S, Amiri S, Lallukka T, et al. Risk 

factors for low back pain: A Population-Based Longitudinal Study. Arthritis Care and 

Research. 2019;71:290-9. 

17. Goubert L, Crombez G, De Bourdeaudhuij I. Low back pain, disability and back pain 

myths in a community sample: prevalence and interrelationships. Eur J Pain. 

2004;8:385-94. 

18. Allegri M, Montella S, Salici F, Valente A, Marchesini M, Compagnone C, et al. 

Mechanisms of low back pain: a guide for diagnosis and therapy. 2016. doi: 

10.12688/f1000research.8105.2. 

19. Bogduk N. On the definitions and physiology of back pain, referred pain, and radicular 

pain. Pain. 2009;147:17-9. 

20. Martin BI, Mirza SK, Comstock BA, Gray DT, Kreuter W, Deyo RA. Reoperation rates 

following lumbar spine surgery and the influence of spinal fusion procedures. Spine. 

2007;32:382-7. 

21. Lee BH, Moon SH, Suk KS, Kim HS, Yang JH, Lee HM et al. Lumbar spinal stenosis: 

pathophysiology and treatment principle: A narrative review. Asian Spine J. 

2020;14:682-93. 

22. Verbiest H. Pathomorphologic aspects of developmental lumbar stenosis. Orthop Clin 

North Am. 1975;6:177–96. 

23. Daghighi MH, Pouriesa M, Maleki M. Migration patterns of herniated disc fragments: 

a study on 1020 patients with extruded lumbar disc herniation. Spine J 2014; 14:1970-

7. 

24. Knezevic NN, Candido KD, Vlaeyen JWS, Van Zundert J, Cohen SP. Low Back Pain. 

Lancet. 2021;398:78-92. 

25. Fernández-de-Las-Peñas C, Nijs J, Cagnie B, Gerwin RD, Plaza-Manzano G, Valera-

Calero JA et al. Myofascial Pain Syndrome: A Nociceptive Condition Comorbid with 

Neuropathic or Nociplastic Pain. Life. 2023;13:694. 

26. Salzberg L. The physiology of low back pain. Primary Care. 2012;39:487-98. 

27. Freeman MD, Woodham MA, Woodham AW. The role of the lumbar multifidus in 

chronic low back pain: a review. PMR. 2010;2:142-6. 



39 

28. Goubert D, Van Oosterwijck J, Meeus M, Danneels L. Structural changes of lumbar 

muscles in non-specific low back pain: A systematic review. Pain Physician. 

2016;19:985-1000. 

29. Inoue N, Espinoza Orías AA. Biomechanics of intervertebral disk degeneration. Orthop 

Clin North Am. 2011;42:487-99. 

30. Hughes SPF, Freemont AJ, Hukins DWL, McGregor AH, Roberts S. The pathogenesis 

of degeneration of the intervertebral disc and emerging therapies in the management of 

back pain. J Bone Joint Surg Br. 2012;94:1298-304. 

31. Borczuk P. An evidence-based approach to the evaluation and treatment of low back 

pain in the emergency department. Emerg Med Pract. 2013;15:1-23. 

32. Urban JP, Roberts S. Degeneration of the intervertebral disc. Arthritis Res Ther. 

2003;5:120–30. 

33. Won HS, Yang M, Kim YD. Facet joint injections for management of low back pain: A 

clinically focused review. Anesth Pain Med. 2020;15:8-18. 

34. Perolat R, Kastler A, Nicot B, Pellat JM, Tahon F, Attye A et al. Facet joint syndrome: 

From diagnosis to interventional management. Insights Imaging. 2018;9:773-89. 

35. Slipman CW, Jackson HB, Lipetz JS, Chan KT, Lenrow D, Vresilovic EJ et al. 

Sacroiliac joint pain referral zones. Arch Phys Med Rehabil. 2000;81:334-8. 

36.  Cohen SP, Chen Y, Neufeld NJ. Sacroiliac joint pain: A comprehensive review of 

epidemiology, diagnosis and treatment. Expert Rev Neurother. 2013;13:99-116. 

37.  Ledford C. Spine conditions: Mechanical and inflammatory low back pain. FP 

Essentials. 2017;461:15-20. 

