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Spine pain is a highly prevalent condition affecting over 11% of the world's population. It is the single leading cause of activity limitation and ranks fourth in years lost to disability globally, representing a significant personal, social, and economic burden. For the vast majority of patients with back and neck pain, a specific pathology cannot be identified as the cause for their pain, which is then labeled as non-specific. In a growing proportion of these cases, pain persists beyond 3 months and is referred to as chronic primary back or neck pain. To decrease the global burden of spine pain, current data suggest that a conservative approach may be preferable. One of the conservative management options available is spinal manipulative therapy (SMT), the main intervention used by chiropractors and other manual therapists. The aim of this narrative review is to highlight the most relevant and up-to-date evidence on the effectiveness (as it compares to other interventions in more pragmatic settings) and efficacy (as it compares to inactive controls under highly controlled conditions) of SMT for the management of neck pain and low back pain. Additionally, a perspective on the current recommendations on SMT for spine pain and the needs for future research will be provided. In summary, SMT may be as effective as other recommended therapies for the management of non-specific and chronic primary spine pain, including standard medical care or physical therapy. Currently, SMT is recommended in combination with exercise for neck pain as part of a multimodal approach. It may also be recommended as a frontline intervention for low back pain. Despite some remaining discrepancies, current clinical practice guidelines almost universally recommend the use of SMT for spine pain. Due to the low quality of evidence, the efficacy of SMT compared with a placebo or no treatment remains uncertain. Therefore, future research is needed to clarify the specific effects of SMT to further validate this intervention. In addition, factors that predict these effects remain to be determined to target patients who are more likely to obtain positive outcomes from SMT.

Keywords: low back pain, neck pain, spinal manipulative therapy, manual therapy, placebo


BACKGROUND

Pain affecting the spine not only has a significant impact on the individual's health and functional ability but also carries considerable costs to the economy and society at large, mostly derived from treatment expenses and work absenteeism (1, 2). Back and neck pain combined are the number one cause of years lived with disability and the fourth leading cause of years lost to disability globally (2, 3). At any time, over 11% of the world population suffers from pain in the spine (4, 5). The prevalence has been increasing over the past decade (2), particularly among working-age females in high-income countries (5, 6). Chronic cases where pain lasts for more than 3 months significantly contribute to the increasing burden of spine pain (1, 2). Likewise, pain affecting the spine affects more than 50% of patients with chronic pain (1, 7), a condition whose estimated direct and indirect costs are hundreds of billions of dollars (8). The frequent use of inappropriate and invasive clinical interventions has been suggested as one of the main reasons for this increasing burden (1, 8, 9).

Throughout the past decade, recommendations for the evaluation and treatment of back pain have shifted toward less invasive, non-pharmacologic approaches. This is partly the consequence of the opioid use epidemic in North America, largely driven by high rates and doses of opioid prescriptions for non-cancer pain (10–12). The Lancet series on low back pain (LBP) highlighted an overreliance on secondary care, imaging, opioids, spinal injections, and surgery (9, 13). Instead, currently available data provide stronger support for the use of conservative interventions and self-management strategies (9, 13–15). This is reflected in the recent publication of systematic reviews and clinical practice guidelines exclusively devoted to summarizing the evidence and recommendations for non-invasive treatments for neck pain (NP) and LBP (16–18). Among these interventions, manual therapy is frequently recommended as one of many front-line options for spine pain (13–19).

Chiropractic is a health care profession concerned with the management of neuromusculoskeletal conditions and, more specifically, disorders affecting the spine (20). Arguably, chiropractors' area of expertise lies within the field of spine care and in the application of manual therapy (21, 22). Most chiropractic patients seek care for spine-related conditions (23–25). Likewise, people with back pain frequently visit chiropractors in high-income countries (23, 26, 27). Chiropractors strongly rely on the use of manual therapy, particularly spinal manipulation (SM), which is the main form of care they provide (24, 26). In the United States, where data are available, chiropractors perform a large proportion of all SM treatments (28, 29). Chiropractic SM is sometimes referred to as a chiropractic or spinal adjustment in the literature (30). Typically, a spinal adjustment consists of the application of a high-velocity, low-amplitude controlled thrust force to a spinal segment. For the purpose of this review, all interventions relying on the application of such thrust forces to the spine will be considered under the common terms SM and SMT (spinal manipulative therapy). The clinical indication of chiropractic SM has been the subject of controversy (31). However, SM provided by chiropractors for spine pain was recently demonstrated to be cost-effective and rarely inappropriate (32, 33). Furthermore, accumulating evidence on the effectiveness of SMT for the treatment of acute and chronic back and neck pain has rendered it an acceptable management option (8, 27).

