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PURPOSE:   The purpose of this review was to develop recommendations for the management of spinal disorders in low-income communities, with a focus on non-invasive pharmacological and non-pharmacological therapies for non-specific low back and neck pain.

METHODS:   We synthesized two evidence-based clinical practice guidelines for the management of low back and neck pain. Our recommendations considered benefits, harms, quality of evidence, and costs, with attention to feasibility in medically underserved areas and low- and middle-income countries.

RESULTS:   Clinicians should provide education and reassurance, advise patients to remain active, and provide information about self-care options. For acute low back and neck pain without serious pathology, primary conservative treatment options are exercise, manual therapy, superficial heat, and nonsteroidal anti-inflammatory drugs (NSAIDs). For patients with chronic low back and neck pain without serious pathology, primary treatment options are exercise, yoga, cognitive behavioral therapies, acupuncture, biofeedback, progressive relaxation, massage, manual therapy, interdisciplinary rehabilitation, NSAIDs, acetaminophen, and antidepressants. For patients with spinal pain with radiculopathy, clinicians may consider exercise, spinal manipulation, or NSAIDs; use of other interventions requires extrapolation from evidence regarding effectiveness for non-radicular spinal pain. Clinicians should not offer treatments that are not effective, including benzodiazepines, botulinum toxin injection, systemic corticosteroids, cervical collar, electrical muscle stimulation, short-wave diathermy, transcutaneous electrical nerve stimulation, and traction.

CONCLUSION:   Guidelines developed for high-income settings were adapted to inform a care pathway and model of care for medically underserved areas and low- and middle-income countries by considering factors such as costs and feasibility, in addition to benefits, harms, and the quality of underlying evidence. The selection of recommended conservative treatments must be finalized through discussion with the involved community and based on a biopsychosocial approach. Decision determinants for selecting recommended treatments include costs, availability of interventions, and cultural and patient preferences. These slides can be retrieved under Electronic Supplementary Material.

KEYWORDS:   Conservative treatment; Low back pain; Medically underserved area; Neck pain; Spine; Therapeutics
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Introduction

Spinal disorders are common worldwide. [1] They are a major contributor to the global disability burden and result in significant costs to health care and social security systems. [1. 2] The most common spinal disorders are nonspecific back and neck pain, which affect approximately one billion adults worldwide. [1] It is estimated that 8.9 and 4.8% of the world’s population, respectively, experienced low back pain (LBP) and neck pain, for longer than 3 months in 2013. [1] More importantly, low back and neck pain are the first and fourth most common disabling conditions worldwide. [1] Most spinal disorders are non-specific in that they cannot be reliably attributed to a specific underlying condition such as cancer, infection, ankylosing spondylitis, or other inflammatory or infectious diseases. [3] Although degenerative changes may be seen in patients with non-specific spinal disorders, such findings are common and age-related and their presence only weakly correlates with the presence and severity of symptoms. Only 1–2% of individuals with spinal pain have a serious pathology (e.g., cancer, infection, cauda equina syndrome). [4, 5] The prevalence of radicular LBP is about 12% or less, most commonly caused by disc herniation. [6, 7]

Evidence-based clinical practice guidelines are available to assist clinicians with the management of neck and LBP. These guidelines recommend that clinicians reassure patients that the prognosis of non-specific back and neck pain is favorable and advise patients to remain active. [8–10] First line pharmacologic options include nonsteroidal antiinflammatory drugs (NSAIDs) and acetaminophen, and recommended non-pharmacologic options include education, psychological interventions, exercise, spinal manipulation, and other complementary and alternative therapies. [11–14] The purpose of these interventions is to reduce pain, improve function, and address psychological contributors to pain. Prior guidelines have generally been developed based on literature conducted in high-income countries and for use in such settings. Feasibility and implementation in low- and middle income communities were not considered in prior guideline development efforts. [15]

The purpose of this article was to develop recommendations to the Global Spine Care Initiative care pathway and model of care for the management of non-specific low back and neck pain with a focus on non-invasive pharmacological and non-pharmacological therapies in medically underserved areas and low- and middle-income countries.