38.  Pérez-Fernández OM, Mantilla RD, Cruz-Tapias P, Rodriguez-Rodriguez A, Rojas-

Villarraga A, Anaya JM et al. Spondyloarthropathies in autoimmune diseases and vice 

versa. Autoimmune Dis. 2012. doi: 10.1155/736384. 

39. Bułdyś K, Górnicki T, Kałka D Biernikiewicz M, Markuszewski L, Sobieszczańska M.   

What do we know about nociplastic pain? Healthcare. 2023;11:1794. 

40. Vlaeyen JWS, Maher CG, Wiech K, Van Zundert J, Beraldo Meloto C, Diatchenko L, 

et al. Low Back Pain. Nature Reviews. Disease Primers. 2018;4:52. 

41. Violante FS, Mattioli S, Bonfiglioli R. Low-back pain. Handb Clin Neurol. 

2015;131:397-410. 

42. Pengel LH, Herbert RD, Maher CG, Refshauge KM. Acute low back pain: systematic 

review of its prognosis. BMJ. 2003;327:323. 



40 

43. Coste J, Delecoeuillerie G, Cohen de Lara A, Le Parc JM, Paolaggi JB. Clinical course 

and prognostic factors in acute low back pain: an inception cohort study in primary care 

practice. BMJ. 1994;308:577-80. 

44. Kim LH, Vail D, Azad TD, Bentley JP, Zhang Y, Ho AL, et al. Expenditures and health 

care utilization among adults with newly diagnosed low back and lower extremity pain. 

JAMA Network Open. 2019. doi: 10.1001/3676 

45. Handa R. Low back pain- myths and facts. J Clin Orthop Trauma. 2019;10:828-30. 

46. Chien JJ, Bajwa ZH. What is mechanical back pain and how best to treat it? Curr Pain 

Headache Rep. 2008;12:406-11. 

47. Ledford C. Spine conditions: mechanical and inflammatory low back pain. FP 

Essentials. 2017;461:15-20. 

48. Chenot JF, Greitemann B, Kladny B, Petzke F, Pfingsten M, Schorr S. Non-specific low 

back pain. Dtsch Arztebl Int. 2017;114:883-90. 

49. Wirth B, Schweinhardt P. Personalized assessment and management of non-specific low 

back pain. Eur J Pain. 2024;28:181-98. 

50. Mathieu, Hutson M, Ward A. Oxford textbook of musculoskeletal medicine 2nd ed. 

Oxford University Press; 2016. p. 606-18. 

51. Manchikanti L, Singh V, Datta S, Cohen SP, Hirsch JA. Clinical features of low back 

pain. Pain Physician. 2009;12:577-95. 

52. Deyo RA, Weinstein JN. Low Back Pain. N Engl J Med. 2001;344:363–70. 

53. Solomon, L., Warwick, D., Nayagam S. Apley’s system of orthopaedics and fractures 

9th ed. London: Hodder Arnold. 2010; p. 453-91. 

54. Govind J. Lumbar radicular pain. Aust Fam Physician. 2004;33:409-12. 

55. Ailianou A, Fitsiori A, Syrogiannopoulou A, Toso S, Viallon M, Merlini L, et al. 

Review of the principal extra spinal pathologies causing sciatica and new MRI 

approaches. Br J Radiol. 2012;85:672-81. 

56. Murphy DR, Hurwitz EL, Gerrard JK, Clary R. Pain patterns and descriptions in patients 

with radicular pain: does the pain necessarily follow a specific dermatome? Chiropr 

Osteopat. 2009;17:9. 

57. DePalma MJ, Ketchum JM, Saullo T. What is the source of chronic low back pain and 

does age play a role? Pain Med. 2011;12:224-33. 

58. Yoo YM, Kim KH. Facet joint disorders: from diagnosis to treatment. Korean J Pain. 

2024;37:3-12. 



41 

59. El-Tallawy SN, Nalamasu R, Salem GI, LeQuang JA, Pergolizzi JV, Christo PJ. 

Management of musculoskeletal pain: an update with emphasis on chronic 

musculoskeletal pain. Pain Ther. 2021;10:181-209. 

60. Dreyfuss P, Dreyer SJ, Cole A, Mayo K. Sacroiliac joint pain. J Am Acad Orthop Surg. 

2004;12:255-65. 

61. Casazza BA. Diagnosis and treatment of acute low back pain. Am Fam Physician. 

2012;85:343-50. 

