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ABSTRACT 
 
 This paper describes and tests a largely ignored but important preliminary 

step for comparative effectiveness research: retrospective evidence syntheses to 

first establish a knowledge base of condition-based medical conditions. By 

aggregating and organizing what is already known about a treatment or system, 

gaps in knowledge can be identified and future research designed to meet those 

gaps.  

An information synthesis process may also discover that few knowledge 

gaps in the knowledge base yet exist, the gaps are negligible, and / or treatment 

effectiveness and study quality is stable across many years, but is simply not 

clinically important. A consistent finding of low effectiveness is evidence against 

more research, including exclusion of a treatment from future comparative 

effectiveness studies. Though proponents of weak treatments or systems may 

choose to proceed with further research, use of public funds or resources that 

eventually increase costs to the public are unwarranted.   

By first establishing a treatment or system knowledge base, at least three 

comparative effectiveness research decisions are conceivable: (1) treatment or 

system should be included in future comparative effectiveness trials to establish 

relative effectiveness for a given condition, (2) has promise but requires more 

research in a prospective CER trial, or (3) the treatment is less effective than others 
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for a given condition, making future research unnecessary. Thus, a “retroactive 

comparative effectiveness research method,” rCER, is proposed here to identify 

which treatments are worth including in future prospective trials and which are 

known to have small to modest effect sizes and are not worth the time and expense 

of a closer look. 

The rCER method herein showed that for non-surgical low back pain any 

treatments did not improve greatly upon the normal and natural pain trajectory for 

acute low back pain. Therefore, any advantage in pain reduction by any treatment 

of acute low back pain over back pain’s normal course of resolution without care, 

is quite small, and as such, the incremental cost for the marginal improvement over 

no treatment becomes quite large. While the quality of non-surgical low back pain 

studies over the past 34 years has steadily increased, the effect size has not, leading 

to the conclusion that future research on non-surgical low back pain treatment is 

unwarranted.  
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CHAPTER 1. BACKGROUND 
 

To solve our current health care crisis, we do not necessarily need large-

scale prospective head-to-head trials, such as those proposed for comparative 

effectiveness research (CER). Indeed, any condition-based CER should be 

executed in a step-by-step inferential method. Specifically, the current state of 

multiple treatments’ effectiveness should be synthesized for use in a decision 

analysis. Synthesis of current data or information might elucidate what is already 

known, how much more we need to know, and how much acquiring additional 

knowledge will cost. Where treatment data are not yet available or lack sufficient 

quality for an informative synthesis, then and only then is prospective research 

needed to estimate the clinical and policy values for patients and the health care 

system. 

Data already collected and published in the scientific literature on treating a 

specific condition must be organized in manner that facilitates clinical and policy 

decisions: sorting and abandoning marginal treatments and keeping promising or 

effective ones. Systematic reviews, meta-analyses, Cochrane reviews, and other 

evidence syntheses do not lend themselves to choosing best treatment systems. 

Conventional summaries leave decision-makers with too much uncertainty, and 

promulgate the myth that still “more research is needed” to inform decisions. 
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The intention of comparative effectiveness research (CER) should address 

the pressing need to choose the best treatments among several alternatives. The 

most obvious example of treatments which should be dropped by CER are those 

whose studies show (1) small effect sizes (2) that have been verified repeatedly 

over time (3) even as study quality has improved. Less obvious thresholds based 

on cultural and public acceptance might be especially difficult for loyal proponents 

of a treatment system to accept. For recommendation and use, the inferential 

threshold for a new treatment is reliability of results.  

Complementary and alternative medicines (CAMs), integrative medicine or 

therapies for illness treatment or prevention all share the appealing claim that they 

remove impediments to health rather than treat disease, which is a symptom of a 

deeper imbalance. Their proponents may claim that restoring healthy states will not 

express predictably in terms of specific signs and symptoms. There are at least two 

ethical problems with claiming non-specific outcomes as true treatment effects. 

 Clearly, the unpredictable is not reimbursable. Spending public funds on 

endeavors with unpredictable and unverifiable outcomes will never show a return 

on investment, by definition. Secondly, patients seeking care for specific 

conditions should, in good faith, expect treatment for their chief complaints when 

presenting to, and accepted by, a professional claiming expertise and treatment 

success. Implied in entering into a patient-provider relationship is a kind of 
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unspoken contract to solve a particular health problem or set of problems. Thirdly, 

non-specific effects may be attributable to a variety of contextual cues that have 

nothing to do with specific application of any treatment, yet affect outcomes as 

much or more than a marginal treatment or a condition largely improved by time 

and rest. 

Proponents of an unpredictable care system may attempt to offset the 

substitute a lack of predictability with other features, such as the ill-defined and 

highly subjective state of wellness. Multifinal (disparate and unpredictable) 

outcomes and tonal (just generally feeling better) benefits with an undiminished 

chief complaint are two attempts to dodge the unpredictability bullet. Another 

weak substitute is to claim future inestimable benefits, including less disease 

decades later, or longer life spans. Multifinal (uncertain result) or multitemporal 

(indeterminate time period) outcomes from CAM treatment that do not reduce 

uncertainty in the health care system and cannot be reimbursable. Undefined risk 

cannot be valued monetarily and the risk spread among insured investors. Defining 

risk, diagnosis, and cost to society of infectious disease, non-infectious maladies 

such as back pain, and disabilities are and can only be a basis for insuring in a 

crisis-based medical care system.  

What is needed is a retrospective CER (rCER), which can organize and 

establish what is already known about a treatment system, and identify current 
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gaps in knowledge and evidence in a format that improves decision-making for 

sorting which treatments deserve a closer look. An rCER procedure inserts two 

evidence thresholds to the acceptance of innovative treatments. First, any treatment 

system or treatment lacking outcome data is automatically excluded from the 

analysis. If the lack of data is because the treatment is so new that it has as yet no 

published studies at the time of the rCER analysis, then future eligibility in a 

retrospective or prospective CER depends entirely upon promising evidence. 

Evidence is required for the public to share risk by insurance. An unwillingness or 

inability to acquire evidence is a barrier to legitimacy as a method for improving 

public welfare. A pre-CER threshold would serve to exclude treatments that either 

have low to no predictability or its proponents refuse to test predictability of the 

treatment for whatever reason. In either case, a proposed treatment becomes a poor 

candidate for inclusion in public risk pools since it would only add more 

uncertainty to the treatment of a given condition.  

Many health care consumers and professionals might assume that the 

thousands of studies published each year about thousands of treatments are useful 

and used to direct, finance, and improve modern health care. Unfortunately, 

information at the individual study level is not usually useful until it is aggregated. 

In addition, most clinical studies do not compare treatments for the same condition, 

and which ones a consumer should choose and are shared risks by insurance. 
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Indeed, most clinical studies test treatment against only non-treatment comparison 

groups, and authors often interpret findings as important when results are merely 

statistically significant. That is, such studies may establish treatment safety, 

efficacy, and effectiveness, but they fail to inform health care delivery and 

financing, since 1) most treatments chosen for study and accepted for publication 

work better than nothing, and 2) statistical significance can be inflated by large 

sample sizes even when treatments are not that effective.  

While many published studies conclude that a treatment “works,” that is in 

comparison only with a no treatment-control group. Studies that directly compare 

one treatment to another are rare. Thus, though the need for comparative research 

is greater than ever, given escalating health costs, over-treatment, medical errors 

and treatment side effects, and the “medicalization” of self-limiting conditions,1-3 

real scientific comparisons are rare.   

The need to fill evidentiary gaps for improving policy and clinical decisions 

occasionally precipitates the US government to form an agency for the purpose. 

Over the past 40 years, the process of comparing treatments was called by several 

terms, including health technology assessment. Most recently, it has acquired the 

name of comparative effectiveness research (CER).4 

Gaps in knowledge may result from a lack of treatment comparisons for a 

condition, a faulty experimental design or data analysis, bias, and / or the normal 
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resolution of a condition by its taking its natural and normal course to resolution. 

Regarding this last instance, many non-life threatening maladies are self-limiting 

when acute, while the fear engendered by the experience can be debilitating. To the 

extent patients are in the midst of a severe acute low back pain experience, where 

movement is nearly impossible, an overwhelming fear may drive the patient to 

seek treatment with its expense, risks, complications, and side effects when the 

treatment was unnecessary, at least for the 80% of acute low back pain episodes 

that will resolve in within six weeks without any treatment whatsoever. 

Natural history (experimentally designated as a “significant time effect” in 

an ANOVA or general linear models) may indeed be a, if not the, primary driver of 

clinical improvement for many acute non-lethal conditions. But analytically, main 

effects of time are considered errors due to individual responsiveness to treatment. 

Intuitively, patients recognize that medicine has only limited success with non-

surgical low back pain. And patients often rely on the advice of friends and family 

who have lived through the condition and who may conclude that what helped 

them most was really just last person they saw, treatment they received, or 

behavior they engaged in before the condition resolved on its own. 

The term “whole systems” has recently become fashionable as a way to 

explain how alternative therapies seem to work, as claimed by patients and 

practitioners, without (as yet) understood or plausible mechanisms of action. Thus, 
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the whole system idea goes, unpredictable emergent properties of a “whole 

system” are greater than the sum of the system elements. The elements of context, 

non-specific factors, and treatment interact in mysterious ways to bring about 

unexplained successes. Treatment system failures, though perhaps just as common 

and perhaps even more important prescribing and paying for care, but are not as 

likely to be submitted for explication under a whole systems model. Alternative 

cures are thus expected as emergent properties, though just when, where, for 

whom, and for what disease cannot be predicted. Of course, allopathic medicine is 

also a whole system, and specialty subsystems might just as frequently bring about 

unexpected results, both as successes and failures.  

What attributes might a “whole system” with a strong “natural history 

effect” at work look like? First, one might expect the dominant institution, 

allopathic medicine, to be seriously criticized for uneven, including very bad, 

clinical outcomes. There is a widespread recognition of medical failures in both in 

the science and in public discourse.5 With regard to the lay public, popular 

magazines regularly interview back pain “experts” to give yet more information on 

a topic that is well-worn and must by now have fully saturated the public 

consciousness as a difficult and expensive problem that may or may not benefit 

from treatment.6 Regardless, back pain appears to sell magazines.  



