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INTRODUCTION 

Back pain has been reported as a common cause for various 

patients to present in an emergency or primary care 

settings. Besides, the management of back pain has been 

associated with a huge economic burden and remarkably 

impacts the quality of life of the affected patients.1 Many 

etiologies have been proposed for the development of back 

pain. These include infections, facet joint injury, sacroiliac 

joint dysfunction, spinal stenosis, disc herniation, 

degenerative disc diseases, plexopathy, and radiculopathy. 

Other etiologies were also reported in the literature, 

including nerve root compression, osteoporosis, trauma, 

pregnancy, malignancy, and inflammatory conditions.2 

It should be noted that acute low-back pain might be 

associated with serious morbidities that need urgent 
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interventions. However, due to the various etiologies of 

these conditions, a differential diagnosis is important in 

establishing a proper diagnosis. This can be adequately 

achieved by conducting proper clinical evaluation and 

knowing the characteristics of each condition. In addition, 

some etiologies might also have certain signs or “red flags” 

that might suggest serious disorders.3 Therefore, the 

present literature review will discuss the clinical evaluation 

and red flags of acute low-back pain in the primary settings 

based on evidence from relevant investigations. 

METHODS 

This literature review is based on an extensive literature 

search in Medline, Cochrane, and EMBASE databases 

which was performed on 27 November 2021 using the 

medical subject headings (MeSH) or a combination of all 

possible related terms, according to the database. To avoid 

missing potential studies, a further manual search for 

papers was done through Google Scholar while the 

reference lists of the initially included papers. Papers 

discussing clinical evaluation and red flags of acute low 

back pain in primary care were screened for useful 

information. No limitations were posed on date, language, 

age of participants, or publication type. 

DISCUSSION 

Clinical evaluation 

Basic clinical examination of patients presenting with 

acute low-back pain is presented in Figure 1. The first step 

in managing patients presenting with acute lower back pain 

is obtaining a thorough history and conducting a physical 

and clinical examination, either for adult or pediatric 

patients presenting in the primary care settings. Evidence 

indicates that the history findings are quite similar between 

the two populations. For instance, it has been reported that 

the diagnosis can be adequately established by knowing 

the mechanism of injury or trauma from the presenting 

patients. Besides, getting acquainted with the factors that 

provoke or alleviate back pain and whether pain radiates or 

not might also help with the diagnostic procedure. The 

intensity and quality of pain can also establish a differential 

diagnosis. A thorough history of previous medical history 

should also be obtained, which might give clinicians about 

any previous relevant medical conditions. Functional 

impairment should also be assessed in quality of life 

secondary to subsequent pain and previous similar painful 

conditions. Family and past medical history should also be 

obtained (including previous inflammatory and neoplastic 

conditions), in addition to obtaining an extensive social 

history (including exposure to tuberculosis, periods, 

exercise regimens, and duration and period of drug 

injection and administration). 

Analyzing pain characteristics might also help determine 

and differentiate nociceptive from neuropathic pain. The 

onset of pain should also determine whether the associated 

manifestation or underlying etiology is acute or chronic. It 

should be noted that chronic pain can be excluded by some 

characteristics not usually found in acute pain. These 

include hyperalgesia, allodynia, and the pain is usually 

centralized. The risk of acute muscle spasm or herniated 

disc can also be elucidated by the mechanism of the backs. 

Diagnosing a compression fracture might also be enhanced 

by the location of the pain. Relieving and increasing 

factors of pain, in addition to relevant medications, might 

also help clinicians establish a proper differential 

diagnosis. Assessment of radical symptoms and other 

manifestations can be aided by the presence of radiating 

pain. The underlying pathology might also be detected by 

a thorough evaluation of other associated manifestations 

that might be suggestive of other conditions. For instance, 

other symptoms and manifestations might include pain 

awakening the patient from sleep, unexplained weight loss, 

chills, fever, bladder or bowel changes, difficulty with 

ambulation, sensory changes, and other associated 

manifestations as weakness. Conducting a proper physical 

examination is also recommended for the different age 

groups as long as the patient is cooperative and can respond 

to the physician. 

The physical examination of patients presenting with acute 

low-back pain should include inspection, palpation, 

strength testing, range of motion, neurological evaluation 

(including deep tendon reflex, sensations, and limb 

strength), and different provocative maneuvers. 