62. Stanton TR, Latimer J, Maher CG, Hancock MJ. How do we define the condition 

'recurrent low back pain'? A systematic review. Eur Spine J. 2010;19:533-39. 

63.  Kelly G, Blake C, Power C, O'Keeffe D, Fullen B.The association between chronic low 

back pain and sleep: a systematic review. Clin J Pain. 2011;27:169-81. 

64. Miller SM. Low back pain: pharmacologic management. Prim Care. 2012;39:499-510. 

65. Marlowe D. Complementary and alternative medicine treatments for low back pain. 

Prim Care. 2012;39:533-46.  

66. George SZ, Beneciuk JM. Psychological predictors of recovery from low back pain: a 

prospective study. BMC Musculoskelet Disord. 2015;16:49.  

67. Frymoyer JW, Cats-Baril WL. An overview of the incidences and costs of low back 

pain. Orthop Clin North Am. 1991;22:263-71. 

68. Katz JN. Lumbar disc disorders and low-back pain: socioeconomic factors and 

consequences. J Bone Joint Surg Am. 2006. Suppl 2:21-24. doi:10.2106/JBJS.E.01273 

69. Mathew J, Singh SB, Garis S, Diwan AD. Backing up the stories: The psychological 

and social costs of chronic low-back pain. Int J Spine Surg. 2013;7:29-38. 

70. Chou R, Qaseem A, Owens DK, Shekelle P. Clinical Guidelines Committee of the 

American College of Physicians. Diagnostic imaging for low back pain: advice for high-

value health care from the American College of Physicians. Ann Intern Med. 

2011;154:181-9. 

71. Maher C, Underwood M, Buchbinder R. Non-specific low back pain. Lancet 

2017;389:736-47. 

72. Hayden JA, Wilson MN, Riley RD, Iles R, Pincus T, Ogilvie R. Individual recovery 

expectations and prognosis of outcomes in non-specific low back pain: prognostic factor 

review. Cochrane Database Syst Rev. 2019. doi: 10.1002/14651858. 

73. Last AR, Hulbert K. Chronic low back pain: evaluation and management. Am Fam 

Physician. 2009;79:1067-74. 



42 

74. Oliveira CB, Maher CG, Pinto RZ, Traeger AC, Lin CC, Chenot JF et al. Clinical 

practice guidelines for the management of non-specific low back pain in primary care: 

an updated overview. Eur Spine J. 2018;27:2791-803. 

75. DePalma MG. Red flags of low back pain. JAAPA. 2020;33:8-11. 

76. Verhagen AP, Downie A, Popal N, Maher C, Koes BW. Red flags presented in current 

low back pain guidelines: a review. Eur Spine J. 2016;25:2788-802. 

77. Näther P, Kersten JF, Kaden I, Irga K, Nienhaus A. Distribution patterns of degeneration 

of the lumbar spine in a cohort of 200 patients with an Indication for lumbar MRI. Int J 

Environ Res Public Health. 2022;19:3721. 

78. Chou R, Fu R, Carrino JA. Imaging strategies for low-back pain: systematic review and 

meta-analysis. Lancet. 2009;373:463–72. 

79. Lurie J, Birkmeyer N, Weinstein JN. Rates of advanced spinal imaging and spine 

surgery. Spine. 2003;28:616–20. 

80. Wáng YXJ, Wu AM, Ruiz Santiago F, Nogueira-Barbosa MH. Informed appropriate 

imaging for low back pain management: A narrative review. J Orthop Translat. 

2018;15:21-34. 

81. Chou R, Qaseem A, Snow V, Casey D, Cross JT Jr, Shekelle P et al. Diagnosis and 

treatment of low back pain: a joint clinical practice guideline from the American College 

of Physicians and the American Pain Society. Ann Intern Med. 2007;147:478-91. 

82. Teh J., Iman A., Watts C. Imaging of back pain. Imaging. 2005;17:171–207. 

83. Ruiz Santiago F., Tomás Muñoz P., Moya Sánchez E. Classifying thoracolumbar 

fractures: role of quantitative imaging. Quant Imaging Med Surg. 2016;6:772–84. 

84. Bruno F, Marrelli A, Tommasino E, Martinese G, Gagliardi A, Pertici L et al. Advanced 

MRI imaging of nerve roots in lumbar radiculopathy due to discoradicular conflict: 

DWI, DTI, and T2 mapping with clinical and neurophysiological correlations. Radiol 

Med. 2022;127:1270-6. 