Methods

      Development of recommendations

We selected two evidence-based clinical practice guidelines for the management of low back and neck pain without serious pathology. [13, 16] The LBP guideline was developed by the American College of Physicians and the American Pain Society (ACP/APS) and has been adopted by other groups including the US Department of Veterans Affairs and Department of Defense; an updated evidence review funded by the US Agency for Healthcare Research and Quality (AHRQ) was recently commissioned by the American College of Physicians to inform an update of this guideline. The neck pain guideline was commissioned by the Ontario Ministry of Finance to inform a reform of the automobile insurance system and was developed by the UOIT-CMCC Centre for Disability Prevention and Rehabilitation.

We focused on these two guidelines because they adhered to standards for developing high-quality guidelines; in addition two authors of this article led these guideline efforts. The LBP guideline was critically appraised by two systematic reviews of LBP clinical practice guidelines [9, 17] using the AGREE instrument. [18] The total quality score of the LBP guideline ranked 2nd among 14 guidelines published since 2004. Specifically, the domain of rigor of development scored 95% of the maximum possible score in the LBP guideline. Both guidelines meet criteria for development of high-quality guidelines including a clear scope and purpose, a comprehensive expert panel and sufficient stakeholder involvement, used systematic methods to search for evidence, clear description of strengths and limitations of the literature, explicit link between recommendations and supporting evidence, specific and clear recommendations, editorial independence, and reporting of competing interests.

The LBP guideline provides evidence-based recommendations for the management of LBP with or without radiculopathy of any duration. [16, 19] Specifically, LBP is classified into three categories: (1) nonspecific LBP; (2) back pain potentially associated with radiculopathy or spinal stenosis; and (3) back pain potentially associated with another specific spinal cause. The neck pain guideline provides evidencebased recommendations for the management of neck pain and associated disorders (NAD) grades I–III (see Online Resource Table 1) [20, 21] of less than 6 months duration. [13] Both guidelines aim to: (1) accelerate recovery; (2) reduce the intensity of symptoms; (3) promote early restoration of function; (4) prevent chronic pain and disability; (5) improve health related quality of life; (6) reduce recurrences; and (7) promote active participation of patients in their care. [13, 16]

      Synthesis of recommendations

Two investigators (RC and PC) independently classified recommendations for each intervention addressed in the guidelines into four categories:

(1)   recommended for LBP alone;

(2)   recommended for neck pain alone;

(3)   recommended for both low back and neck pain; and

(4)   recommended for LBP but not neck pain, or vice versa. We assessed recommendations for acute back or neck pain separately from chronic back or neck pain.

We further classified each recommendation using the system proposed by the National Institute for Health and Care Excellence (see Online Resource Table 2). [22] Recommendations in the ACP/APS were adapted to conform to the NICE wording. Based on this methodology, recommendations start with the word "offer (recommended)" (for interventions that are of superior effectiveness compared to other interventions, placebo/sham interventions, or no intervention), "consider (recommended for consideration)" (for interventions providing similar effectiveness to other interventions), or "do not offer (recommended against)" (for interventions providing no benefit beyond placebo/sham or are harmful). Disagreements in how recommendations were classified were resolved through consensus of the primary authors (PC, RC).

For each intervention, one reviewer (PT, RC) extracted the available information regarding clinical benefits, harms, resources, and feasibility from the guidelines and accompanying systematic reviews, as well as the LBP evidence review update (see Online Resource Tables 3 and 4). A second reviewer (PT, RC) checked the data for accuracy and completeness by comparing the synthesized data with the data reported by the guidelines. We categorized the magnitude of benefits and harms as uncertain, low/small, moderate, or high/large based on the categories used in the recent AHRQ review on LBP interventions (see Online Resource Tables 2 and 3). We also rated costs and feasibility of each intervention for application in low-income communities. We categorized costs as low, moderate, or high based on the cost of the intervention (e.g., medication cost), cost of the personnel required to administer the intervention, and any facility or other costs required to deliver the intervention (e.g., spinal manipulation table, acupuncture needles, equipment for certain types of exercise therapy, EMG biofeedback). Given the lack of data on costs in low- and middle-income countries and variability in costs across countries, we used US and Canadian costs as a benchmark, unless information on differential costs in low- and middle-income settings was available. Feasibility was based on the availability of the intervention, the need for and availability of specially trained personnel to administer the intervention, regulatory or administrative constraints on the interventions, and the degree to which the intervention is sustainable (e.g., does it require ongoing training or new equipment).