 

 

19 

Further, the occasional finding that allopathic treatments are not always 

effective, but often carry serious side effects even more debilitating and chronic 

than the original condition, invites a variety of overly confident interlopers. A 

morass of missing and conflicting information presents opportunities for a variety 

of ancient, alternative, medical, and folk remedies to claim successes equal or 

surpass each another. Occasionally, the more scientific of each system of care will 

present research to corroborate their superiority, though that superiority is usually 

to a placebo or other kind of control group. A third feature of a care system largely 

driven by natural history is the paradoxical finding that even though no particular 

treatment or profession stands out as having a monopoly on back pain expertise, all 

systems of care appear to be nearly equally effective, including equal to some non-

treatment control groups. For instance, more than 200 chiropractic techniques, 

naturopaths, acupuncturists, and traditional Chinese Medicine proponents all claim 

and even document their effectiveness.  

Given naiveté, bias, and lack of resources in CAM science, there is a 

common unquestioned loyalty to large sample sizes rather than effect sizes. 

Statistical significance is often misinterpreted as sufficient evidence to support the 

use of a system of care. From the relative advantage of a treatment over no 

treatment, one might interpret that all treatments appear effective nearly 

everywhere and all the time. This implausible conclusion is a strong clue that cause 
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has been misspecified. The degree to which treatment exceeds natural history, or 

treatments just withhold unnecessary and risky treatments, encourage self-care, and 

reduce fear through reassurance is largely uncharted territory. Whatever 

advantages an allopathic or alternative treatment may have over the 80% resolution 

within six weeks most be subjected to cost analysis. Naturally then, a system 

dominated by natural history generates equivocal research findings. Whatever 

treatment effects might exist beyond “natural healing” can be difficult to parse 

from non-specific factors, and in some instances, researchers will reverse engineer 

what must have happened, i.e., look to improve predictability by expanding the 

mechanisms of action to include extra-corporeal or biopsychosocial causes,7,8 thus 

proposing models that are even more difficult to replicate and even less useful for 

prediction and actuarial purposes. For those researchers and whole system 

proponents who insist on spending more time and resources on the march to 

eventually reveal that a strong treatment effect will be inevitably be revealed in 

more and better-controlled experiments, disappointment has been the result in the 

past and will only likely continue into the future. Lower back pain is nearly the 

archetype of a wild and unsettled knowledge frontier.  

Back pain treatments are many and varied across many medical specialties 

and whole systems of commitment and belief including surgeries, physical therapy, 

occupational therapy, and psychotherapy differ by technique, personal preferences 
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and provider personality. Complex treatments and treatment systems offered by 

allied and alternative health professions make treatment decisions difficult because 

of their unstandardized and idiosyncratic (euphemistically called patient-centered) 

delivery.  

Producing more data and scientific information remains challenging to 

translate into better patient choices, a more thoughtful public health policy, or 

optimal clinical decision-making to maximize quality and minimize risks. There 

are at least three reasons for this. First, most individual studies compare one 

treatment to one “non-treatment,” typically placebo or usual care. Second, the 

statistical tests used in RCTs may mislead readers or be just plain wrong, a 

common and unfortunate state of affairs in some clinical literature. When errors or 

misinterpretations are introduced into a meta-analysis, they may be repeated or 

magnified in future research, publications, and policy decisions. Third, attempts at 

synthesizing available evidence in literature reviews, meta-analyses, and best 

evidence syntheses may use methods that do not set forth results in a manner that 

can be used in a full decision analysis or that would provide the transparency 

expected under better health care delivery and opening health care markets to real 

competition.   

 



 

 

22 

Evidence synthesis designed for better clinical and policy decisions 

Acquiring more data through bigger and more rigorous research studies is a 

serious mistake without first organizing data that already exists into a knowledge 

domain – a kind of science audit for deciding if what is known is enough for 

already deciding clinical and policy questions. No doubt, meta-analysis technology 

was a great stride in meeting the need for aggregating a number of studies and 

describing and summarizing the conclusions of a body of research in total. 

However, the knowledge summaries produced by Cochrane reviews emphasize 

effect size and specifically the effect sizes between treatments. Between-group 

effect sizes sufficed for clinical and policy decisions in an era when health costs 

took a back seat to treatment effectiveness and patient preference. Health care 

today has a multitude of practitioners claiming to treat the same condition. Today, 

with thousands of high quality medical journals and a high output of research, 

treatment questions remain unanswered.  

The current crisis in American health care requires new types and sources of 

information. Whereas in the past, patient choice guided by evidence was sufficient 

for treatment inclusion and reimbursement, effectiveness must also be balanced by 

costs and risks. An additional wrinkle was introduced in the last three decades 

when complementary and alternative medicines (CAMs) and therapies were 

mainstreamed into insurance reimbursement. The introduction of CAMs was 
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perhaps hasty in the sense that CAM providers were added to the too must be 

submitted to the same new of effectiveness, cost, and risk.  

As a cost example, if the effect size of chiropractic spinal manipulative 

therapy (SMT) for low back pain is 15% larger than the effect of self-care over six 

weeks, it may appear that chiropractic care is the better choice. If however, self-

care costs $1000 less than chiropractic SMT and if both treatments are equally 

effective after seven weeks, the decision favors self-care. The 15% difference at 

six weeks is not likely to be worth $1000 – unless the $1000 is offset by reducing 

risks of disability or income loss. Decisions of treatment system use and 

reimbursement are further complicated and constrained by who finally parts with 

their money to pay for services rendered, the patient or insurance company, as 

shown over three decades ago in the Rand Insurance Experiment.9,10  

Even statistical significance and effect sizes (ESs) do not lend themselves 

well to an eventual full decision analysis. The most common effect size that only 

describes end-point differences between treatment and control groups neglects 

important characteristics of time and natural history. Successes in the control 

condition can be quite interesting and informative, especially in conditions that 

have high rates of spontaneous remission, are episodic, have natural histories that 

favor recovery, or seem to be especially susceptible to non-specific treatment 

factors. Tracking the absolute effect sizes within each treatment arm can be more 
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informative, in addition to adding costs and risks necessary for a full decision 

analysis. Within-arm effect sizes tracked over time can show when treatments 

reach a maximum. If a maximum treatment is consistently reached after four 

weeks, as an example, this information will only be lost if the treatment end time is 

six weeks or six months, and an opportunity to curtail non-essential or over-

treatment is lost. Monitoring control group outcomes may demonstrate how much 

of the treatment effect is attributable to non-treatment factors, such as listening and 

reassurance. In short, to maximize information needed for full decision analyses, 

the data should be structured for within-condition changes. Later, risks and costs 

can be added to give cost-effectiveness figures.  

Under some circumstances, small treatment effect sizes may be interesting, 

depending on associated costs, risks, and the seriousness of the malady treated. A 

large effect associated with considerable costs and risk of death may or may not be 

interesting, depending upon patient’s prognosis and tolerance for costs and risks. 

Thus effect sizes are really only interpretable within a specific context of patient 

values, physical needs, and financial means. If insurance is the mode of 

practitioner reimbursement, then the values, needs, and means should in turn be 

acceptable to the general public and the public’s tolerance for risk and a 

willingness to invest to minimize catastrophic financial loss.11  
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That meta-analyses end up not being very informative to consumers, health 

policy experts, and even clinicians, should be no surprise for several reasons. First, 

the language of meta-analyses is usually couched in terms of falsification. This is a 

summary of the 2010 Cochrane review of “Combined chiropractic interventions 

for low-back pain (Review)”12: 

“Authors’ conclusions: Combined chiropractic interventions 

slightly improved pain and disability in the short-term and pain in 

the medium-term for acute and subacute LBP [low back pain]. 

However, there is currently no evidence that supports or refutes 

that these interventions provide a clinically meaningful difference 

for pain or disability in people with LBP when compared to other 

interventions. Future research is very likely to change the estimate 

of effect and our confidence in the results.” 

 
From the above summary, no action or decision can be made for an 

individual patient or class of patients with back pain. Should one see a 

chiropractor? Should everyone see an acupuncturist first? To the scientist familiar 

with the occasionally oblique language of research, chiropractic seems to not be a 

good choice for low back pain, according the Cochrane conclusion. To the 

clinician, it appears that all treatments for acute and subacute low back pain are 

equally effective. Yet the last sentence, “Future research is very likely to change 
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the estimate of effect and our confidence in the results” provides hope for hopeful 

proponents. “Likely to change” may show better effectiveness”. The same sentence 

may also be critically interpreted to mean chiropractic is not effective and future 

research will only increase confidence that it is not. The comment also encourages 

potentially unnecessary future research, especially if the SMT effect size has been 

stable for a long time. In so doing, the comment defers any decisions about SMT 

for low back pain to a future study that may give a more definitive answer. But 

what about a therapy that only offers a small effect size and highly variable 

results? Certainly there are such marginal treatments in existence today, including 

many allopathic medical ones.  

Consumers are unlikely to appreciate the nuances of falsification or null 

hypothesis significance testing reported in Cochrane summaries, and different 

choices may be based on the same evidence. Cochrane authors’ conclusions appear 

designed to not offend, but neither are they particularly informative, especially for 

decision-making. Perhaps the “oblique language” in Cochrane summaries is a 

natural extension of null hypothesis significance testing, NHST, used in the 

original RCTs. NHST tests a null hypothesis of no difference between treatment 

groups, and has been criticized for being more likely to make Type II errors (i.e., 

missing effective treatments), presenting results that are mostly incompatible with 
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normal decision-making, and for lacking mechanisms to naturally accumulate 

knowledge.13   

 Perhaps the most egregious shortcoming of meta-analyses is the lack of 

direct comparisons of relative effectiveness of multiple treatments for the same 

disease or condition. Noticeably absent from the above Cochrane review is the 

answer to: “Which treatment is best for low back pain?” Indeed, meta-analyses 

typically focus on the effectiveness of a single treatment or system of treatments 

without a detailed cross comparison with other treatments. Meta-analyses may 

indicate which treatment is best for a given condition, but then ignore absolute and 

relative effect sizes that allow direct comparisons and include costs and risks in 

subsequent cost-effectiveness, cost-benefit, and cost-utility studies.  The consumer, 

clinician, payer, or policy maker looking for the most effective or cost-effective 

low back pain treatment will not be able to decide based on the Cochrane review 

above; but neither will reading dozens of other Cochrane reviews on the 

effectiveness of massage, cognitive behavioral therapy, and acupuncture reveal the 

relative effectiveness of treatments for non-surgical low back pain. The simple 

questions, “Is acupuncture better for acute or chronic low back pain? And how 

would it compare to chiropractic or rest?” are not answered by meta-analysis on 

chiropractic, spinal manipulation, acupuncture, or rest (if such exists). Each system 
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of treatments is isolated in its own knowledge silo, which does not facilitate 

decision-making.  