Conducting the latter approaches might be helpful to 

identify and exclude different disorders and help establish 

a proper diagnosis. Among the different approaches, 

evidence indicates that conducting straight leg raise (SLR) 

test can be helpful in these events. The test can be done by 

elevating the patient’s leg up to 30 to 70 degrees. By 

conducting this test, it has been shown that lumbar disc 

herniation can be diagnosed by the presence of ipsilateral 

leg pain when the leg is elevated at < 60 degrees. In 

addition, the negative likelihood ratio (NLR) of a straight 

leg raise is 0.5, while the likelihood ratio (LR) is 2. On the 

other hand, it has been reported that a positive test of 

lumbar herniation is associated with the presence of pain 

in the contralateral leg, with an estimated NLR and LR of 

0.72 and 3.5, respectively.4,5 Another important test that 

might be diagnostic is the stork test or one-leg 

hyperextension test. The test is conducted by making the 

patient stand on one leg and asking him to hyper-extend 

his back while the examiner supports the patient. The test 

should be conducted on both sides for the patient. In cases 

of the presence of a pars interarticularis defect, the patient 

will suffer from the presence of pain with hyperextension.6 

The presence of scoliosis can also be established clinically 

by conducting the Adam test. It can be done by asking the 

patient to bend over while extending the arms and feet, and 

palms are approached together. Observing the patient from 

the front is done by the practitioner to decide whether 

scoliosis is present.6 Many approaches were also reported 

in the literature that can be used to diagnose and evaluate 

the etiology and severity of acute low-back pain. However, 

not many of these tests have acceptable sensitivity and 
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practitioner inter-reliability. Accordingly, there are not 

preferable to be used in these settings.7-9 

Red flags 

Red flags are important features that should be looked for 

in patients with acute low-back pain. This is because the 

presence of these features can significantly increase the 

suspicion of certain conditions, which might be associated 

with remarkable complications and life-threatening events. 

These also indicate that imaging might be useful in 

detecting the underlying etiology for better management of 

the disease. Many red flags were reported in the literature 

for different diseases and conditions. Red flags for the 

most serious conditions are presented in Figure 2. 

However, evidence indicates that these vary between 

adults and pediatric patients, howoever, there are many red 

flags among adult patients.4,10-12 For instance, it has been 

shown that the presence of prior lumbar spine surgery, 

immunosuppression, intravenous drug use, and conducting 

a spinal procedure within the last year on history 

evaluation, in addition to the presence of tenderness by 

palpation and other risk factors that might be discovered 

by physical examination are all suggestive of the presence 

of a malignant lesion. This was further indicated in a 

previous meta-analysis by Downie et al which reported 

similar findings.11 On the other hand, infections should be 

suspected when the patient has a history of spinal 

procedure within the last year, previous lumbar spine 

surgery, immunosuppression, and intravenous drug use, 

and physical examination shows tenderness, localized 

pain, wound in the spinal region, and fever. 

 

Figure 1: Basic clinical examination for patients presenting with acute low-back pain.27 

 

Figure 2: Red flags for the most serious conditions that might be associated with acute low back pain.10

Besides, red flags for fractures include a history of age >70 

years old, osteoporosis, prolonged administration of 

corticosteroids, and significant trauma. Physical 

examination shows palpation-induced tenderness over 

spinous processes, abrasions, and contusions. In another 

context, cauda equina syndrome can be diagnosed by 

having a history of new fecal incontinence, urinary 

incontinence or retention, and progressive sensory or 

motor loss. Physical examination shows significant motor 

deficits of multiple myotomes, anal sphincter atony, and 

saddle anesthesia. On the other hand, red flags for the 

conditions mentioned above might be slightly different 

based on data from other investigations in the 

literature.13,14 For instance, it has been shown that 

malignancy should be suspected when the child has a 

history of nighttime pain, and his age is <4 years old. On 
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the other hand, infections should be suspected when a 

history of exposure to tuberculosis, in addition to the 

presence of nighttime pain, and age is <4 years old. 