For each intervention, we assigned final recommendations using the NICE categories, based on estimated benefits and harms, costs, and feasibility. For some interventions (e.g., muscle relaxants), evidence was available for LBP but not neck pain, or vice versa. In these situations, to generate final recommendations, the authors determined whether evidence from one condition could reasonably be extrapolated to the other. To the extent possible, the authors sought to have consistent recommendations on interventions for low back and neck pain, to promote a consistent approach to spinal disorders, and facilitate implementation in low-income community settings, including those in which health care is provided by persons with limited training.

Results

      Recommendation 1:   management of low back and neck pain without serious pathology: education and self-care

Clinicians should educate and reassure patients about benign and self-limited nature of the typical course of spinal disorders without serious pathology, advise patients to remain active, and provide information about effective selfcare options. Patients should be counseled on the need for re-evaluation if they develop worsening symptoms or fail to improve.

Education and self-care require few resources, can be implemented in all clinical settings, and are considered a core spinal pain intervention. Education should take into account the general favorable natural history of acute spinal pain, with most patients experiencing substantial improvements in the first 4–6 weeks. In addition, the approach to education and self-care should emphasize interventions that focus on maintenance of function, reducing maladaptive coping strategies that may contribute to the development of persistent disabling spinal pain, and actively engaging patients in their care. Clinicians should provide care in partnership with the patient and involve the patient in care planning and decision-making. Maladaptive coping strategies include beliefs that activity is unsafe and should be avoided (fear avoidance) or that low back pain will never improve (catastrophizing). Instruments that have been validated in high-income countries for assessing fear avoidance and catastrophizing are available; alternatively, for a simple screen clinicians could use items 5 through 7 of the STarT Back Screening Tool. [23] However, these tools need to be cross-culturally validated for use in low- and middle-income countries. To address maladaptive coping strategies, clinicians should reassure patients that, in the majority of cases, spinal pain is benign and has a self-limited course. Patients should be educated about the benefits of remaining active. For symptom relief, patients can be counseled on use of superficial heat. Patients should also be counseled on the need for re-evaluation if they fail to improve or develop worsening or new symptoms.

      Recommendation 2:   management of acute low back and neck pain without serious pathology (Tables 1, 2)


Table 1


Table 2

For patients with acute spinal disorders without serious pathology, exercise, cognitive behavioral therapies, manual therapy, and multimodal approaches can be considered as non-pharmacological interventions. Clinicians may consider the use of NSAIDs as a first-line medication option. A short course of skeletal muscle relaxants may also be considered but should not be prescribed routinely.

For patients with acute low back and neck pain without serious pathology, clinicians may offer non-pharmacological therapies and medications in conjunction with education and self-care, for patients who do not improve with self-care alone. Selection of non-pharmacological therapies should be based on a biopsychosocial approach that emphasizes treatments that focus on improvement in function and that more actively address psychological and social contributors to pain. These include exercise, cognitive behavioral, or manual therapies. Manual therapy (e.g., manipulation and/ or mobilization) can be used in conjunction with exercise. Medication options for symptomatic relief are NSAIDs, based on small benefits, small risk of harms in appropriately selected patients, and low costs. Skeletal muscle relaxants can also be considered for short-term symptom relief but are not considered a first-line medication option due to a high risk of central nervous system (CNS) harms (e.g., sedation). [11] Decisions regarding selection of therapies for acute LBP should be informed by the natural history, which indicates marked improvement in the majority of patients over the first 4 weeks. Factors that influence the selection of therapies for acute LBP include costs, patient preferences, and whether the intervention is readily available and can be delivered in a timely manner. For interventions that are more costly or that have limited availability, a reasonable strategy would be to prioritize their use for patients who do not improve with alternative options, are at higher risk for chronic disabling LBP, or have strong preferences for their use.

Although prior guidelines recommended acetaminophen as an option for acute pain, a recent well-conducted trial found acetaminophen ineffective to promote recovery in patients with acute LBP [24]; more trials are needed to confirm this finding. In addition, the trial focused on outcomes at set time points (e.g., 1 week, 2 weeks, 4 weeks, 3 months), rather than on short-duration relief of symptoms in the few hours after taking the acetaminophen. [24] Therefore, the role of acetaminophen for temporary relief of acute spine pain is uncertain. Given its low costs and small harms in appropriately selected, including consideration of genetic differences in and otherwise healthy patients, it may be a reasonable option for short-term relief when used as needed. It may also provide an alternative to NSAIDs, particularly in patients at higher risk for NSAID-related adverse events.