 

The swamp of back pain causes and claims 

This paper focuses on non-surgical low back pain as an example of the need 

for improved evidence synthesis methods. By 2004, treating back pain cost 

Americans $26 billion a year, or 2.5% of the annual medical health care bill.6 In 

spite of dozens to hundreds of allopathic and CAM explanations of low back pain 

and over 16,000 articles in PubMed on the subject, costs of treatment and the costs 

to society and rates of back surgery continue to climb. The many advances in 

technologies, tests, imaging, and new procedures over the past few decades have 

not improved treatment outcomes. The most mysterious condition from a treatment 

and diagnosis perspectives is simple low back pain, also known as non-surgical 

low back pain. Other kinds of low back pain include nerve root involvement, and 

back pain from a serious underlying spinal pathology.7,8 Back pain persisting 

longer than six weeks is chronic, often “continuing in the absence of demonstrable 

pathologies”.14,15 Acute low back pain has a duration of less than six weeks. A 

newer category of back pain is chronic pain syndrome, which includes the 

psychological, emotional, and social components, along with physical signs and 

symptoms.7,8  
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 There are three dichotomous classifications that are conventionally applied 

in RCTs and evidence syntheses of low back pain. The first class, already 

introduced, is low back pain that requires surgery versus back pain that does not. 

Ideally, surgeries are only performed on patients with an identifiable underlying 

pathology causing their pain. Advanced imaging techniques are crucial to finding 

fractures, dislocations, or diseases, before surgery is indicated. Non-surgical low 

back pain has no clinical signs of an underlying disease process, but the pain 

persists nonetheless.   

 Another common and sensible back pain classification is acute versus 

chronic. Acute versus chronic is common in single RCT studies and evidence 

syntheses in recognition of the differences between the two conditions in response 

to treatment and in recovery. What makes the classification important is that the 

spontaneous remission rate is dramatically higher in patients who are experiencing 

acute pain. And chronic pain causes permanent tissue and central nervous system 

changes. In the studies to be included in this analysis, acute pain was usually 

defined as pain lasting fewer than six weeks. Acute pain is the precursor to chronic 

pain for some unfortunate patients. Chronic is used to describe pain that last more 

than six weeks, but chronic low back pain may last over months to years, even 

most of one’s life. Subacute is another classification commonly mentioned in the 

literature. Subacute refers to a pain that has lasted longer than acute, but shorter 
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than chronic pain. Specifically, back pain researcher Nikolai Bogduk defined these 

three types of back pain formally as: 

 

Chronic low back 
pain 

Low back pain that has been present for at least three 
months 

Acute low back pain Low back pain that has been present for less than three 
months 

Subacute low back 
pain 

Low back pain that has been present for longer than five to 
seven weeks but not longer than 12 weeks16 

 

 The third dichotomous class useful in study low back pain is the dimension 

of effectiveness times for treatments. For purposes of this paper, the short-term 

effectiveness window is from beginning of treatment up to six weeks. After six 

weeks treatment is considered long-term. For the longer-term effect sizes, there 

were data from six weeks up to six months for robust inference in most studies. 

The question of how long a treatment lasts is a crucial one in low back pain 

because recurrence is a problem. So too, is the episodic nature of a chronic low 

back pain which has “flare-ups”. The extent to which a treatment controls episodes 

may be the real treatment effect, since the pain comes and goes on its own.  

 In spite of all that is known about low back pain, a high level of uncertainty 

exists about its appropriate treatment. In 1994, an expert panel reviewing over 

10,000 studies on back pain treatments of all types concluded that only one in 100 

back surgeries was successful.5 Furthermore, the experts concluded that the 
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evidence at the time only supported 1) bed rest for up to four days, 2) a course of 

spinal manipulation, and 3) limited use of non-steroidal anti-inflammatory 

medications, or NSAIDs.  

The apparent conundrum that, on the one hand, no single treatment system is 

particularly effective for non-specific low back pain, and on the other hand, (an 

observation celebrated by chiropractic researchers) that all (chiropractic) 

treatments work equally well strongly suggests that natural history is at work, and 

acute low back pain treatments are, to some extent, capitalizing on this normal and 

natural progression. Ultimately, given time, most acute low back pain resolves 

without treatment.14,15 But acute LBP can be so severe and debilitating that terrified 

patients7 may seek and receive unnecessary treatments that may slow recovery and 

cause multiple side effects and risks. Chronic back pain also shows some degree of 

spontaneous recovery, though much less, with an estimated 40% annual recovery 

rate. But chronic low back pain patients, desperate for relief, often try many 

treatments and eventually opt for surgery with the added risk of “failed back 

surgery syndrome”.17 

 

Meta-analyses fail to inform decisions about back pain 
 

Evidence syntheses available from the early 1990’s through 2010 included 

56 randomized controlled clinical trials of spinal manipulation compared to other 
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treatments and control conditions. Over twenty meta-analyses have re-examined 

the same 56 SMT trials published over the past 36 years. The studies included vary 

from one meta-analysis to another because meta-analyses differentially excluded 

certain RCT’s for lack of specific treatments and study quality.18 A few studies did 

allow multiple treatments to be administered per the discretion of the 

practitioner.19-26  The studies in which clinical judgment was allowed and exercised 

might improve external validity, generalizability, and gain a better perspective on 

professional effectiveness of chiropractic as “whole system” of care. Allowing 

more clinical tools to be applied in according with the judgment of the provider is 

more representative of the actual patient experience and the actual performance in 

the field.  

Since 1974, nearly 17,000 patients have entered into either a treatment or 

control arm in SMT studies. These 56 studies all included SMT because SMT was 

the object of study, but there were 12 classes of treatment, including three levels of 

no-treatment controls. Treatments are listed in and described in more detail in 

Table 1. Treatments in addition and comparison to Nearly 6605 patients started 

SMT treatment, and in all treatment arms 16,000 completed these 65 studies, while 

6151 patients completed SMT treatment. In the field, SMT is performed each year 

on nearly 22 million chiropractic patients, chiropractors see nearly one-third of all 

back pain patients, and osteopaths, physical therapists, and a few medical 
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physicians treat lesser a smaller number of patients by SMT. Conditions treated by 

SMT are musculoskeletal complaints and injuries, but primarily back and neck 

pain.27 

What knowledge has been acquired with the considerable resources brought 

to bear on non-surgical low back pain as compared to SMT research? Examples of 

non-informative information abound in the low back pain and SMT literature and 

evidence syntheses. A 2010 “literature synthesis”28 on low back pain studies states:   

“The reviews found that spinal manipulation was superior to 

sham intervention and similar in effect to other commonly used 

efficacious therapies such as usual care, exercise, or back 

school. Furlan et al concluded massage is beneficial for patients 

with subacute and chronic non-specific low-back pain based on 

a review of 13 RCTs.”28 

Even though the volume of SMT evidence syntheses rivals the number of 

original studies, useful information for when and for which patients is still needed. 

Such obfuscation may not be deliberate, but it certainty does maintain the status 

quo for back pain care, for which no particular treatment is better than another and 

all treatments seem to work, leaving the consumer and payer are uninformed.  

There is a need for an evidence synthesis more appropriate for deciding 

treatment or system alternatives, exceeding the limitations of Cochrane 



 

 

34 

collaboration, meta-analyses, systematic reviews, literature syntheses, and expert 

consensus processes. Comparative effectiveness research can and should include 

more facets of treatment, especially attention and approximation of whole system 

management, and allow head-to-head comparisons for inference of different 

treatments and whole systems of care.  

 

Adapting meta-analysis to decision-making by CER 

 According to the National Academy of Science, “Comparative effectiveness 

research (CER) is a strategy that focuses on the practical comparison of two or 

more health interventions to discern what works best for which patients and 

populations.”29 CER methods may not differ strikingly from meta-analytic ones, 

but CER output will include information such as comparisons between treatment 

variables such as costs and risks in addition to effectiveness. In this paper, non-

surgical low back pain offers examples for estimating the likelihood of having 

established stable treatment effects and whether there are more parsimonious 

alternative explanations for effectiveness other than treatment including attention 

to the patient, patient preferences, provider persuasion and impression 

management, patient expectations, non-specific factors, recovery associated with 

sham or placebo, and natural history.  
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In principle, comparative effectiveness research is nothing new to medicine 

and health policy, but its use as a clinical and policy decision tool has had 

difficulty getting a foothold in the United States. At least three Federal agencies for 

comparing medical treatments have been disbanded in the US since the 1970’s.4 

Yet, today’s escalating health care costs once again demand ways to discern what 

treatments work best and for whom.  

Recently, author, physician, and back pain researcher Nortin Hadler 

criticized CER as complex and expensive endeavor that will only collect inferior 

data.30 But Dr. Hadler missed the opportunity for CER to act as a barrier to 

marginal treatments and systems of care. This paper aims to demonstrate a post 

hoc CER methodology for consolidating available information about a treatment or 

system of care in a manner that better facilitates decision-making by clinicians and 

policy makers. If it is found that treatments for some maladies have unstable and 

uncertain treatment effects upon review of a retrospective CER, then prospective 

studies may be a good idea, depending upon initial estimates of treatment potential, 

and economic risks to consumers and society. If, in the low back pain example, all 

research published over the past 36 years on spinal manipulation points to a stable 

effect size, then the addition of cost and risk data provides sufficient information to 

make informed choices about broad SMT usage. Stable effect sizes also suggest 

that while future research may reduce measurement error, more research will not 
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find more effectiveness. More research is not needed, and research funds may be 

better spent other societal concerns.  

In cases where treatments appear promising, but data are scant, future 

research may improve effectiveness estimates by direct head-to-head comparisons 

with other treatments or in better evidence synthesis methods that also include 

costs and risks of treatment. This means that the decision to undertake more 

research in the future is also a decision that should be made empirically. The 

decision to initiate or continue to investigate a treatment is clarified by estimating 

the current degree of uncertainty still left in the treatment and cost of reducing that 

uncertainty.31  

 
Non-treatment effectiveness 
 

Back pain is one of those conditions for which allopathic medicine does not 

have a good track record in treating both non-surgical and surgical low back pain. 