85. Jarvik JG. Diagnostic evaluation of low back pain with emphasis on imaging. Ann Intern 

Med. 2002;137:586–97. 

86. Martel Villagrán J, Martínez-Sánchez R, Cebada-Chaparro E, Bueno Horcajadas Al, 

Pérez-Fernández E. Diagnostic accuracy of lumbar CT and MRI in the evaluation of 

chronic low back pain without red flag symptoms. Radiologia. 2023;65 Suppl 2:59-70. 

87. Nieminen LK, Pyysalo LM, Kankaanpää MJ. Prognostic factors for pain chronicity in 

low back pain: a systematic review. Pain Rep. 2021;6:919. 



43 

88. Mahdavi S, Riahi R, Vahdatpour B, Kelishadi R. Association between sedentary 

behavior and low back pain; A systematic review and meta-analysis. Health Promot 

Perspect. 2021;11:393-410. 

89. Wai EK, Roffey DM, Bishop P, Kwon BK, Dagenais S. Causal assessment of 

occupational lifting and low back pain: results of a systematic review. Spine J. 

2010;10:554-66. 

90. Jia N, Zhang M, Zhang H, Ling R, Liu Y, Li G, et al. Prevalence and risk factors analysis 

for low back pain among occupational groups in key industries of China. BMC Public 

Health. 2022;22:1493. 

91. Smrcina Z, Woelfel S, Burcal C. A systematic review of the effectiveness of core 

stability exercises in patients with non-specific low back pain. Int J Sports Phys Ther. 

2022;17:766-74. 

92. Hayden JA, Ellis J, Ogilvie R, Malmivaara A, van Tulder MW. Exercise therapy for 

chronic low back pain. Cochrane Database Syst Rev. 2021. doi: 10.1002/14651858.  

93. Vlaeyen JWS, Linton SJ. Fear-avoidance and its consequences in chronic 

musculoskeletal pain: a state of the art. Pain. 2000;85:317-32. 

94. Yihunie M, Abich Y, Demissie SF, Kassa T, Ranganathan P, Janakiraman B. Fear-

avoidance beliefs for physical activity among chronic low back pain: A Multicenter 

Cross-Sectional Study. J Pain Res. 2023;16:233-43. 

95. Martinez-Calderon J, Flores-Cortes M, Morales-Asencio JM, Luque-Suarez A. Pain-

related fear, pain intensity and function in individuals with chronic musculoskeletal 

pain: A systematic review and meta-analysis. J Pain. 2019;20:1394-415. 

96. Crowe M, Whitehead L, Jo Gagan M, Baxter D, Panckhurst A. Self-management and 

chronic low back pain: a qualitative study. J Adv Nurs. 2010;66:1478-86. 

97. Rolving N, Christiansen DH, Andersen LL, Skotte J, Ylinen J, Jensen OK et al. Effect 

of strength training in addition to general exercise in the rehabilitation of patients with 

non-specific neck pain. A randomized clinical trial. Eur J Phys Rehabil Med. 

2014;50:617-26. 

98. Ferreira PH, Beckenkamp P, Maher CG, Hopper JL, Ferreira ML. Nature or nurture in 

low back pain? Results of a systematic review of studies based on twin samples. Eur J 

Pain. 2013;17:957-71. 

99. Carvalho-E-Silva AP, Harmer AR, Pinheiro MB, Madrid-Valero JJ, Ferreira M, 

Ordoñana JR et al. Does the heritability of chronic low back pain depend on how the 

condition is assessed? Eur J Pain. 2019;23:1712-22. 



44 

100. Koes BW, van Tulder M, Lin CW, Macedo LG, McAuley J, Maher C. An updated 

overview of clinical guidelines for the management of non-specific low back pain in 

primary care. Eur Spine J. 2010;19:2075-94. 

101. Momsen AM, Rasmussen JO, Nielsen CV, Iversen MD, Lund H. Multidisciplinary team 

care in rehabilitation: an overview of reviews. J Rehabil Med. 2012;44:901-12. 

102. Qaseem A, Wilt TJ, McLean RM, Forciea MA. Clinical Guidelines Committee of the 

American College of Physicians. Ann Intern Med. 2017;166:514-530.  

103. Engers A, Jellema P, Wensing M, van der Windt DA, Grol R, van Tulder MW. Individual 

patient education for low back pain. Cochrane Database Syst Rev. 2008. doi: 

10.1002/14651858. 