Recent research on SMT suggests that chiropractic care may be evolving from the field of complementary and alternative medicine toward becoming a mainstream option for spine pain (22, 34). However, there is a need to summarize the most up-to-date research in the field for a better understanding of this evolution. Here, we aimed to review the most recent randomized clinical trials on the effectiveness and efficacy of SM and SMT for the management of NP and LBP, mostly published in the past decade. In addition, recommendations from state-of-the-art clinical practice guidelines will be presented, as well as a perspective on challenges and future directions for research on chiropractic SMT and spine pain. While the narrative review will be informed not exclusively by studies where chiropractors apply SM, this is done to inform chiropractic clinical practice with the best current available evidence.



METHODS

For the purpose of this review, the literature search was limited to SMT and manual therapy, when it comprised SM. Studies were included if they concerned the effectiveness and efficacy of SM, with no selection criteria for the professionals performing the intervention. Among these studies, only those published in English language between January 1st, 2009 and October 1st, 2019 were considered during the original selection. Relevant studies published after 2019 were added to the original selection during the publication process.

The following Databases were searched: Pubmed or Medline, Cochrane, CINAHL and the Index to Chiropractic Literature (ICL). The key search terms used for efficacy and effectiveness studies were: “spinal manipulation,” “spinal manipulative therapy,” “manual therapy,” “chiropractic” AND “efficacy,” or “effectiveness.” The results were filtered, and articles were selected with the key terms “lumbar” or “low back.” Since most studies concerned the lumbar spine, the terms “cervical,” “neck,” and “thoracic” were added to search literature on neck pain.

To narrow the search in line with the research question, clinical studies on the shoulder, upper extremity, chest pain, headache, dizziness, fibromyalgia, dysmenorrhea, or visceral conditions were excluded. Studies on pediatric populations were also excluded. The selection only included randomized controlled trials, systematic reviews, and clinical practice guidelines. Relevant articles were screened using the title and abstract. Two reviewers performed the search independently using these same criteria. After duplicates were eliminated, disagreements about inclusion were resolved through discussion and consensus.

A distinction needs to be made between effectiveness and efficacy, as these concepts refer to different levels of clinical evidence for an intervention (35). Effectiveness studies assess the outcomes of a treatment usually under circumstances that more closely resemble clinical practice. To do so, the intervention is commonly compared to another active treatment, such as standard care provided for the condition investigated (35). In contrast, efficacy studies are usually conceived as randomized clinical trials that are run under ideal and highly controlled experimental conditions. The treatment to be explored is preferably compared to an inactive comparator with known inertness, such as a sham or placebo (35). The most up-to-date evidence regarding the effectiveness of SMT for spine pain will be reviewed first, followed by a presentation of studies discussing its efficacy below.



EFFECTIVENESS OF SPINAL MANIPULATIVE THERAPY FOR NECK PAIN

Nonspecific NP is defined as pain between the skull and the first thoracic vertebra in the absence of a specific pathology or neurological sign (36, 37). Most cases of NP have been described as being of mechanical origin (38), which categorizes them as non-specific (36). In at least 10% of patients, non-specific symptoms persist beyond 3 months and can become chronic (38). In these cases, the condition is now defined as chronic primary (neck) pain (39, 40). The effectiveness of SMT has been examined in several studies on chronic primary NP as well as on acute and subacute non-specific NP. Most studies aimed to compare the effectiveness of a treatment based on SM to another active treatment, while fewer data are available concerning the efficacy of SMT compared to placebo (37, 41, 42). The most frequent active comparators used against SMT were other interventions commonly used for the management of NP, such as exercise or physical therapy modalities (43–50). Additional studies compared the application of SM to that of mobilization techniques or examined the effect of different SM application sites (cervical vs. thoracic) (51–58). However, these trials often measured short-term effects after short periods of care, which may not be as informative to clinical practice. All studies assessed pain intensity, the main outcome of interest for the present review, as measured with a numerical rating scale (NRS) or a visual analog scale (VAS). The second outcome measure of interest is the level of disability caused by NP, more commonly measured by the neck disability index (NDI) or the Northwick Park Neck Pain Questionnaire (NPQ). Outcomes may be assessed at variable follow-up times according to the study design. For both NP and LBP, a follow-up period of 1 month or less is generally considered short-term, intermediate-term is ~6 months and long-term follow-up after 1 year (59, 60). Figure 1 provides an illustration of the main results from the studies that are discussed below.
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FIGURE 1. Summary of the studies reviewed on neck pain. This figure summarizes the main findings from the studies presented on the efficacy (compared to inactive controls) and effectiveness of spinal manipulative therapy (SMT) against different comparators for acute and chronic neck pain. The green circles with the positive sign indicate studies reporting pain-related outcomes in favor of SMT against or when added to the comparator. Yellow circles indicate similar effectiveness. Red circles with a negative sign indicate that SMT is inferior or does not add any value to the comparator.