Other conditions of medical controversy include allergies, colds, eczema, and other 

conditions with known psychological connections. Seeking a solution to an 

annoying health problem outside of allopathic medicine might be expected if hope 

is unavailable under allopathic methods. Further, the assurance and comfort for a 

chronic condition are also of benefit.  

Non-treatment factors can be as powerful in clinical outcomes to an degree 

rivaling treatments themselves.32 Even the practitioner can misattribute observed 
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clinical changes to treatment when these non-treatment, non-specific factors or 

natural history are actually responsible for patient improvement. As an example, 

chiropractors that demonstrate a resolution of 60 to 70% of acute low back pain 

cases within six weeks as success are doing no better than natural history. 

Allopathic medicine research increases experimental controls to isolate the 

effects of treatments from non-specific factors. Science is self-correcting over time 

as subsequent studies improve the control of non-treatment variance, leading to 

better estimates of a pure treatment effect. However, problems abound in applying 

these efficacy models to practitioners of arcane, idiosyncratic, and diverse clinical 

arts with provider-induced demand and impression management refined through 

continuing education seminars. Add to this complex personal system a lack of 

standardization in diagnosing and treating episodic, self-limiting, and non-life-

threatening conditions in vulnerable and fearful patients who may be disabled for 

the first time in their lives, and whose self-efficacy is shaken. From the 

experimentalist viewpoint, isolating CAM treatment effects appears nearly 

impossible; leading CAM proponents to claim only whole system investigations 

could possibly address this level of complexity. Fortunately, this is not true. 

Psychological and program evaluation research methods have been working 

with system complexity for many decades, and offer some practical solutions for 

the seemingly intractable complexity. In brief, a process of elimination isolates 
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treatment effects by comparing effect sizes of studies with more controls to those 

with fewer ones. The difference in effectiveness treatment versus a sham group 

versus a no treatment waiting list group (presuming waiting list is the group with 

low back pain receiving the least attention) estimates how much outcome is from 

treatment. Identifying which non-specific factors are responsible is a difficult task, 

but can be estimated by a process of elimination. A large literature base of high-

quality research facilitates this process. SMT is just such a domain.  

Impression management, belief, placebo, careful and active listening, 

motivational interviewing, patient attention, and both provider and patient 

expectations are just a few of the many demonstrated factors often deeply 

embedded in any practitioner and patient dyad, in addition to treatment. Many 

psychosocial factors either promote or limit recovery in low back pain.33,34 Job 

satisfaction,35,36 belief, confidence, expectancy in treatment,37 provider 

persuasiveness,38,39 and natural history14 of resolution of most low back pain cases 

within six weeks could, if strictly additive, explain nearly all treatment 

effectiveness.14  

Rather than making the common mistake of trying to isolate non-specific 

effects by increased experimental control, these the sum total effect of these factors 

might subsequently be estimated by estimating “whole systems” effect sizes and 
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subtracting non-specific factor effects from treatments that include most or all non-

specific factors. This procedure was not pursued in this analysis.  

If some variance could be from non-specific, non-treatment, predictor 

variables, then the most parsimonious explanation should be chosen. While a 2005 

paper by a research psychologist32 established non-specific effects by comparing 

various levels of attention and patient contact, though he missed the parsimonious 

explanations of cognitive biases and social psychological effects well-established 

over the past 60 years.   

When an especially effective provider is reported or self-proclaimed, the 

most parsimonious explanation is an over-abundance of non-treatment factors. If 

the provider is the source of his own performance data, then judgment biases 40,41 

must be first checked with success rates confirmed by independent and objective 

sources. Provider-induced effects are most evident under sham and placebo 

conditions. In a related question it would be interesting discern whether clinical 

effectiveness in low back pain treatment is born rather than trained. Various levels 

in education of spinal manipulators can be isolated and evaluated either as a fixed 

or random effect in producing effect sizes. 
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Acute low back pain 

 One “problem” for all providers of treatment of non-specific acute low back 

pain is its high rate of natural recovery. Studies repeatedly show that control and 

SMT groups follow nearly identical trajectories to recovery.21,24,25,42-45 Acute low 

back pain in particular follows a very well described path to recovery.14,46,47 

Estimates of the resolution of acute low back pain within the first six weeks range 

from 60 to 90 percent.14 Results from acute low back pain studies often resemble 

Figure 1 below, which compares osteopathic SMT (called OMT) with usual 

medical care. Unfortunately, the expected significant time effects are often cited in 

RCTs and meta-analyses as evidence of SMT effectiveness as evidence of 

effectiveness. This inferential mistake may be attributed to clinician or researcher 

naiveté, or a high regard for statistical significance, or just bias. But in any case, 

the effects of time and rest are the real baseline effect size. Figure 2 below shows 

SMT delivered by a chiropractor as compared to a self-care instruction booklet and 

general management by a physical therapist. This study was published in New 

England Journal of Medicine in 1998.43 

 Regression to the mean48 is another reason for the precipitous drop in pain 

within the first three to six weeks of treatment. Regression to the mean occurs 

when patients reporting the most pain at intake experience the greatest drop in pain 

scores. This artifact may mislead researchers into believing all patients experienced 
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benefit, when the data were simply taking measures as flare-up of symptoms. A 

closer look, however, should show the same pattern among those in the control and 

sham treatment groups, unless a treatment group ended up with many patients with 

high initial pain scores. Indeed, an acute pain patient may visit many practitioners 

and finally get to a specific practitioner just as the pain has traveled its course, 

misleading patient and provider that the last treatment was the effective one.  

 

Chronic low back pain 

Chronic low back pain has a much slower trajectory to resolution, ranging 

from months to years. Costa et al49 examined the course of recovery of 406 back 

pain patients with a current exacerbation of chronic low back pain. Patients 

reported to physiotherapists, chiropractors, and medical practitioners for treatment. 

The authors found that the probability of recovering was almost 0.40 at one year 

after onset of symptoms. At the early monitoring periods of 30, 60, and 90 days, 

probabilities of recovering hovered at and above 0.10. Table 2 summarizes the 

percentage of patients expected to experience complete resolution of low back pain 

by natural history.  
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Testing the whole system question 
 

One question and quick defense of variable results is just how much of 

chiropractic clinical effectiveness is accounted for by SMT treatment alone for low 

back pain and how much better results may be if more chiropractic clinical tools 

are employed in treatment. This is the persistent “whole system” question currently 

prevalent in CAM literature.27  The intuitive appeal of a more comprehensive 

clinical approach - or “whole system” of care – that is greater than the sum of the 

parts. “Whole systems” have a more inclusive and natural ring to them, since 

wholism or holism have been strong arguments for human individuality and 

dignity. In addition to the biopsychosocial contexts of illness and recovery are 

often added emotional and spiritual dimensions. For some reason, the   

 For example, Meade et al24,25,42,50 found chiropractic management to be 

significantly better than normal hospital management for almost 700 back pain 

patients in the UK during 24 months of observations. Yet the relative effect size 

between the hospital and chiropractic groups was modest (2.39 versus 1.68 at six 

weeks and 2.94 versus 2.04 at one year for chiropractic and hospital, respectively). 

Nevertheless, the large sample sizes (the chiropractic group started with 357 

patients, the hospital group with 309) produced a significant difference (see Figure 

3), which in turn was assumed to be clinically important. 
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Some of the studies selected here offer opportunities to test the whole 

system of chiropractic care. In seven studies,19-24,26 chiropractic services were not 

constrained to SMT, and were more similar to typical services practiced in the 

field. There might be, and probably are, biases caused by the closer observation of 

the practicing chiropractors. As almost all of the treating chiropractors in these 

studies were not performing the initial diagnosis and triage, they could not have 

referred some cases to other providers for a better match of treatment with 

symptoms.   

Some of these studies get closer to the chiropractic whole system than those 

that limit chiropractors strictly to SMT. Yet, by the nature of exclusion and 

inclusion criteria, many chiropractic studies necessarily minimize the important 

system element of differential diagnosis as performed by the chiropractor. The 

“whole system” argument is currently popular among CAM researchers because 

whole systems behave in ways that cannot be predicted by only knowing how the 

parts operate.27,51 Scientific reductionism, so the CAM argument goes, may be 

good for understanding phenomena that can be completely proscribed, but it leaves 

out effective and highly interactive components of whole treatment systems. 

CAMs must behave with emergent complex system properties that work well in 

clinics, but fail under “linear” reductionistic science. The gap between the 

frequently observed day-to-day clinical successes and poor research findings may 
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lie in the application of mysterious higher-order and harder-to-understand 

principles of quantum mechanics and chaos theory.  

By separating studies in which a provider uses only SMT from those in 

which more judgment and a variety of treatments are allowed, an estimate of whole 

system performance by measuring effect size is accomplished by the degree to 

which these studies approximate whole system operations. The primary system 

element of some interest that is excluded in SMT-only studies is differential 

diagnosis. On the other hand, the impact of excluding diagnosis may be minimal 

because CAM practitioners often prefer their own diagnostic systems, and CAM 

practitioners are likely to treat most any presenting patient short of serious 

pathology under their own diagnostic system.  
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CHAPTER 2. METHODS 

  Articles on the non-surgical management of low back pain chosen for this 

analysis were obtained from meta-analyses, evidence syntheses, systematic 

reviews, Cochrane reviews published between 1992 and 2010.14,15,18,28,46,52-57 

Evidence syntheses are organized by type of treatment, and they tend to focus on a 

treatment’s performance when compared to a no-treatment comparison group. In 

addition, studies of osteopathic were retrieved after review in osteopathic 

manipulation for low back pain. Some of the osteopathic studies were not included 

in the extant evidence syntheses of SMT. In all cases, original studies were 

retrieved to fill in information omitted from most evidence syntheses such as 

assessment times after commencing treatment.  

Sixty-five clinical trials qualified for this analysis by virtue of high enough 

quality to be included in at least one meta-analysis. Among the 65 studies there 

were 94 different study arms comparing SMT to other treatments and to control 

groups. These 65 studies and 13 different treatment groups provided a total of 94 

comparisons. The 94 comparisons further branched into 252 time assessment 

periods. All studies, sample sizes, quality scores, and time to assessments are 

included in Appendix A.  