      Recommendation 3:   management of chronic low back and neck pain without serious pathology (Tables 3, 4)


Table 3


Table 4

For patients with chronic spinal disorders without serious pathology, recommended non-pharmacological options are exercise and yoga; clinicians may also consider non-pharmacological options such as psychotherapy, (e.g., cognitive behavioral therapies), acupuncture, biofeedback, low-level laser, clinical massage, manual therapy, multidisciplinary/ multimodal rehabilitation, progressive relaxation, or psychological therapies. Pharmacologic options include NSAIDs (first-line therapy), acetaminophen, or antidepressants. Opioids may also be considered in carefully selected patients, but they should be used with caution.

The natural history of spinal pain that lasts > 3 months is for ongoing, persistent symptoms and is often accompanied by significant functional limitations. Similar to acute low back and neck pain, clinicians may offer pharmacological and non-pharmacological therapies in conjunction with self-care and education. Although pharmacological therapies may provide some symptomatic relief in patients with chronic low back and neck pain, they are “passive” and do not address the psychological or social factors that often contribute to persistent disabling spinal disorders. Therefore, non-pharmacological therapies that actively address such psychological and social factors and target improvement in function are a core component of management. First-line non-pharmacological therapy options that are effective for chronic low back and neck pain include exercise, massage, mindfulness-based interventions (e.g., yoga, mindfulnessbased relaxation), and psychological therapies (e.g., cognitive behavioral therapies, progressive relaxation, biofeedback); provision of all of these therapies requires health care personnel with the requisite training, and in some cases (e.g., biofeedback) may require specialized equipment. For individuals who do not receive manual therapy and exercise during the acute phase, a course of manual therapy combined with exercise may be considered. Although multidisciplinary/ multimodal rehabilitation that includes exercise-based and psychological therapies may be more effective than single modality interventions, it should generally be reserved for high-risk patients or those who do not improve using other therapies, due to high costs; in addition this intervention is unlikely to be available in many low resource settings. In conjunction with non-pharmacologic therapies, first-line pharmacological therapy options are NSAIDs and acetaminophen, given low costs, some benefits, and small harms in appropriately selected patients. Antidepressants such as tricyclic antidepressants (TCAs) and serotonin–norepinephrine reuptake inhibitor (SNRIs) are a second-line option. Although they are associated with some benefits, TCAs are associated with frequent side effects and SNRIs are generally more costly, without clearly being more effective than acetaminophen or NSAIDs. [11] However, in patients with concomitant depression or anxiety, antidepressants may be considered a preferred option for their analgesic effects as well as effects on psychiatric co-morbidities. Opioids should be used with caution in patients with chronic low back and neck pain, given the risk of serious harms, modest shortterm benefits, and lack of evidence on long-term benefits. Opioids may result in physical dependence, addiction, and rare non-fatal unintentional overdose and death. [25] They should only be prescribed in appropriately selected patients and require diligent monitoring and follow-up of response to determine if ongoing treatment is warranted. [25] Individuals with active substance use disorder should not be prescribed opioids except in the context of treatment for opioid use disorder.

      Recommendation 4:   management of low back and neck pain with radiculopathy (Tables 5, 6)


Table 5


Table 6

For patients with spinal pain with radiculopathy, clinicians may consider the use of NSAIDs as first-line medication and exercise or spinal manipulation as non-pharmacologic therapy.

Evidence on the effectiveness of interventions for low back and neck pain associated with radiculopathy is limited. Some evidence suggests that NSAIDs, exercise, and manipulation may be effective in persons with radicular LBP. [9, 16, 19] Although gabapentin, pregabalin, and duloxetine are approved to treat other neuropathic pain conditions, their effectiveness for radicular spinal pain has not been clearly demonstrated. [19] Recent analyses of these medications are associated with adverse events, including CNS adverse events. Therefore, there is insufficient evidence to determine the appropriate use of these medications for radicular spinal pain. For non-pharmacological therapies other than exercise and manipulation, there was insufficient evidence to make evidence-based recommendations regarding use for radicular spinal pain. Decisions about the use of such interventions may be informed by extrapolation from evidence regarding benefits and harms for non-radicular spinal pain.