Effectiveness of Spinal Manipulation Compared to Mobilization for Neck Pain

SM and mobilization are usually differentiated based on distinct biomechanical parameters of the forces applied, more specifically the force amplitude and rate of application (61). Whereas, SM has been characterized as a high-velocity low amplitude thrust, mobilization techniques generally involve the application of a force to a region or specific joint with larger (but variable) amplitude and lower velocity, without the thrust force (59, 61). Hence, mobilization is sometimes referred to as non-thrust SM (55, 59). When directly comparing the application of SM to mobilization, several studies reported no significant differences in pain intensity, disability, range of motion or quality of life, although all outcomes improved significantly regardless of the intervention (41, 51, 54, 56–58). However, when comparing both interventions to a control (inactive treatment) group, neither was successful at reducing pain (41). Thus, it is not clear if the reported effects were specific to the interventions, as will be discussed in the section Efficacy of spinal manipulative therapy for low back and neck pain.

Not all studies have reported consistent results. For example, a combination of cervical and thoracic SM produced greater reductions in NP and disability compared to mobilization of the same regions (52). In another study, patients with chronic primary NP experienced larger reductions in pain intensity with thoracic SM compared to mobilization (55). Furthermore, adding two sessions of thoracic SM to cervical mobilization and a home exercise program yielded greater improvement in pain ratings and disability than mobilization and exercise alone (53). What these studies have in common is thoracic SM being included as part of the active treatment. In contrast, studies reporting no differences between SM and mobilization often assessed cervical SM specifically (51, 54, 56). This is consistent with the conclusions from a recent systematic review and meta-analysis that SM, when applied to the thoracic spine, has a significant effect on pain and disability compared to mobilization (42). It could be argued that only thoracic SMT has demonstrated superiority to mobilization in the short term for NP and disability (59). Overall, the current body of literature provides stronger support for thoracic rather than cervical SMT for the treatment of NP (59, 62–65), suggesting that the site of application could influence the effectiveness of SMT for NP.



Effectiveness of Spinal Manipulative Therapy Compared to Usual Care for Neck Pain

To evaluate the effectiveness of SMT for NP, outcomes are frequently compared to those of usual care. Usual care for NP has not been readily defined in the literature and could refer to one of two different approaches: standard medical care based on medication, home exercise and advice, or the application of standard physical therapy modalities including supervised exercise (42, 46). Two clinical trials compared the addition of SMT to a standard physical therapy treatment (electric or thermal stimulations, with or without educational material) for the management of acute (43) and chronic NP (45). In both cases, adding thoracic SMT provided greater reductions in pain intensity and disability lasting up to 6 months (43, 45). Interestingly, one session of cervical SMT did not prove to be more effective than Kinesio taping for NP, an approach frequently used in physical therapy practice (48). This may be interpreted as further evidence indicative of cervical SM being inferior to thoracic SM, although the evidence for this comparison is still scarce to draw inferences (42).

In patients with acute and subacute NP, one trial compared SMT against medication (acetaminophen, non-steroidal anti-inflammatory drugs or both) or a home exercise program with advice (46). The results from this study suggest that SMT is more effective than medication but not home exercise (46). Along the same lines, no between-group differences in pain and disability were reported 1 week after a home exercise program or a single session of SMT for patients with chronic NP (50). These data suggest that SMT is not superior to home exercise, although they do not allow us to determine whether SMT provides any additional benefit to exercise therapy. The addition of a single session of manual SM (as opposed to instrumental SM) to a stretching exercise program (used as a control intervention) was more effective in reducing NP intensity than the control exercise program alone (49). Similar results were found when two sessions of thoracic SM were added to an exercise program, partially assisted by a physical therapist and partially performed at home (44). These findings may indicate that one or two sessions of SMT may add value to exercise therapy for NP in the short term. However, in the long term, supervised exercise with and without SMT was found to be superior to a home exercise program for decreasing chronic NP intensity (47). Noteworthy, both studies assessing the effectiveness of multiple SMT sessions (>12) showed no superior benefit of SMT compared to exercise for NP of any duration (46, 47). These findings suggest that SMT does not provide additional benefits to certain forms of exercise in the longer term. In addition, they raise questions regarding the number of SMT sessions needed to influence NP outcomes. The available data do not indicate that a higher number of visits influences NP intensity, although this has only been studied as a secondary outcome in studies where cervicogenic headaches was the primary outcome (66, 67). It also remains to be clarified whether greater benefits are achieved with supervised or unsupervised exercise (as in a home exercise program) compared to SMT. Thus far, it has not been possible to identify one form of exercise that is superior to another for NP (68). Therefore, the results from systematic reviews of the past decade aiming to reconcile these discrepancies are discussed below.