Pre-post pain scores and change scores of all study arms were the preferred 

data that were extracted from the studies. Reported pain scores were compared 
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with those reported in meta-analyses. Some studies, for example, include three or 

four comparison arms to a primary treatment such as spinal manipulation. The 

placebo, sham, and no treatment comparison arms might also be evaluated for 

effect size, since there might be random effects attributable to study. Estimating 

effectiveness of non-treatment factors might be informative in judging the 

effectiveness of treatments themselves. A high effect size for SMT also 

accompanied by a high effect size of comparison arms within the same study may 

indicate a study effect is a study effect.  

Some meta-analyses reported study effect sizes as a raw or unstandardized 

mean of difference between change scores, along with standard errors. But studies 

are reported treatment performance as success rates, such as number of patients no 

longer in pain after treatment. For count data, the proportion of successes was 

computed along with a 95% confidence interval using R ‘prop.test’. For continuous 

data, standardized change scores and a variance for each arm were computed from 

information given in each evidence synthesis or original study. When a difference 

score was summarized as “t” the original means, and standard deviations could be 

computed from available information, including “t”, sample sizes, significance 

levels, and confidence intervals.  

 Study quality scores data were obtained and entered into all analyses. The 

most common quality indicator used in these studies was one devised by Bronfort, 
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which rated study quality from 0 to 100.18 Jadad quality scores range only from 0 

to 5. It was thought that the Bronfort scale, developed by a chiropractic researcher, 

might be more sensitive to small gradations of study quality. As a check against 

bias, the effect size statistic was compared to study quality by correlation 

coefficient. And chiropractic was compared to the other treatments with Bronfort 

quality scores as the dependent variable.  

  Studies fell into two measurement categories, continuous outcomes and 

simple counts of patients experiencing treatment successes. Each time period 

assessment was treated as a different study in some analyses since response to time 

is a primary confounding factor with treatment (reported pain decreases 

dramatically with time). For example, a study on acute back pain treatment with 

assessments taken at six weeks, six months and one year would have effect sizes 

calculated for each of the following time periods: effect size from baseline to six 

weeks, effect size from baseline to six months, and effect size from baseline to one 

year. Each effect size is cumulative, that is, effect sizes at time tn include the effect 

sizes from tn-1 and tn-2 when they are reported. 

 
Coding decisions 
 

One innovation in this study was to estimate the effects of each treatment, 

control, or comparison within each arm, rather than as the commonly reported 

mean differences between arms. The reasons for this approach are that it 1) it 
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reduces the inferential bias of a small difference being declared significant when 

large sample sizes are present but the difference is clinically unimportant, and 2) 

allows the observation of the relatively large effects that do occur within each 

branch with the passage of time. Some authors report significant time effects from 

repeated measures analyses of variance as evidence of treatment effectiveness, 

even when non-treatment control groups experienced the same decrease in pain. 

Including all arm changes in analyses also can estimate effects of non-specific 

factors often obscured in paired t-tests and analyses of covariance. When literature 

syntheses and meta-analyses report significant changes or differences between 

rates of change, observations might be better understood in light of how the control 

groups also performed, thus introducing better control of threats to internal validity 

48 or finding an omitted or misspecified variable.   

Pain outcomes were in a few cases reported as counts of treatment successes, 

and the average improvement measured in continuous data in each treated and 

control group. The continuous data were primarily from the visual analog scales, 

but also from Oswestry and McGill-Melzack. All instruments collecting the pain 

data were converted into Cohen’s d, which is “unitless”, as it is the number of 

standard deviation units changed from the pre-treatment scores.  

Count data were converted to mean number in each branch improved (“p”) 

with standard deviation of the proportion of clinical successes in the study arm of  
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√ p * q, where q = 1 – p or the number of failures. When the group pre- and post-

treatment means of each study arm could not be found either from the meta-

analysis or original study, they were imputed from existing information, such as 

sample sizes, summary differences between means, or summary differences in 

rates of change. For example, when only difference scores were reported, the 

control group was set to “0” (zero) improvement and the comparative treatments 

were taken as differences from the comparison groups. When studies compared 

SMT to other treatments, instead of non-treatment control groups, the known least 

effective comparison group was considered the primary comparison treatment. 

Ultimately, studies relying on count data were excluded from the final analyses 

because count effectiveness was deemed to be too different from continuous data 

for analysis.  

 

Pain as the primary outcome 
 

As implied above, the primary outcome of interest is reported pain, usually 

as a subjective report, and as a single-item response to the 100 mm visual analog 

scale (VAS). In measuring the latent construct pain, classical test theory (CTT) and 

item-response theory (IRT) require multiple items to establish reliability of 

measurement.  
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A single indicator of pain in each study thus weakens pain assessments. This 

issue may be addressed by anchoring instrument responses to observable behavior 

that is affected by pain, such as disability. Single item measures of pain are 

axiomatically of unknown internal reliability, but their use is prevalent in the 

medical literature and assumed to be at least valid. Whether the VAS or other 

single-item pain report can provide reliable data, it is important to remember that 

responses to pain questions should be administered to patients in a consistent, 

standard, and comprehensible manner. Pain may be worse at night or worse during 

the day. Administering pain questionnaires only once daily at different times each 

day, introduces variability. Often, the psychometric qualities of subjective report 

instruments are just ignored, making the instruments themselves a source of 

uncertainty and measurement error. 

Pain reports can be moderated by many psychosocial factors, including 

secondary gain associated with automobile or work-related accidents, in which 

monetary rewards are involved for patient and practitioner. Also, work satisfaction 

has been shown to be related to disability.7 Secondary gains may encourage 

patients to not improve (i.e., they are rewarded for staying injured), and even a 

scrupulous practitioner may consciously or unconsciously encourage a patient to 

prolong his illness based on clinical signs that persist. In the best of worlds, a 
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patient’s pain report guides clinical management, ultimately leading to discharge or 

referral to the next best option.  

Further, patient pain reports can vary by time of day or day of week, or be 

retrospectively biased in recalling how bad his previous pain states were a week or 

month ago. Conceivably, any patient response is biased in one direction or another 

by common retrospective and attribution biases which can be affected by pain, and 

which affect the experience and reporting of pain. In the clinical triage of back 

pain, pain worse at night while in bed indicates very different causes from back 

pain relieved by standing. Pain reports introduce error, but this error can be 

managed by collecting more information about the circumstances present when the 

data were collected.  

Ultimately, pain is a latent construct purportedly measured by a number of 

instruments such as McGill-Melzack, Oswestry (which includes disability), a 100-

mm visual analog scale (VAS), Likert ratings, SF-12 and SF-36 instruments, and 

some others. A preliminary data analysis comparing many low back pain measures 

performed by Menke and Figueredo (unpublished) found a high correlation 

between pain and function among outcomes such as Roland-Morris, visual analog 

scales (VAS), Oswestry, and McGill-Melzack instruments in a back pain study 

with 170 patients. Of course, different studies of low back pain may use different 

instruments to assess pain. Since all pain scores are converted to effect sizes, 
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variance introduced by type of instrument might be minimized, although reliability 

of instrument may still be an issue.  

 

Choice of effect size statistic  
 

The most common pain measure used in these studies was the single-item 

100 mm visual analog scale (VAS). Other studies used the Melzack, SF-36, and 

Roland Morris disability scales. The Roland Morris instrument has a pain subscale. 

When reported at all, many studies and meta-analyses reported effect sizes in terms 

of Cohen’s d. This current study used the effect size indicators, Cohen’s d and 

Pearson’s r, which offers more flexibility across many a variety of statistical 

analyses, as described in Rosenthal.49 Nonetheless, Hedges g and its variance were 

also computed from d as a way to reduce estimator bias for small studies. Cohen’s 

d was nearly the same as Hedge’s g for all studies, so Cohen’s d was chosen as the 

primary effect size outcome.  
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Treatment groups 
 
 Each study arm was grouped according to general function. There were 

thirteen major treatment categories after the groupings. The names and details of 

the primary treatment groupings are in Table 1. 

 

 
Costs and risk 

Cost per episode of back pain management by each method of treatment is to 

be found in previous publications by the author,58 and is also available in public 

databases such as Healthcare Cost and Utilization Project (HCUP) and Medical 

Expenditure Panel Survey (MEPS). Other studies estimate risks associated with 

each treatment or system of care.59 One issue that is often overlooked with respect 

to treatment harm is the withholding of timely treatment that can lead to more pain, 

disability, increased costs of additional treatment or medicine required, or greater 

risk of disability. Damage accrued from delaying care by seeking or staying too 

long with an ineffective treatment may be estimable at some future time, in quality 

adjusted life years, or QALYs.  
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Data format and study quality estimators 
 

Among the studies used here, four distinct provider types delivered spinal 

manipulation either as a single treatment, or in some combination with other 

therapies. In studies in which SMT was combined with other therapies, the 

comparison arms usually included the additional therapies under the assumption 

that an increase in the treatment arms that added on SMT would have displayed the 

effectiveness of SMT only. Any advantage of SMT treatment for that study was 

expected to be observable within a random effects model when entered into 

subsequent analyses.  To the extent possible, no studies were omitted from this 

analysis, unlike other meta-analyses in which if specific treatment effects could not 

be isolated, those studies were dropped from analysis.18  

Excluding studies from an evidence synthesis is unfortunate for at least two 

reasons. First, here the decision led to the exclusion of studies with large sample 

sizes that could enhance external validity. Second, exclusion of studies, even based 

on solid rules, may introduce overt or subtle bias. Bayesian60-62 and 

likelihoodist13,63 analysts express the legitimate concern that dropping data that do 

not fit normal distributions or an analyst’s judgment risks introducing bias. Thus, 

in this paper, even lower quality studies were included with quality as a predictor 

or covariate in linear models. By coding complex and combined treatments as 
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dummy variables, the added effects by more complex or whole interventions may 

be estimated in general linear model analyses.  

Mean effect sizes along with 95% confidence intervals were reported within 

each of the four back pain conditions: (1) acute short-term relief, 2) acute long-

term relief, 3) chronic short-term relief, and 4) chronic long-term relief. The 

resulting effect sizes for each treatment within each treatment arm allowed direct 

comparisons of treatment effectiveness under the expectation that each of the four 

conditions would improve by some amount as a result of natural history alone. In 

addition, each type of non-specific treatment (the control - comparison groups) was 

coded from least-to-most clinical and personal attention estimate which non-

specific factors are most effective in improving acute and chronic back pain. Other 

adjustments, such as whether a CAM or non-CAM journal published the study, 

were used as a measure of publication bias.  