104. Gross DP, Ferrari R, Russell AS, Battié MC, Schopflocher D, Hu RW, et al. A 

population-based survey of back pain beliefs in Canada. Spine. 2006;31:2142-5. 

105. Gomes-Neto M, Lopes JM, Conceição CS, Araujo A, Brasileiro A, Sousa C et al. 

Stabilization exercise compared to general exercises or manual therapy for the 

management of low back pain: A systematic review and meta-analysis. Phys Ther Sport. 

2017;23:136-42.  

106. Vitoula K, Venneri A, Varrassi G, Paladini A, Sykioti P, Adewusi J, Zis P. Behavioral 

therapy approaches for the management of low back pain: An up-to-date systematic 

Review. Pain Ther. 2018;7:1-12. 

107. Yamato TP, Maher CG, Saragiotto BT, Hancock MJ, Ostelo RW, Cabral CM et al. 

Pilates for low back pain. Cochrane Database Syst Rev. 2015. doi: 10.1002/14651858. 

108. Chou R, Deyo R, Friedly J, Skelly A, Hashimoto R, Weimer M et al.  Nonpharmacologic 

therapies for low back pain: A systematic review for an American College of Physicians 

Clinical Practice Guideline. Ann Intern Med. 2017;166:493. 

109. French SD, Cameron M, Walker BF, Reggars JW, Esterman AJ. A cochrane review of 

superficial heat or cold for low back pain. Spine. 2006;31:998–1006. 

110. Luomajoki HA, Beltran MB, Careddu S, Bauer CM. Effectiveness of movement control 

exercise on patients with non-specific low back pain and movement control impairment: 

A systematic review and meta-analysis. Musculoskeletal Science & Practice. 

2018;36:1–11. 

111. Hegmann KT, Travis R, Andersson GBJ, Belcourt RM, Carragee EJ, Donelson R, et al. 

Non-invasive and minimally invasive management of low back disorders. J Occup 

Environ Med. 2020;62:111-38. 



45 

112. Nizard J, Raoul S, Nguyen JP, Lefaucheur JP. Invasive stimulation therapies for the 

treatment of refractory pain. Discov Med. 2012;14:237-46. 

113. Enthoven WT, Roelofs PD, Deyo RA, van Tulder MW, Koes BW. Non-steroidal anti-

inflammatory drugs for chronic low back pain. Cochrane Database Syst Rev. 2016. 

doi:10.1002/14651858. 

114. 114. Finnerup NB, Attal N, Haroutounian S, McNicol E, Baron R, Dworkin RH et al. 

Pharmacotherapy for neuropathic pain in adults: A systematic review and meta-analysis. 

Lancet Neurol. 2015;14:162–73. 

115. Best TJ, Best CA, Best AA, Fera LA. Surgical peripheral nerve decompression for the 

treatment of painful diabetic neuropathy of the foot - A level 1 pragmatic randomized 

controlled trial. Diabetes Res Clin Pract. 2019;147:149-56. 

116. Jesse CM, Raabe A, Schär RT. Low Back Pain - When is surgical therapy promising? 

Ther Umsch. 2023;80:192-98. 

117. Spoor AB, Öner FC. Minimally invasive spine surgery in chronic low back pain 

patients. J Neurosurg Sci. 2013;57:203-18. 

118. Foster NE, Anema JR, Cherkin D, Chou R, Cohen SP, Gross DP et al. Prevention and 

treatment of low back pain: Evidence, challenges, and promising directions. Lancet. 

2018;391:2368–83. 

119. Edwards J, Hayden J, Asbridge M, Magee K. The prevalence of low back pain in the 

emergency department: a descriptive study set in the Charles V. Keating Emergency and 

Trauma Centre, Halifax, Nova Scotia, Canada. BMC Musculoskelet Disord. 

2018;19:306. 

120. Anderson DB, Chen L, Eyles JP, Ferreira ML. Emergency department presentations and 

associated hospital admissions for low back pain in Australia. Emerg Med Australas. 

2022;34:559-68. 

121. Choi S, Nah S, Jang HD, Moon JE, Han S. Association between chronic low back pain 

and degree of stress: a nationwide cross-sectional study. Sci Rep. 2021. doi: 

10.1038/s41598-021-94001-1.  