Two earlier reviews examined the effectiveness of adding manual therapy (including SMT) to exercise as a single modal intervention or combined with other physical therapy modalities (69, 70). The addition of manual therapy to exercise provided greater short-term pain relief (70) and improved patient satisfaction (69) when compared to exercise alone in acute NP. However, subsequent reviews updated with newer data reached opposite conclusions on this question (71, 72). The meta-analysis by Fredin and Loras suggested that adding manual therapy (including SMT in 4/7 studies included) to exercise therapy does not result in additional clinical benefits (71). In contrast, Hidalgo et al. found moderate to strong evidence in favor of combining SMT and exercise for NP when compared to either of them alone (72). The most recent systematic reviews and meta-analyses examined the effectiveness of SMT by directly comparing it with usual management options (37, 42). Both reviews concluded that SMT is an equally effective approach to reduce pain and disability in the short term when compared to other interventions, including exercise (37, 42). Nevertheless, the strongest evidence was found in support of multimodal approaches, such as the combination of SMT and exercise (37).

Overall, the data reviewed indicate that SMT may be considered an effective intervention for the management of NP (73). Mobilization techniques seem to be comparable to SM, although some evidence suggests that thoracic SM may outrank mobilization. SMT is at least as effective as medication and physical therapy modalities for various stages of NP. The combination of SMT and exercise may provide one of the best approaches for the management of NP. These conclusions are summarized in Table 1.


Table 1. Effectiveness and efficacy (compared to inactive controls) of spinal manipulative therapy (SMT) for the management of neck pain (NP).

[image: Table 1]




EFFECTIVENESS OF SPINAL MANIPULATIVE THERAPY FOR LOW BACK PAIN

LBP can originate from multiple musculoskeletal and neurovascular tissues, but for a large majority of cases, the specific structures involved remain elusive (76). Therefore, LBP presenting to primary care is predominantly considered non-specific, meaning that no specific source of nociception or pathology can be detected (76). When this condition persists or recurs beyond 3 months, cases are classified as chronic primary LBP (39, 76). Independent of duration, LBP is one of the most common complaints for patients presenting to primary care (77, 78). Hence, the effectiveness of SMT is frequently evaluated by comparing its application to standard medical care or physical therapy (79–87). Standard medical care based on medication is more frequently used during the early stages of LBP (79, 83, 85), while interventions based on exercise therapy are commonly prescribed for chronic primary LBP (81, 82, 86, 87). Fewer studies have examined the differences with sham/placebo interventions (88–93), and a handful have contrasted SMT to mobilization techniques for LBP (94–96). The outcome measures generally assessed include subjective reports of pain intensity and disability (the latter via the use of the Roland-Morris and Oswestry questionnaires), which are also the outcomes of interest for the present review. The main findings from the trials reviewed below are illustrated in Figure 2.
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FIGURE 2. Summary of the studies reviewed on low back pain. This figure summarizes the main findings from the studies presented on the efficacy (compared to inactive controls) and effectiveness of spinal manipulative therapy (SMT) against different comparators for acute and chronic low back pain. The green circles with the positive sign indicate studies reporting pain-related outcomes in favor of SMT against or when added to the comparator. Yellow circles indicate similar effectiveness. Red circles with a negative sign indicate that SMT is inferior or does not add any value to the comparator.



Effectiveness of Spinal Manipulation Compared to Mobilization for Low Back Pain

A few studies have investigated the differences between SMT and mobilization for the management of LBP at different stages (94–96). Different mobilization techniques were employed, always consisting of the application of low-velocity forces of variable amplitude, without high-velocity thrust. Cook and colleagues recruited a sample of 149 patients with predominantly chronic LBP (symptom duration averaging >7 months) to examine the differences between thrust SMT and non-thrust mobilization in a pragmatic setting (95). No differences were found between groups, and more importantly, personal equipoises influenced pain and disability outcomes. In other words, different outcomes may be driven by practitioner preference for the technique (95). A specific mobilization technique where a flexion-distraction table is used to apply low-velocity forces was compared to SMT for subacute and chronic LBP (94, 96). No differences were reported between SMT and mobilization for any outcome, while both techniques were shown to be more effective than a waiting list for reducing pain and disability (96) and more effective than medication for disability (94). A recent systematic review reached the same conclusions regarding the equivalence of SMT and mobilization (60). For this reason, both techniques are often analyzed and recommended in guidelines as a single intervention (18, 97).