 

Which treatments work best for non-surgical low back pain? 
 

Chronic and acute low back pain syndromes are traditionally treated as 

distinct clinical entities. Some treatment systems include a third category – 

subacute low back pain. While low back pain categories often based on acute 

versus chronic forms, the question remains as to whether the acute versus chronic 

classification makes a difference in treatment effectiveness and costs. As seen 
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before, acute low back pain tends to resolve without treatment in 60 to 90% of 

cases, setting a rather high bar for a treatment to surpass.  

In addition, most RCTs and evidence syntheses have also dealt with short-

term rather than long-term effectiveness. Whether an investment in chiropractic by 

patients and insurance companies SMT is worthwhile depends in large part on how 

long the effects last. Thus, both acute and chronic low back pains are divided into 

six weeks or less and over six weeks.  

 

Which provider of spinal manipulation is most effective? 
 

Of particular interest is the question of where chiropractic manipulation 

stands relative to other treatments. Manipulation appears to be moderately effective 

for acute low back pain, and its role in treating chronic low back pain is 

undetermined. This paper attempts to make a better absolute estimate of SMT 

effectiveness, and where it stands in the context of other treatments. 

 

Preparing for incremental cost effectiveness  

 In the next steps not included in this paper, direct and indirect costs and risks 

of each therapy are readied for the full decision analysis by adding costs and risks. 

For instance, though anti inflammatory medications and resting are undoubtedly 

the most cost-effective form of back pain treatment, what actual effectiveness is 
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being purchased for the cost? A cheap and ineffective treatment is cost-effective, 

after all.    

Costs should include not just costs of treatment, but indirect costs like loss 

of work in going to repeated treatments and costs in loss of health, productivity, 

even death as monetized risks for each treatment. Use of non-steroidal anti-

inflammatory medications is associated with over 30,000 deaths per year. Neck 

and low back manipulation is associated with adverse events including paralysis, 

strokes, and even death, though these adverse events are quite rare. Do the risks of 

illness and death posed by NSAIDs offset the risk of illness and death posed by 

spinal manipulation? This question cannot be answered easily in terms of raw 

numbers, because there is too much other information missing. Risking death to 

treat a mild headache is probably not a good risk to benefit ratio for most patients, 

even if the risk as small as 1 in 10,000,000. But daily use of NSAIDs for the same 

minor headache may be equal, smaller, or greater depending on how many people 

are using NSAIDs to the point of liver and kidney failure, and perhaps the 

relatively minor costs of better package labeling or pharmacists’ verbal warning to 

consumers.    
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Analysis of the amount of attention to patients 

 Back pain is also interesting because of its apparent relationship with 

psychosocial and contextual factors, its episodic nature and frequent aggravation, 

and its recovery numbers with and without treatment. Perhaps because of this 

unpredictable nature, there exists a plethora of claims of success, from orthopedists 

to acupuncturists, and even psychotherapists depending on cultural context. To the 

extent comparison groups in these secondary data may be scaled from lower to 

higher degrees of non-specific psychosocial factors, the better for understanding 

and managing back pain.  

  A retrospective comparative effectiveness research methodology can be 

adapted from the methodological domains of health technology, program 

evaluation, and clinical trials and can be informative for making clinical and 

research decisions about a specific health-disability problem.  From this 

methodology, the CER methodology can reveal the most and least promising 

treatments for low back pain in each of the four back pain quadrants by deriving 

their effect sizes. By adding costs and risks data, there is sufficient information for 

an informed decision to be made. Low back pain may be sorted into two 

dichotomous factors crossed with each other: acute versus chronic, and outcomes 

in the short-term (six weeks or less) versus long-term (over six weeks and up to 
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one year). Table 2 shows the general scheme of these two dimensions and the 

expected resolution without treatment, in percentage of cases improved.  

 Meta-analyses based on null hypothesis significance testing produce results 

that are difficult clinicians, consumers, and policy decision-makers to use. As an 

example, chiropractors believed their profession was shown to be effective in the 

early 1990’s with the publication of the first large scale trial (over 600 patients) 

that compared chiropractic management with hospital management in low back 

treatment.24 At the end of a year of treatment, chiropractic edged out hospital 

physical therapy by a Cohen’s’ effect size, d, of 2.94 as compared to the hospital’s 

2.04. Both were large effects, the difference was statistically significant, yet lacked 

any clinical importance.  

 

Attention to the patient  

To isolate treatment effects from non-specific factors within this particular 

knowledge domain, control groups are ranked from least attention from a provider, 

i.e., no treatment and no contact, to therapies shown to be ineffective and perhaps 

even exacerbating such as hot packs and electrical muscle stimulation. This ad hoc 

scale constitutes a crude “attention vector” for the non-treatment of low back pain: 

 The idea to re-cast treatments and control groups in terms of levels of 

attention was inspired by a review of homeopathic research that also stratified 
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control groups by patients receiving less or more attention and their associated 

effect sizes. The reviewer attributed the finding of more attention as evidence of 

“quantum entanglement”32,64 rather than more plausible and parsimonious strong 

effects of inter-personal relationships. The evolutionary aspects of health and 

healing suggest maladies afflict often when there is time to do so, and humans 

caring for other humans is an ancient adaptive structure to ensure the survival of 

individuals and communities, as posited by Humphrey65 and Nesse.66 

To the extent low back pain experience, report, and recovery are susceptible 

to contexts and psychosocial influences, mediated by fear and anxiety, non-specific 

factors such as reassurance and comfort must play an important role in the 

experience and report of pain and its reduction.  An attentive provider can 

moderate the experience of pain by reducing fear and calmly explaining that the 

pain is not life threatening thereby increasing patient expectations of recovery with 

an aura of legitimacy. These non-specific factors can influence the trajectory of 

pain reduction. These studies had three levels of no-treatment control (no contact 

by waiting list control, at-home or self-care, and sham or placebo administered by 

a provider) along with some treatments that are shown to be ineffective and 

perhaps aggravating (hot packs may increase swelling) can thus form a crude 

ordinal “scale” of patient contact and intimacy. Expected are better outcomes with 

increasing provider contact, as demonstrated in the homeopathy paper cited 
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above.32 The effect size patient of just attention on acute and chronic low back pain 

can be estimated.  

 

Specific hypotheses 
 

Specific hypotheses regarding resolution of low back pain without treatment 

are: 

Hypothesis 1) The untreated and minimally treated groups of acute low back 

pain are expected to improve within a six weeks time frame by at least 60%. 

Some authors place this range up to 90% at six months.  

 

Hypothesis 2) Control groups with greater attention should display greater 

effectiveness. The levels of ranking for the various levels of comparison 

groups may be ranked from least attention (no treatment - pure natural 

history) to “attended” physiotherapy modalities (high attention value) up to 

sham or placebo that are administered by the provider (other modalities may 

not be). The proportion of SMT attributable to attention and, perhaps, 

thereby comfort and reassurance should be the arithmetic mean differences 

between the two R2 estimates in each model, or the difference in slopes of 

effect sizes over time. Ratios of relative effectiveness may also be computed.  
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Hypothesis 3) Spinal manipulation should add a measurable and clinically 

meaningful improvement over all other methods of treating acute low back 

pain. From a statistical and methodological perspective, the effect size of 

SMT is represents incremental increase in effectiveness observed after 

accounting for effects of natural history, placebo, attention, and error.  

 

Hypothesis 4) Spinal manipulation is effective for acute low back pain, but 

ineffective for chronic low back pain.  

 

Hypothesis 5) Spinal manipulation effectiveness will be delivered with the 

same level of effectiveness regardless of provider. SMT providers include 

osteopaths, chiropractors, physical therapists and medical physicians.  

 

Hypothesis 6) Whole system clinical management of acute and low back 

pain cases will have a larger effect size than SMT alone. In many studies, 

estimating clinical efficacy of a single and sometimes standardized tool, 

SMT is the primary objective of the study. By attempting to isolate or 

measure all factors non-specific to SMT, better estimates of effectiveness are 

expected. However, as stated previously, this has not been informative. With 

steadily increasing study quality leading to larger samples and more reliable 
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results, SMT effectiveness has been less and less impressive (the effect size 

appears to be shrinking) as reported in meta-analyses over the past two 

decades.14,24,28,46,55,57,67  

 

Whole systems 
 

It may be, as argued by some chiropractors, that focusing only on spinal 

manipulation neglects other salient patient management tools such as patient 

specific diagnosis, and prohibits treating when indicated and not delivering SMT at 

every visit. Provider discretion might also include discharging or referring patients 

to other providers when the patient reaches maximum benefit, and finally, using 

exercise and rehabilitation to improve and stabilize recovery.  

In the chiropractic literature selected here, seven studies allowed 

chiropractic care to function more as a “whole system” rather than a single 

modality. Under the whole system rubric, all aspects of clinical judgment and care 

are brought to patient care, rather than just the application of SMT. With greater 

similarity to actual clinical decisions in practice, treatment could have the 

advantage of frequent monitoring of patient status, better professional judgment, 

and adjusting treatments to match the patient’s age and health status.68 Also, in 

some chiropractic studies, a combination of treatments were allowed and recorded 

- presumably within the judgment of the treating chiropractor. From a conventional 
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efficacy perspective, the “black box” approach is an inferential nightmare, and 

these kinds of studies have even been dropped from some evidence syntheses 

because of the difficulty (or impossibility) in determining which aspects of 

treatment were responsible for observed clinical improvement.  