      Recommendation 5:   Interventions that should not be offered for the management of
      low back and neck pain without serious pathology

Clinicians should not offer benzodiazepines, systemic corticosteroids, botulinum toxin injection, cervical collar, electrical muscle stimulation, short-wave diathermy, TENS and traction (Tables 1, 2, 3, 4, 5, 6).

The above interventions are recommended against due to evidence showing harms outweighing benefits or evidence indicating ineffectiveness. Among recommended non-pharmacological interventions, such as acupuncture, massage, superficial heat, and progressive relaxation, evidence for certain specific or related techniques (e.g., electroacupuncture, relaxation massage, strain–counterstrain, moist heat, standalone relaxation training) have not shown effectiveness, or have limited evidence to support them. However, trials directly comparing different techniques within an intervention have generally been unable to show clear differences in effectiveness. More research is needed to understand the optimal methods for delivering these non-pharmacological interventions, as well as the optimal intensity and duration of treatment.

Discussion

We used two evidence-based clinical practice guidelines to determine options for interventions that can be considered for the the management of non-specific spinal pain without serious pathology and radiculopathy. The two guidelines did not provide recommendations specific to low- and middleincome countries; however, based on an assessment of benefits and harms as well as resources and feasibility of the interventions recommended in the guidelines, we developed recommendations that may be appropriate for these settings and populations. However, clinicians should be aware of local circumstances that may inform selection of recommended therapies (e.g., genetic polymorphisms or presence of cultural or social factors potentially impacting acceptability or effectiveness). After our recommendations had been developed, ACP issued an updated guideline on management of low back pain. [26] Differences between the updated guideline and the previous ACP/APS guideline include a greater emphasis on use of non-pharmacological over pharmacological therapies, particularly for chronic low back pain, removed acetaminophen as a recommended treatment, emphasized cautious and limited use of opioids, and recommended mindfulness-based stress reduction as an additional treatment option for chronic low back pain. Although we were unable to formally include the updated ACP guideline, the recommendations in this article are consistent with it.

The recommended approach to use of non-invasive interventions for low back and neck pain is predicated on evidence showing benefits outweighing harms. The approach emphasizes self-care and education and non-pharmacological therapies, particular those that “actively” focus on movement and addressing psychological and social contributors to pain, in order to more effectively engage patients in care and improve function as well as pain. Importantly, recommended interventions for the management of low back and neck pain in medically underserved areas and low- and middle-income countries must be affordable and accessible. [27] However, there is a knowledge gap regarding the management of spinal pain in these communities. Therefore, evidence-based treatment recommendations must be relevant and their implementation feasible within these communities. The available literature from the developing world is of limited use to inform the management of spinal pain in small communities because most studies were conducted in high-resource settings. [28] Recommendations suitable in medically underserved areas and low- and middle-income countries should take into consideration resources requirements and the feasibility of interventions. Implementing evidence-based recommendations could improve quality of care and reduce costs in health care systems. Given the resource limitations in low-income settings, it is especially important to implement evidence-based care that is both effective and efficient, while avoiding unnecessary and ineffective treatments.

Limitations

Two evidence-based clinical practice guidelines were used for the recommendations. The recommendations are for the management of spinal pain, specifically for neck and back pain. These recommendations may not be appropriate for the management of thoracic pain. However, the most commonly reported spinal disorders are back and neck pain, and evidence on interventions for thoracic back pain are extremely limited. A reasonable approach may be to extrapolate recommendations on management of low back and neck pain to thoracic back pain. We recommend that clinicians, insurers, and policy-makers use the ADAPTE framework to adapt this guideline to their needs and environment. [29] Research is needed to understand effects of implementing these recommendations in low- and middle-income settings, understand optimal sequencing and prioritization of therapies, and clarify effective treatments for management of radiculopathy and thoracic back pain.

Conclusion

Guidelines developed for high-income settings were adapted to inform a care pathway and model of care for medically underserved areas and low- and middle-income countries by considering factors such as costs and feasibility, in addition to benefits, harms, and the quality of underlying evidence. The selection of recommended conservative treatments must be finalized through discussion with the involved community and based on a biopsychosocial approach. Decision determinants for selecting recommended treatments include costs, availability of interventions, and cultural and patient preferences. This information can be used to inform the GSCI care pathway and model of care in medically underserved areas and low- and middle-income countries.
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