Effectiveness of Spinal Manipulative Therapy Compared to Usual Care for Low Back Pain

Most clinical trials have examined the effectiveness of SMT for LBP by comparing SMT to another intervention recommended for its treatment (60). Standard medical treatment offered in primary care for LBP of recent onset has been used as an active comparator against SMT alone or as an addition to medical care (79, 83, 85). Standard medical care consisted of anti-inflammatory and analgesic medication, plus advice to maintain normal daily activity levels. In one of the studies, it was complemented with physical therapy modalities (83). When SMT was directly compared to usual medical care, patients receiving SMT reported significantly greater reductions in pain and disability at the 4-week follow-up (85). However, where SMT was provided in addition to standard care, the results were not consistent. Juni et al. reported no significant differences between groups in terms of pain reduction or use of analgesic medication after 2 weeks and 6 months (79). In contrast, Goertz et al. found that adding SMT significantly improved pain and disability at 2 and 4 weeks (83). These conflicting results could be explained by differences in the experimental designs. In particular, the number of SMT sessions delivered was not standardized among studies. Both trials applying a higher dose frequency (eight sessions in 4 weeks) observed a significant effect of SMT (83, 85). When a lower dose frequency of care was used (median of three SMT sessions in 2 weeks), no additional benefit of SMT was reported (79). Although SMT frequency might not have a significant impact on outcomes, increasing the frequency of visits in a few weeks showed a trend for decreasing both pain and disability (67). Frequency responses to SMT have not been assessed for early stages of LBP; therefore, a potential effect cannot be ruled out. It may be argued that three sessions (but not eight) of SMT may be insufficient to observe a significant effect. Conclusions from a recent meta-analysis provide support for the idea that SMT results in modest improvement in pain and function for acute LBP (98). The size of the benefit for pain was found to be approximately the same as that with non-steroidal anti-inflammatory drugs (reduction in 9.9 points for SMT vs. 8.4 points for anti-inflammatories, out of 100) (98). In light of these findings, it remains unclear whether SMT adds value to standard medical care for the management of acute and subacute LBP, although the limited evidence available suggests that both may be comparable.

For chronic stages of LBP, the response to SMT has more often been compared to physical therapy modalities, including exercise (80–82, 84, 86, 87). For chronic LBP-related leg pain (referred and radicular), two clinical trials observed that SMT added significant value to home exercise (84) and multimodal physical therapy, including exercise (87). After 12 weeks, both LBP, leg pain, and associated disability were significantly reduced when SMT was added to the active control treatments (84, 87). Adding SMT to exercise and laser therapy was also more effective than the provision of exercise alone or when combined with laser therapy for chronic LBP patients (86). The differences were maintained at the 12-month follow-up. In line with these results, a systematic review found moderate evidence to support the combination of SMT, exercise, and standard medical care for chronic LBP (99). Nevertheless, this does not allow us to determine how SMT directly compares to exercise.

A clinical trial examined the differences between SMT, back school (a combination of patient education and exercise), or physical therapy for patients with chronic LBP (80). The authors reported that SMT conveyed the largest reduction in disability at 6 months, and in both pain and disability after 1 year. Conversely, the direct comparison of SMT to a home exercise program or supervised exercise did not show any differences between interventions in pain or disability outcomes, neither in the short nor long term (81). Furthermore, a study allocated predominantly chronic LBP patients to receive either SMT or exercises derived from the McKenzie method, in addition to information and advice from the “Back book” (82). Both approaches resulted in clinically meaningful improvements, but the McKenzie method led to significantly larger improvements in disability after 2 and 12 months (82). It may be argued that different forms of exercise could have different effectiveness for chronic LBP and therefore compare differently with SMT. This hypothesis was rejected by a systematic review, which found that no form of exercise is superior to another for chronic LBP (100). More recently, these results were contradicted by a network meta-analysis reporting that Pilates, stabilization/motor control, resistance, and aerobic exercise are the most effective exercise approaches for LBP (101). Interestingly, McKenzie exercises were not found to be better than a true control. However, this must be interpreted with caution due to the low quality of the evidence available to date (101).