Moreover, evidence shows that fractures should be 

suspected when children have a history of activities or 

sports with repetitive lumbar hyperextension (including 

gymnastics, cheerleading, football linemen, and 

wrestling). Moreover, physical examination should show a 

positive stork test and palpation-induced tenderness over 

the spinous process.15,16 

Further evaluation 

It should be noted that conducting history and physical 

examination might be adequate in establishing the relevant 

diagnosis. However, it should be noted that further 

evaluation might be needed in certain conditions, 

especially when red flags have been discovered. For 

example, worse prognosis and more treatment 

requirements are associated with early imaging of adults, 

where enhanced treatment outcomes are not usually 

anticipated.17,18 Moreover, imaging is usually conducted 

during the whole management plan and duration for adults 

and conducting adequate conservative management 

approaches for at least six weeks.18 Imaging is also 

indicated in children who have protracted pain. However, 

evidence regarding the definition of this pain is not 

adequately established in the literature. An underlying 

bone pathology can be adequately detected using lateral 

and anteroposterior plain films. On the other hand, 

magnetic resonance imaging (MRI) might be needed when 

certain conditions are suspected. Some of these include the 

presence of inflammatory conditions of the spine and 

related tissues, malignancy, nerve cord or root 

compression by a bulging disc, and associated soft tissue 

lesions.19,20 Conducting bone scans might also help 

diagnose many disorders, including stress reactions, 

discitis, and osteomyelitis. However, it has been reported 

that the presence of these lesions should be better 

established by MRI, which has better sensitivity and 

specificity.21 

Studies also show that using computed tomography is 

recommended when MRI indicates the presence of disc 

herniation to evaluate the presence of apophyseal ring 

separation, which has been estimated to occur 5.7% in 

these events.22 Furthermore, electromyography or nerve 

conducting studies might be used in complex cases and 

patients with prior spinal surgeries. These approaches are 

recommended to evaluate a potentially underlying 

plexopathy or radiculopathy. In cases when injury or 

trauma to the sacroiliac joint is suspected, it has been 

recommended that a diagnostic injection together with 

empirical treatment should be approached. It should also 

be noted that conducting laboratory studies might be 

favored in cases when red flags were reported. However, it 

should be noted that conducting rheumatological assays, 

including rheumatoid factor (RF), Lyme, antinuclear 

antibody (ANA), HLA-B27, in these events is not 

significantly helpful in establishing the diagnosis. This is 

because these modalities are not usually specific for 

disorders leading to acute back pain.23-25 On the other hand, 

other tests might be helpful, including erythrocyte 

sedimentation rate (ESR) and C-reactive protein (CRP). 

Moreover, evidence shows that conducting blood cultures 

and complete blood pictures might also in diagnosing 

certain conditions, as malignancy, infections, and 

inflammation. The presence of bone marrow turnover in 

patients with leukemia might also be established by 

assessing the levels of uric acid and lactate 

dehydrogenase.26 

CONCLUSION 

An adequate examination of patients is conducted by 

obtaining a thorough history and successful physical 

examination. It should be noted that obtaining an adequate 

history might not be enough in some cases, and physical 

examination might not show any diagnostic clues. 

However, we also reported various red flags for detecting 

serious conditions, including malignancy, infections, 

inflammation, and others. These might help establish a 

further assessment of these patients, including imaging and 

laboratory studies. Management of these cases should be 

conducted as early as possible to enhance the prognosis 

and intervene against any potential complications. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Freburger JK, Holmes GM, Agans RP, Jackman AM, 

Darter JD, Wallace AS, et al. The rising prevalence 

of chronic low back pain. Arch Int Med. 

2009;169(3):251-8. 

2. Cohen SP, Chen Y, Neufeld NJ. Sacroiliac joint pain: 

a comprehensive review of epidemiology, diagnosis 

and treatment. Expert Rev Neurother. 2013;13(1):99-

116. 

3. 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(9):2788-

802. 

4. Deyo RA, Rainville J, Kent DL. What can the history 

and physical examination tell us about low back pain? 

JAMA. 1992;268(6):760-5. 

5. J MD, Nadi M. Lasegue Sign. StatPearls. Treasure 

Island (FL): StatPearls Publishing Copyright © 2021, 

StatPearls Publishing LLC. 2021. 

6. Patel DR, Kinsella E. Evaluation and management of 

lower back pain in young athletes. Transl Pediatrics. 

2017;6(3):225-35. 

7. Dibas M, Doheim MF, Ghozy S, Ros MH, El-Helw 

GO, Reda A. Incidence and survival rates and trends 

of skull Base chondrosarcoma: A Population-Based 

study. Clin Neurol Neurosurg. 2020;198:106153. 

8. Nguyen TM, Huan VT, Reda A, Morsy S, Nam Giang 

HT, Tri VD, et al. Clinical features and outcomes of 



Abdullah MY et al. Int J Community Med Public Health. 2022 Feb;9(2):1113-1117 

                                 International Journal of Community Medicine and Public Health | February 2022 | Vol 9 | Issue 2    Page 1117 

neonatal dengue at the Children's Hospital 1, Ho Chi 

Minh, Vietnam. J Clin Virol. 2021;138:104758. 