Nonetheless, the “black box” approach is in vogue among CAM researchers, 

providers, and the National Center for CAM research in NIH. The basic notion, 

now called “whole systems research” is an attempt to be more complete in what 

the true patient encounter and treatment entails. To CAM providers and 

researchers, the whole of the system of care exceeds the sum of its parts including 

treatments and non-treatment effects. Under the whole system perspective, 

“scientific reductionism” is a pejorative term for dissecting an otherwise effective 

treatment system down to its ineffective components and, once rendered 

ineffective subject those parts to rigorous study that confirms they are indeed 

ineffective. An additional opportunity to evaluate the need for extensive 

professional training is offered by Hemmila who studied the effectiveness of the 

least professionally trained version of SMT provider - the Northern European 

bonesetter.44,45 

Thus, the whole system reasoning goes, keeping a CAM system whole and 

intact is more likely to reflect actual clinical results seen in the field but risks 

confusion with natural history, placebo, and non-specific treatment factors. An 
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effective CAM whole system must demonstrate promise, i.e., is a legitimate and 

acceptable treatment. Legitimacy and acceptance are much easier to define, if a 

treatment saves money and lives. But eventually an effective CAM whole system 

must be subjected to the investigation of which elements, belief, intimacy, faith, 

expectancy, confidence, conformity, impression management, and / or treatment 

alone or in combination, are effective alone or as a part of the system. Then 

evidence-based referrals and policy decisions be made.  

 
General analytic approach 
 
  The objective here was to create a coherent body of knowledge to the extent 

the literature and the methods allow. As such, we depart from null hypothesis 

significance testing and statistical significance. Effect size estimation is the goal 

here, and the approach is to assess the effectiveness of each treatment perhaps by 

several different perspectives and inferential methods.  

 The R analysis estimated and graphically displayed treatment effectiveness 

over time. An analysis of variance of each treatment was performed within each of 

the four crossed primary conditions: acute-chronic and short-long term. There were 

two primary assessment times of interest: six weeks after treatment commenced 

and six weeks to six months of treatment. Most studies had data for the first six 

weeks up to six months. These two periods of recovery seem to be especially 

important in recovery as reported in the literature. Thus, there was an assessment 
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of short-term (less than six weeks) and longer-term (over six weeks) effectiveness 

of all treatments and comparison groups.  

 Study outcomes were also split into acute versus chronic histories of the 

condition. In most cases, the studies investigated either acute or chronic low back 

pain, though some added categories of subacute and subacute-chronic. In so doing, 

the relative effectiveness for each of these outcomes could be determined and 

reported.    
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CHAPTER 3. RESULTS 
 
 Sixty-five studies were used in this analysis. Each study had at least two 

study arms and at least one outcome period. The distribution of number of arms is 

summarized within and between studies in Figures 5 a, b, and c below. Two 

hundred fifty-two study arms were included in the analysis. Of these, 57 arms were 

classified by the original studies as researching acute low back pain, two 

researched purely sub-acute LBP, 31 subacute and chronic LBP, 77 subacute and 

acute LBP, 37 chronic LBP, and 48 were indeterminate or “mixed” LBP. For 

analytic purposes, categories were combined to: acute (pure acute and 

subacute/acute) and chronic (pure chronic and subacute/chronic). The mixed 

diagnosis (unknown if acute or chronic) group was omitted from primary analysis.  

 

Subacute low back pain 

The category of subacute low back pain represents back pain that has 

persisted longer than acute low back (i.e., longer than three weeks), but less than 

chronic low back pain (i.e., longer than six weeks). Though the subacute-chronic 

categories may appear tidy, there are low back pain cases that are low-level 

chronic, but have periodic acute exacerbations. If these exacerbations are rare - for 

example, one time per year - then such flare-ups may appear to be acute. 
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 A one-way ANOVA across the three subacute categories (purely subacute, 

subacute/chronic, subacute/acute) found category effect size means to be 

significantly different (F = 6.6, p = 0.011, df = 2, 107). A closer look at the three 

subacute categories with Tukey’s honest significant difference (HSD) procedure69 

showed that two groups differed significantly from each other - the subacute-acute 

category (n = 77, d = 1.52 with a 95% confidence interval of 1.17 to 1.87) versus 

the subacute-chronic group (n = 31, d = 0.79, 95% CI: 0.63 to 0.95). Of the 110 

arms that included a subacute designation, only two arms were labeled as purely 

subacute. Therefore, the subacute-only condition was not expected to provide a 

reliable estimate of effect size  (n = 2, d = 1.24, 95% CI:  0.95 to 1.54), but the 

mean effect size value for this group was just where it might be expected – 

between its acute and chronic versions. 

 

Levels of attention given to patients  

 Attention paid to the patient in the form of patient contact by a provider or a 

designated assistant appeared to make a general contribution to effect sizes across 

all conditions. The various control groups were ordered from least to most 

attention (No treatment, Unattended therapies, Self-care, and Sham). Each 

attention step had an effect size of -0.31, 0.74, 0.90, and 1.05 respectively. The 

three no treatment groups existed only in the chronic conditions, and were not an 
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acceptable benchmark for the effects of natural history. The “chronic no treatment 

group” composed of three study arms was understandably less effective than the 

other non-treatment groups, including unattended modalities, self-care, and sham.  

 All treatment and control arms were each sorted into one of five levels of 

attention. For example, usual care (prescription of NSAIDs and home rest) and 

supervised exercise probably involve less patient contact than intensive bodywork 

treatments (SMT and massage), which require considerable provider attention. The 

Pearson’s correlation coefficient between effect size d and attention across all 

control and treatment groups was r = 0.14, accounting for about 2% of the variance 

on the effect size outcome for both acute and chronic pain. Within acute-only 

conditions, the correlation between d and attention drops to 0.09.  

 For chronic pain, a one-way analysis of variance F ratio was significant for 

effect size differences between four levels of attention. Tukey’s HSD69 found that 

only the no treatment group (only available in chronic low back pain) differed 

significantly from the rest of the attention groups, including sham (classified as a 

high degree of attention), with a mean d difference = -1.23 (p = 0.015). In a linear 

model of the three primary treatment classes, SMT, Medical, and No Treatment, 

the short versus long-term classification was significant for both acute and chronic 

at p = 0.04 (t = 2.06, df = 121). The adjusted R2 was, however, only 0.03.  
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Natural history 

 The effect of natural history was to be assessed by observing the No 

Treatment groups in both the acute and chronic low back pain categories. 

However, the only three branches of No Treatment were in the chronic category. 

For the chronic conditions, the effect size was a negative Cohen’s d =  -0.31, 

indicating pain increased slightly for those with chronic pain who were not 

receiving attention or treatment. Thus, Hypothesis 1 could not be tested for acute 

low back pain, for which the effect of natural history was expected to be between 

60% and 70%, which would have to be transformed into a probability density 

function of expected recovery for testing. Nonetheless, the best performing non-

treatment for acute low back pain was the sham placebo group, with a mean effect 

size across all conditions of d = 1.05 (95% CI = 0.75 to 1.35). This was a large 

effect size by Cohen’s interpretation. The sham effect size for acute low back pain 

was larger (d = 1.05) than for chronic d = 0.93, though t test for difference between 

the means was not significant. Sham was also larger for short-term (6 weeks or 

less) versus long term (over six weeks) with d = 1.16 and 0.85, respectively. 

However, a two by two ANOVA with acute versus chronic and short versus long-

term as two main effects did not yield any significant differences in effect sizes.  
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Year of publication, study quality, and effect size  

Study quality gradually improved each year after 1974 by 1.2 Bronfort 

quality points. (regression intercept = 18.38, raw slope = 1.18, t = 7.92 for test 

against zero slope; p = 1.38 e -13). Adjusted R-squared was 0.23 for the year effect 

on study quality, indicating 22.6% of variance in study quality was attributable to 

year of publication.  

Across all arms of all studies, the effect size d was unrelated to either quality 

or publication year. The average Bronfort quality score (intercept) across all 

studies was 38.6. The difference in Bronfort quality scores between the 

chiropractic arms and all other arms was not significant (t = 0.10, p = 0.92), 

suggesting that there was no bias in favor of chiropractic treatment. The relatively 

stable SMT effect size estimates suggest that the SMT estimates has remained 

fairly stable, even as studies have improved.  

In the 86 study arms in which spinal manipulation was performed, the 

correlation between years (since 1974) and effect size was a Pearson’s r = 0.06; a t 

value for testing the null hypothesis of an r of 0 was 0.54 and p = NS. Pearson’s r 

was 0.11 between study quality and effect size. Spinal manipulation effect size 

estimates may have reached a plateau, as the effect size has increased only slightly 

over the past 35 years, even though study quality has been steadily improving (d = 

1.42 in 1974; now d = 1.57, 95% CI = 1.30 to 1.83).  
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Best treatments 

Effect sizes for all the conditions might have been within expected values of 

recovery from acute low back pain even without treatment, i.e., the 60% to 70% 

rate in the first six weeks and up to 90% after the first six weeks treatment. Box 

plots of the three general treatment categories in each of the four acute-chronic and 

short-long-term cells are displayed in Figure 6. The most effective treatment 

grouping for the first six weeks was spinal manipulative therapy. General SMT had 

an effect size of 1.62 (95% CI = 1.16 to 2.08). Within the SMT grouping, 

chiropractic SMT performed best. The chiropractic SMT effect size was 2.36 (95% 

CI= 1.02 to 3.70). The difference between chiropractic SMT and the other SMTs in 

effect size was not significant, however (t = -1.80, df = 64, p = 0.076).  

For acute back pain, two other treatments, one obscured by its inclusion in 

the medical / usual care condition (back school), was effective for acute pain, and 

the other effective group was sham for chronic low back pain. Back school in the 

medical / usual care grouping was the most effective treatment among all 

treatments in the acute short-term condition with a mean effect size of 2.87 (95% 

CI = 0.57 to 5.17), greater than both the all-SMT grouping (mean = 1.62, 95% CI = 

1.16 to 2.08) and chiropractic SMT (2.36, 95% CI = 1.02 to 3.70). In the acute 

long-term condition, back school effect size was 1.65 (95% CI = -0.05 to 3.35), 
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while all-SMT in acute short-term showed an effect size of 2.00 (95% CI = 1.30 to 

2.70), a non-significant difference by t-test (p = 0.73). 

Sham was also the third most effective “treatment” in the acute short-term 

condition, with an effect size of 1.41 (95% CI = 0.94 to 1.87).  For acute low back 

pain, sham was comparable to, but not significantly different from, the whole SMT 

group in the short-term (non-significant t = -0.66. df= 25, p = 0.52). In the long-

term treatment of acute pain, sham effect size was 1.13 (95% CI = 0.68 to 1.60). 

All SMT treatments combined had an effect size of 2.00 (95% CI = 1.29 to 2.70) in 

the acute long-term condition (see Table 3). Patients experiencing sham treatments 

after six weeks of treatment had lower effect sizes than those in the first six weeks. 