Multiple systematic reviews have examined the effectiveness of SMT (with or without mobilization) compared to exercise. Equivalent clinical benefits have been reported for both interventions in patients with both acute and chronic LBP (99, 102). A recent meta-analysis by Coulter et al. found moderate-quality evidence to suggest that SMT significantly reduces pain and disability in patients with chronic LBP compared to both exercise and physical therapy (97). A set of three meta-analyses investigated the effects of SMT in patients with chronic LBP by comparing SMT or mobilization to currently recommended therapies (mainly exercise), non-recommended or ineffective therapies (inactive controls), and a combination of interventions (60, 103, 104). The data pooled from 47 randomized controlled trials indicated that SMT provides improvements in pain and disability that are similar to those of recommended therapies for the management of chronic LBP, including exercise (60). The analysis of individual participant data from 21 of these trials confirmed these findings while not being able to identify any individual characteristic that could act as a moderator of the benefits provided by SMT (103, 104). Therefore, chronic LBP patients may benefit from SMT and exercise to a similar extent, although it is still not possible to determine which treatment approach will be more beneficial for which patients.

The presented data indicate that SMT conveys a therapeutic benefit at least as important as other standard and recommended approaches of care for LBP. Indeed, patient-centered outcomes of pain intensity and disability were found to respond similarly to SMT when compared to standard medical care or physical therapy (105). Interestingly, a review of pragmatic trials found that chiropractic care (always including SMT) was as effective as standard physical therapy (106). This design does not allow the drawing of inferences regarding the contribution of a specific intervention offered by chiropractors (i.e., SMT). Nonetheless, the results are consistent with fastidious studies comparing SMT to the same modalities, indicating that chiropractic SMT should be considered as effective as any other recommended intervention, particularly for chronic LBP. These conclusions are summarized in Table 2.


Table 2. Effectiveness and efficacy (compared to inactive controls) of spinal manipulative therapy (SMT) for the management of low back pain (LBP).
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EFFICACY OF SPINAL MANIPULATIVE THERAPY FOR LOW BACK AND NECK PAIN

Few studies have used inactive treatment to assess the efficacy of SMT for patients with NP, and those who had, mostly examined the immediate effects of a single SM, which may or may not provide relevant clinical information (37, 59). Adding SMT to standard care for one group and comparing the outcomes to those of the group only receiving standard care (43, 45, 53) could be interpreted as a comparison of SMT against no treatment (59). However, an ideal comparator should be inactive and effectively blind patients. This design is less common in research on spine pain overall, as sham procedures are rarely inert or otherwise unsuccessful in blinding patients (117). For SMT or manual therapy in general, this is further limited by the complexity of designing a sham that mimics SM but that produces little or no effect (118, 119). A graphic summary of the results from these studies is available in Figure 1.

A single thoracic SMT or mobilization was compared to a control consisting of manual contact held for 2 min (41). No differences between groups were found in NP intensity post-intervention, albeit significant increases in range of motion were observed after SMT. It is possible that participants were not successfully blinded, as this was not assessed (41). Moreover, patients likely had different expectations for SMT compared to the control intervention, which may have influenced outcomes. Indeed, expectations are known to be a reliable predictor of clinical pain treatment outcomes (120). Based on the fact that it only induces short-lasting superficial heating effects, infrared radiation might serve as a more suitable inactive control (45). Significant improvement in NP and disability was reported after thoracic SMT compared to this control. However, expectations of pain relief were likely very different for both interventions. These studies seem to confirm that the control procedures are heterogeneous and not always indistinguishable, which may result in inadequate blinding (121). The latest Cochrane review concluded that thoracic SMT, when compared to inactive treatment, led to significant reductions in pain intensity at short and intermediate term for early stages of NP and in disability at any stage (59). Notwithstanding, evidence favoring thoracic SMT specifically against placebo is scant (42). Therefore, the specific effects of SMT for NP when examined against placebo remain not well-understood.

Sham SMT has been more frequently explored as a placebo comparator in efficacy trials of SMT for LBP (108). It is common to use a similar hand placement and patient position for sham SM while applying biomechanically different forces (e.g., lower force or velocity, non-therapeutic direction, or point of application) or no force at all (88–90, 92). Figure 2 illustrates the direction of the findings for each of the studies discussed below.