9. Thieu H, Bach Dat B, Nam NH, Reda A, Duc NT, 

Alshareef A, et al. Antibiotic resistance of 

Helicobacter pylori infection in a children's hospital 

in Vietnam: prevalence and associated factors. 

Minerva Medica. 2020;111(5):498-501. 

10. Casazza BA. Diagnosis and treatment of acute low 

back pain. Am Fam Physician. 2012;85(4):343-50. 

11. Downie A, Williams CM, Henschke N, Hancock MJ, 

Ostelo RW, de Vet HC, et al. Red flags to screen for 

malignancy and fracture in patients with low back 

pain: systematic review. BMJ. 2013;347:f7095. 

12. Hoy D, Brooks P, Blyth F, Buchbinder R. The 

Epidemiology of low back pain. Best practice & 

research Clin Rheumatol. 2010;24(6):769-81. 

13. Hollingworth P. Back pain in children. Br J 

Rheumatol. 1996;35(10):1022-8. 

14. Feldman DS, Hedden DM, Wright JG. The use of 

bone scan to investigate back pain in children and 

adolescents. J Pediatric Orthop. 2000;20(6):790-5. 

15. Son PT, Reda A, Viet DC, Quynh NXT, Hung DT, 

Tung TH, et al. Exchange transfusion in the 

management of critical pertussis in young infants: a 

case series. Vox Sang. 2021;116(9):976-82. 

16. Pham TS, Reda A, Ngan Nguyen TT, Ng SJ, Huan 

VT, Viet DC, et al. Blood exchange transfusion in 

viral hepatitis in a small infant: a case report. 

Transfusion Apheresis Sci. 2020;59(6):102907. 

17. Jarvik JG, Hollingworth W, Martin B, Emerson SS, 

Gray DT, Overman S, et al. Rapid magnetic 

resonance imaging vs radiographs for patients with 

low back pain: a randomized controlled trial. JAMA. 

2003;289(21):2810-8. 

18. Patel ND, Broderick DF, Burns J, Deshmukh TK, 

Fries IB, Harvey HB, et al. ACR Appropriateness 

Criteria Low Back Pain. J Am Coll Radiol. 

2016;13(9):1069-78. 

19. Borchers AT, Gershwin ME. Transverse myelitis. 

Autoimmunity Rev. 2012;11(3):231-48. 

20. Miller R, Beck NA, Sampson NR, Zhu X, Flynn JM, 

Drummond D. Imaging modalities for low back pain 

in children: a review of spondyloysis and 

undiagnosed mechanical back pain. J Pediatric 

Orthop. 2013;33(3):282-8. 

21. Kujala UM, Kinnunen J, Helenius P, Orava S, 

Taavitsainen M, Karaharju E. Prolonged low-back 

pain in young athletes: a prospective case series study 

of findings and prognosis. Eur Spine J. 

1999;8(6):480-4. 

22. Wang H, Cheng J, Xiao H, Li C, Zhou Y. Adolescent 

lumbar disc herniation: experience from a large 

minimally invasive treatment centre for lumbar 

degenerative disease in Chongqing, China. Clin 

Neurol Neurosurg. 2013;115(8):1415-9. 

23. McGhee JL, Burks FN, Sheckels JL, Jarvis JN. 

Identifying children with chronic arthritis based on 

chief complaints: absence of predictive value for 

musculoskeletal pain as an indicator of rheumatic 

disease in children. Pediatrics. 2002;110(2 Pt 1):354-

9. 

24. Reveille JD. HLA-B27 and the seronegative 

spondyloarthropathies. Am J Med Sci. 

1998;316(4):239-49. 

25. Gran JT, Husby G. HLA-B27 and 

spondyloarthropathy: value for early diagnosis? J 

Med Genetics. 1995;32(7):497-501. 

26. Ejaz AA, Pourafshar N, Mohandas R, Smallwood 

BA, Johnson RJ, Hsu JW. Uric acid and the 

prediction models of tumor lysis syndrome in AML. 

PloS One. 2015;10(3):e0119497. 

27. Casser HR, Seddigh S, Rauschmann M. Acute 

Lumbar Back Pain. Dtsch Arztebl Int. 

2016;113(13):223-34. 

 

 

 

 

 

 

 

 

 

Cite this article as: Abdullah MY, Bana RA, Aldogil 

SO, Alsolami MA, Alshihri RA, Alotaibi MH, et al. 
Clinical evaluation and red flags of acute low back 

pain in primary care. Int J Community Med Public 

Health 2022;9:1113-7. 