122. Vinstrup J, Jakobsen MD, Andersen LL. Perceived stress and low back pain among 

healthcare workers: A multi-center prospective cohort study. Front Public Health. 

2020;8:297. 

123. Takegami N, Akeda K, Yamada J, Nishimura A, Sudo A. Association between low back 

pain and psychological stress response in a Japanese population-based study. J Orthop 

Sci. 2023. doi: 10.1016/j.jos.2023.04.001. Epub ahead of print. PMID: 37059621. 



46 

124. Oshima RK, Vanin AA, Nascimento JP, Kawchuk G, Costa LO, Costa LD. Why do 

patients with low back pain seek care at emergency department? A cross-sectional study. 

Braz J Phys Ther. 2022;26:100444 

125. Oliveira CB, Hamilton M, Traeger A, Buchbinder R, Richards B, Rogan E et al. Do 

patients with acute low back pain in emergency departments have more severe 

symptoms than those in general practice? A systematic review with meta-analysis. Pain 

Med. 2022;23:614-24. 

126. Grumbach K, Keane D, Bindman A. Primary care and public emergency department 

overcrowding. Am J Public Health. 1993;83:372-8. 

127. Takahashi N, Kikuchi S, Konno S, Morita S, Suzukamo Y, Green J, et al. Discrepancy 

between disability and the severity of low back pain: demographic, psychologic, and 

employment-related factors. Spine. 2006;31:931-9. 

128. Bailey A. Risk factors for low back pain in women: still more questions to be answered. 

Menopause. 2009;16:3-4. 

129. Wang YXJ. Menopause as a potential cause for higher prevalence of low back pain in 

women than in age-matched men. J Orthop Translat. 2016;8:1-4. 

130. Rollman GB, Lautenbacher S. Sex differences in musculoskeletal pain. Clin J Pain. 

2001;17:20-4. 

131. Heuch I, Heuch I, Hagen K, Storheim K, Zwart JA. Menopausal hormone therapy, oral 

contraceptives and risk of chronic low back pain: the HUNT Study. BMC 

Musculoskelet Disord. 2023;24:84. 

132. Dionne CE, Dunn KM, Croft PR. Does back pain prevalence really decrease with 

increasing age? A systematic review. Age Ageing. 2006;35:229-34. 

133. Machado GC, Richards B, Needs C, Buchbinder R, Harris I, Howard K et al. 

Implementation of an evidence-based model of care for low back pain in emergency 

departments: protocol for the Sydney Health Partners Emergency Department 

(SHaPED) trial. BMJ Open 2018;8:019052. 

134. Melman A, Lord HJ, Coombs D, Zadro J, Maher CG, Machado GC. Global prevalence 

of hospital admissions for low back pain: a systematic review with meta-analysis. BMJ 

Open. 2023;13:069517. 

135. Strudwick K, McPhee M, Bell A, Martin-Khan M, Russell T. Review article: Best 

practice management of low back pain in the emergency department. Emerg Med 

Australas. 2018;30:18-35. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. ENGLISH SUMMARY
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Thesis title: Low back pain in the Neurology Emergency Department of the University Hospital 

Split 

Objectives: The aim of this study was to analyze and compare the demographic distribution, 

temporal patterns, diagnostic and therapeutic approaches, and outcomes of patients presenting 

with LBP in the Neurology ED of the University Hospital Split with a particular focus on those 

who required hospitalization. 

Patients and Methods: Out of 4,545 individuals who visited the Neurology ED, our study 

focused on 548 patients seeking medical help for LBP at the University Hospital of Split from 

January 1st to June 30th, 2023. Data including sex, age, arrival date and time, received therapy, 

urgent CT scans, and hospitalization status were collected for each patient.  

Results: The median age was 55 years (IQR 21, 88). A slight female predominance 54.9% 

(n=301) was recorded. 38.5% (n=211) received medical therapy and 1.3% (n=7) an urgent CT. 

The study revealed that the majority of patients presented to the ED at the beginning of the 

week and in terms of daily time intervals, 49.8% (n=273) came between 6AM to 2PM, 47.8% 

(n=262) between 2PM and 10PM and 2.2% (n=12) between 10PM and 6AM. 3.1% (n=17) were 

hospitalized. We found out that those hospitalizations were mostly due to other comorbodities 

and not due to LBP itself. CT was used in 76.5% (n=13) and MR in 82.4% (n=14) of cases in 

hospitalized patients, revealing a spectrum of spinal disorders. 