The immediate efficacy of a single SM for LBP of unspecified duration was compared against a sham manipulation, positioning the patient but not applying any force (92). Patients reported immediate pain relief after SMT compared to sham; however, these results may or may not be transferable to the clinical setting. In the longer term, SMT was compared to diclofenac or placebo for acute LBP (89). The large rate of drop-out in the placebo group (11/25 subjects) compared to both treatment arms only allowed for comparisons between SMT and diclofenac (5/38 and 4/37, respectively), but may indicate the clinical superiority of both treatments over placebo (89). Interestingly, the placebo used was a “real” SM, although applied to a distant and “non-dysfunctional” segment (opposite sacroiliac joint). This placebo may have been successful at blinding patients but is not necessarily inert. In a clinical trial recruiting patients with LBP of any duration, no differences were found in clinical pain intensity and disability after SMT, placebo, or no treatment (90). This was despite patients experiencing a significant decrease in temporal summation of pain immediately after receiving the first SM. Changes in temporal summation have been found to highly correlate with clinical pain. The authors attributed the negative results to the fact that most recruited patients had chronic pain (duration > 12 weeks), which may be less likely to respond to SMT (90). Recent data do not necessarily support this hypothesis. The negative results may rather be explained by a period of treatment and follow-up that was likely too short (2 weeks) for patients with long pain duration (90). The efficacy of SMT for patients with chronic LBP was also examined over a longer period of time (10 months) (88). During the first month of treatment, two groups received the same SMT, and a third group was exposed to sham manipulation. After the first month, SMT performed better than the sham for pain and disability outcomes (88). Subsequently, one of the two SMT groups continued to receive maintained SMT (every 2 weeks) for 9 more months. The two remaining groups received no additional treatment. Upon completion of the study, continued exposure to SMT after the first month was significantly associated with lower pain and disability, suggesting a superior efficacy of maintained SMT compared to no treatment (88). Similarly, to assess the dose response of SMT for chronic LBP, patients were randomized to receive a variable number of SMT sessions out of a total of 18 visits over 6 weeks (91). When SMT was not applied, a light massage was used instead as an inactive control. In the short term, 12 SMT sessions were found to be the most efficacious, while in the long term, 18 visits with SMT yielded the greatest differences from the control (91). However, the results are limited by the fact that the control massage cannot be considered a true sham but rather a potentially active comparator. In contrast to these studies, a recent trial using sham cold laser treatment as a placebo did not find any differences with SMT or mobilization (93). This may seem like an appropriate sham, apparently devoid of any therapeutic effect. Interestingly, treatment expectancy was rated by all groups, and although there were no significant baseline differences, the sham cold laser group had the strongest relationship between expectations and pain relief (93). Research on placebo effects indicates that different types of placebos may hinder different outcomes, even via independent neurophysiological mechanisms (122). It is plausible that SMT and laser therapy may induce different placebo effects associated with distinct therapeutic rituals and expectations. Therefore, such a comparison may not be the best suited to answer this question concerning the efficacy of SMT for LBP.

Earlier Cochrane reviews on the effects of SMT for acute LBP concluded that SMT is not superior to inert or sham interventions (123), except when used in combination with other modalities, including exercise and patient education (26). A review for the American College of Physicians' guidelines found no effect over inert treatment for the management of acute LBP and only a small effect for chronic cases (111). Two different systematic reviews with meta-analyses specifically examined the differences in outcomes between SMT and sham manipulation (107, 108). Scholten-Peeters et al. reported a standardized mean difference (SMD) of −0.73 in favor of SMT for NP intensity on a visual analog or numerical rating scale immediately after treatment, and an SMD of −0.47 for LBP in the short term (107). Ruddock et al. found similar results (SMD of −0.36) in support of the efficacy of SMT for LBP intensity in the short term (108). Along the same lines, a recent network meta-analysis found that manual therapy (including SMT) significantly reduced pain and disability in the short and intermediate terms compared with inert treatment for acute and subacute LBP (109). Specifically, manual therapy was reported to be the most effective non-pharmacologic approach. However, the effects of manual therapy (including SMT) against sham treatment are still considered to be small and, more importantly, not clinically meaningful (110). The low quality of placebo interventions used for SMT trials may be partly to blame for the low quality of this evidence, the large degree of uncertainty, and the difficulty in drawing consistent conclusions (119).

Imperfect placebos are not uncommon in spine pain research and impact the quality of studies on other types of interventions (117). However, trials on SMT for spine pain most likely suffer from lower quality due to inherent difficulties in designing and applying a credible yet inert sham SMT treatment (124). It is therefore essential to improve the quality of SMT placebos for future studies to reduce the uncertainty regarding its efficacy for the management of spine pain.