 Conclusion: Most LBP cases at the ED aren't emergencies, so sending patients to primary care 

could ease the strain on hospitals. We also noticed specific times when more people came in 

with LBP, highlighting the need for proactive management during these periods. It's crucial to 

note that primary care services remain available even during peak times, emphasizing the 

importance of directing patients there for appropriate care. Understanding why patients prefer 

the ED over primary care is essential for improvement. Additionally, we found that other health 

issues often lead to hospitalizations for LBP cases. Advanced imaging techniques like CT and 

MR scans play a vital role in guiding treatment decisions. Encouraging primary care utilization 

over the ED could help optimize healthcare resources.  

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. CROATIAN SUMMARY



50 

Naslov: Bol u donjem dijelu le�a u neurološkom hitnom odjelu Sveuilišne bolnice Split 

Ciljevi: Cilj ovog istraživanja bio je analizirati i usporediti demografsku distribuciju, 

temporalne obrasce, dijagnostike i terapijske pristupe te ishode pacijenata s bolovima u 

donjem dijelu le�a koji se predstavljaju na neurološkom hitnom odjelu Sveuilišne bolnice 

Split, s posebnim naglaskom na one koji zahtijevaju hospitalizaciju.  

Materijali i metode: Od 4.545 osoba koje su posjetile neurološki hitni odjel, naše istraživanje 

usmjereno je na 548 pacijenata koji su potražili medicinsku pomoć zbog bolova u donjem dijelu 

le�a na Sveuilišnoj bolnici Split od 1. sijenja do 30. lipnja 2023. Prikupljeni su podaci, 

ukljuujući spol, dob, datum i vrijeme dolaska, primljenu terapiju, hitne CT snimke i status 

hospitalizacije za svakog pacijenta.  

Rezultati: Medijan dobi je bio 55 godina (IQR 21, 88). Zabilježena je blaga prevlast ženskog 

spola 54,9% (n = 301). 38,5% (n = 211) primilo je medicinsku terapiju, a 1,3% (n = 7) hitan 

CT. Studija je otkrila da je većina pacijenata stigla u hitni odjel poetkom tjedna, a u smislu 

dnevnih vremenskih intervala, 49,8% (n = 273) došlo je izme�u 6.00 i 14.00 sati, 47,8% (n = 

262) izme�u 14.00 i 22.00 sata i 2,2% (n = 12) izme�u 22.00 i 6.00 sati. Hospitalizirano je 3,1% 

(n = 17). Otkrili smo da su te hospitalizacije uglavnom bile uzrokovane drugim 

komorbiditetima, a ne samim bolovima u donjem dijelu le�a. CT je korišten u 76,5% (n = 13), 

a MR u 82,4% (n = 14) sluajeva u hospitaliziranih pacijenata, otkrivajući spektar poremećaja 

kralježnice.  

Zaključi: Većina sluajeva bolova u donjem dijelu le�a na hitnom odjelu nisu hitni, pa 

upućivanje pacijenata u primarnu zdravstvenu zaštitu može olakšati teret na bolnicama. 

Primijetili smo i specifina vremena kada više ljudi dolazi s bolovima u donjem dijelu le�a, što 

naglašava potrebu za proaktivnim upravljanjem tijekom tih razdoblja. Važno je napomenuti da 

primarna zdravstvena zaštita ostaje dostupna ak i tijekom vrhunskih vremenskih intervala, što 

naglašava važnost usmjeravanja pacijenata tamo radi odgovarajuće skrbi. Razumijevanje zašto 

pacijenti preferiraju hitni odjel nad primarnom zdravstvenom zaštitom kljuno je za 

poboljšanje. Varijacije u stopama hospitalizacije diljem svijeta za bolove u donjem dijelu le�a 

ukazuju na potrebu za standardiziranim protokolima. Tako�er, otkrili smo da drugi zdravstveni 

problemi esto dovode do hospitalizacija zbog bolova u donjem dijelu le�a. Napredne slikovne 

tehnike poput CT i MR skeniranja igraju kljunu ulogu u vo�enju odluka o lijeenju. Poticanje 

korištenja primarne zdravstvene zaštite u odnosu na hitnom odjelu moglo bi pomoći u 

optimizaciji resursa zdravstvene skrbi. 
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