DISCUSSION AND FUTURE PERSPECTIVES

Research on SM and SMT for the management of spine pain has progressed significantly in the past few years. Accumulating data provide evidence favoring the use of SMT in the management of acute, subacute, and chronic NP and LBP. The available clinical research suggests that SMT could be as effective as other conservative approaches used to treat non-specific and chronic primary spine pain. Nevertheless, this does not lead to consistent recommendations in the management of these conditions, and SMT often comes after advice/education and in combination with exercise. This probably suggests that the quality of evidence on the efficacy and effectiveness of SMT remains insufficient.

Accordingly, for the management of NP, recent guidelines recommend the use of SMT based mostly on consensus (75). In cases of recent onset (acute and subacute) NP, SMT is recommended before oral analgesics (75), although not muscle relaxants (74). Overall, clinical guidelines currently recommend SMT for the management of NP and cervical radiculopathy in combination with other approaches, particularly exercise and patient education (18, 74, 75).

For the management of LBP, most guidelines recommend SMT, with some discrepancies regarding the circumstances in which it should be administered (19, 125). For example, the United Kingdom's National Institute for Health and Care Excellence (NICE) guidelines make it imperative that SMT be offered alongside exercise therapy for LBP irrespective of the stage (113). In contrast, the American College of Physicians' guidelines endorse SMT as a frontline non-invasive intervention, partly because patients with acute LBP improve over time regardless of treatment (17). Specifically, for acute stages with or without radiculopathy, clinical practice guidelines recommend the addition of SMT to education, advice to remain active, and self-management (112, 114, 116). For chronic LBP, the guidelines tend to recommend the use of SMT either alone or preferably in combination with other approaches (frequently second to advice, education, and reassurance) for patients with or without leg pain (114, 115). Recently, a decision aid developed for managing chronic back pain by Canadian colleges of family physicians endorsed exercise and SMT as the only interventions for which benefits likely exceed harms (15). For low- and middle-income countries, the Global Spine Care Initiative produced guidelines taking into consideration practical aspects such as cost (18). Their recommendations are to consider the use of manual therapy (SMT and mobilizations) as one of the primary treatment options in patients with both acute and chronic spine pain and SMT specifically for radicular pain (18).

The recommendations for the use of SMT in patients with LBP and NP are mostly based on comparisons with other interventions, specifically, “recommended” interventions. Nevertheless, high-quality evidence indicates that SMT is not clinically superior to non-recommended interventions for the relief of chronic LBP (60). In fact, the main gap identified in clinical research on SMT for spine pain lies in the low quantity and quality of studies addressing its efficacy against inactive controls. Hence, the effects of SMT against placebo or sham SM remain uncertain. This parallels the state of research on most interventions for spine pain, as no treatment has been demonstrated to be superior to any other or to placebo (126–128). It could be argued that effective treatments for LBP and NP have a large share of non-specific effects. In order to understand what the specific effects of SMT are in future clinical trials on spine pain, the studies should include a placebo intervention that is indistinguishable from SM and that does not produce therapeutic effects (124). This can be achieved by determining the mechanisms of pain relief by SM and confirming that the placebo intervention does not influence these mechanisms. In addition, placebo interventions need to be validated by confirming that blinding was successful (129, 130).

Another important challenge for the immediate future of SMT research is the need to identify patients who will respond better to a trial of SMT. Research on clinical predictors of the response to SMT yielded mixed results (44, 131). It has been proposed that joint pain affecting multiple body regions may act as a moderator of the response to SMT. For example, in individuals with LBP, presenting NP complaints was associated with a decrease likelihood of responding to SMT (132). Similarly, the probability of benefitting from SMT for NP is reduced for patients presenting LBP complaints (133). Comorbidity is common in patients with chronic NP and LBP (134), with up to 50% of patients presenting symptoms in both regions (135). Patients with overlapping pain may represent a subgroup [i.e., non-localized LBP (136)]. It is also possible that chronic LBP and NP are different manifestations of the same disorder (137). This is compatible with the proposed definition of chronic primary pain. If this is the case, the effectiveness of SMT for spine pain in different regions should be similar, and the differences reported in the present study may reflect limitations of the current literature. Recently, more effort has been directed toward identifying biomechanical factors that may influence the response, including spinal stiffness and multifidus muscle involvement (138–141). The results have not always been consistent, although recent models that include demographic, clinical, biomechanical, and neurophysiological predictors are a promising avenue of research (132, 142). A better understanding of the specific effects of SMT via mechanistic research on specific subgroups of patients with high-quality designs that include validated placebo interventions is essential for future clinical research. This should translate into more homogenous recommendations on the use of SMT for specific patients, conditions, and pain states.
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