Unattended modality comparison groups were low on effectiveness across all 

acute-chronic and short-term-long-term conditions. The effect sizes for chronic 

low back pain are shown in Table 4. 

 

The best spinal manipulation therapy 

Back school was the most effective treatment in acute low back pain. Sham 

was second only to a single physical therapy group estimate found for treating 

chronic low back pain. SMT had a strong showing generally across acute and 

chronic low back pain, as may be seen in Figure 7. The all-SMT grouping was 

made up of four professional deliverers of SMT: osteopaths (10 studies and 11 
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arms tested), physical therapists (18 studies and 19 arms), chiropractors (32 studies 

and 35 arms), and allopathic medical physicians (9 studies and 10 arms). A fifth 

group, non-professionally trained bonesetters,44,45 was later used to see whether 

chiropractors, osteopaths, and physical therapists who where formally educated in 

clinical sciences might add to SMT effectiveness.  

All spinal manipulative therapy (SMT) was relatively effective when 

compared to medical and control groups as shown in Figure 5. Chiropractor-

provided SMT was the most effective among all the SMTs. But chiropractic SMT 

also showed the most variation among SMT treatments. Higher variance in the 

chiropractic SMT group could come from unstandardized treatment style or 

delivery, variability in patient responses to treatment, or simply in differences in 

patients entering the study. The standard deviation (sd) for the chiropractic group 

was 1.88, and for the other SMT groups: DO: sd = 0.83, PT: sd = 1.69, MD SMT: 

sd  = 1.32, Mixed SMT: sd = 1.56. The F ratio for heterogeneity of variance was 

significant only between the DC group and the lowest variance group, the DO’s (F 

= 5.19, df = 35, 14, p < 0.05).  

 
Is a whole chiropractic system better than chiropractic SMT? 

The chiropractic studies were divided into two groups. In one group, 

chiropractors only performed SMT. In the other group, the researchers allowed 

chiropractic clinicians to exercise more judgment in applying and withholding 
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treatments as the patient needed. The effect size, d, for the chiropractic SMT alone 

was 1.30 (95% CI = 1.16 to 1.45), while effect size d for broader scope 

chiropractic care was greater, 2.82 (95% CI = 1.33 to 4.31). However, the two 

groups did not differ (t = 1.99, df = 7, p = 0.09).  

The studies by Hemmila collected data on the effectiveness of lay bone-

setters in Europe.44,45 The bonesetter tradition and guilds go back at least to 

Hippocrates, preceding allopathic medicine, osteopathy, physical therapy, and 

chiropractic. Bonesetters still practice today in Northern Europe. In most cases, 

bonesetting is a skill passed down through families, and by young men or women 

serving apprenticeships under a master bonesetter. In the three Hemmila bonesetter 

study arms, the bonesetter effect size was d = 0.75 as compared to d = 1.37 (t = -

4.1566, df = 13, p = 0.001) for all other treatment and non-treatment groups at the 

six weeks, and 1.55 for all SMT groups (t = -4.35, df = 34, p = 0.0001). Whether 

the patients seen by bonesetters were comparable to those seen in by chiropractors, 

physical therapists, and osteopaths is uncertain.   

 

Model testing 

  The analyses above showed that effect sizes of non-treatment control groups 

are almost as effective as the treatments under many conditions. However, none of 

these analyses provided R2 of greater than 5%.  Given the conditions (acute versus 
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chronic and short-term versus long term outcomes) tested here and the 13 

treatments, nearly 95% of the improvement of non-surgical low back pain remains 

unexplained. One way to attempt to increase predictive power of back pain 

resolution is to provide more detail in linear models. For example, some treatments 

included more than one therapy, and some studies may have had finer gradations 

of pain diagnostic categories, including subacute-chronic and subacute-acute. 

Using dummy codes for each treatment type and diagnosis adds additional 

information that may improve prediction in outcomes of acute low back pain.  

A comprehensive model of fourteen predictor variables using dummy codes, 

increased variance accounted for to 9%. The only two variables that were 

significantly related to acute low back pain outcomes were chiropractic treatments 

and acute versus chronic condition. Chiropractic and acute versus chronic factors 

were significant main effects but did not interact significantly.  
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CHAPTER 4. DISCUSSION 
 
  This meta-analysis demonstrated data preparation and consolidation of 

available knowledge about treatments of a particular condition in manner 

compatible with future prospective research, including comparative effectiveness 

analysis. In some cases, a treatment may have enough known about it even to 

preclude future study.  

One method for facilitating future decision analysis is to emphasize the 

within-treatment clinical changes during the course of treatment. The information 

on individual study arms can be informative, when the course to pain resolution 

under treatment and even non-treatment effectiveness is estimated. In some 

previous studies, statistically significant time effects for SMT treatments have been 

reported as an important finding. This interpretation is wrong on three counts: 1) 

statistical significance plays a minor role in decision-making, 2) most kinds of non-

life threatening conditions resolve on their own given enough time, and 3) without 

a comparison group effect sizes are meaningless.  

Back school and sham treatments both displayed effectiveness not 

significantly different from all forms of SMT. Observing comparison treatments 

allows better decisions to be made. Differences in response to any treatment SMT 

may be due to heterogeneity of either treatments or patient responses (or both). 

From these secondary data sets, it is impossible to determine, however, which 
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portion of the treatment variability or patient variable responses is introducing the 

variation into the results. Still, to keep the results in perspective, it is important to 

keep two standards in mind. One, the effect of natural history, which we could not 

test here, favors 60% to 70% recovery from acute back pain in six weeks and 90% 

within six months. Two, claims of superiority or even comparable effectiveness of 

SMT are unwarranted. SMT is behind back school for the very important acute 

short-term condition, for which a significant main effect for acute (i.e., healing 

occurs with time) can probably account for most of the observed recoveries in that 

condition. The difference between sham and SMT is also small and not 

significantly different, with considerable overlap in effect size. The results here 

would rank from most effective to least effective the following treatments and non-

treatments for acute low back pain: Back school (2.87), chiropractic SMT (2.36), 

all other SMT (1.62), and sham / placebo (1.41).  

While it is true that some patients respond to SMT and some do not, the 

same may be said about natural history. The issue is whether prediction may be 

improved (uncertainty reduced) by some variables. The effects of SMT on acute 

low back pain appear to be additive;, the effect size, d, may be found by the 

equation: estimated Cohen’s d = 1.52 - 0.77 [if chronic] + 0.52 [with chiropractic 

SMT]. This estimated Cohen’s d correlates at Pearson’s r = 0.30 with the 

computed one used in these analyses. This means that about 9% of the variance in 
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outcomes is influenced by chiropractic treatment with acute or chronic non-

surgical low back pain. Identifying an apparently effective treatment, but one with 

a wide variance in outcomes may not reduce uncertainty enough to accept a new 

treatment into health care delivery and reimbursement.  

The findings of this study do not support the need for more research on SMT 

for the treatment of non-surgical treatment of back pain. The SMT effect size 

appears to be stable enough, and more experiments are not likely to increase effect 

size, but only narrow the confidence limits. Any “treatments” with attention and 

reassurance appear to have value, but to the extent SMT effect sizes also include 

the sham (1.41) sham effectiveness and natural history; and add regression to the 

mean, the net “SMT effect” may be considerably smaller. Depending on each 

contributor’s probability density function, better and cheaper treatments may be 

designed.  

The differences in effect size between SMT and sham treatment for acute 

low back pain (0.21) may or may not significantly differ from each other, but the 

difference is small and will probably remain that way even with more research. 

When effect sizes have held steady for nearly four decades, and are not changing 

with increases in study quality, then future studies may reduce the confidence 

intervals around estimates, which has no practical utility in decision-making. A big 

scientific pay-off in a super-clinical trial is unlikely. Even another 10% in 



 

 

80 

uncertainty reduction in SMT would increase outcome variance accounted by 

about 1%, boosting what is known about SMT for acute back pain up to R2 = 6%. 

The effect size of 1.57 for SMT in treating acute LBP appears stable enough to 

count on for future recommendations and health care financing. Though Cohen 

would consider 1.57 as a strong effect, so he would consider 1.29 for sham 

treatments to also be a strong effect.  

 Chronic pain patients, on the other hand, whose expected improvement of 

10% in the first six weeks and 40% within the first year appear simply not to be 

helped by SMT. Of course, the argument may be made these treatment systems 

could yield better effect size estimates and effects by finding the responsive 

subclasses of patient or lesion type that will show better effectiveness. But 36 years 

and 65 SMT studies of increasing quality suggest otherwise.  

 One place in which SMT treatment may be recommended for non-surgical 

low back pain is for the 35% of acute low back pain patients who do not recover 

within the first six weeks, some go on to not get better even after six months 

without improvement. Also, the 60% of chronic back pain sufferers who never 

improve are of concern as they may be unable to work, and require drugs and 

surgery that have side effects. If any of these treatments can 1) decrease pain more 

rapidly, or 2) give relief to the 35% not resolving on their own, then a specific 
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treatment or whole system has merit. The most consistent treatment for the chronic 

patient was SMT – at least for those patients in treatment for six months.  

 For purposes of health policy and financing, acute low back pain guidelines 

might be revised to recommend cautious observation for the first six weeks of a 

first-time acute low back pain episode. Give the patient some at-home exercises, or 

enter into a back school. Medication may give confidence and comfort during as 

the pain subsides. If pain does not start to improve within the first two weeks, then 

SMT may be carefully applied. Immediate application of SMT is not indicated. 

Beating the 60% to 70% natural history would look something like reaching 100% 

recovery in three weeks. In other words, any incremental gains from SMT would 

have to be dramatically better; only small gains in effectiveness from long 

treatment regimens will translate into a large investment for those small 

incremental gains.  

  

Natural history and attention 
 

The natural history of low back pain is fairly well established, with a stable 

estimate of its effectiveness. Indeed, the estimate of natural history of low back 

pain makes the ideal comparator for low back pain treatment. Perhaps in the face 

of the uncertainty and fear precipitated by acute low back pain, back pain patients 
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might take the advice of friends and family and rush to those who helped their 

friends or family.   

SMT was the most effective treatment across short and long-term acute low 

back pain, but the difference was not significant between SMT (d = 1.74), 

combined medical treatments (1.42), and controls (1.31). Chiropractic treatments 

tend to be of high frequency for acute pain, however, and so will patient contact, 

which in itself is pain moderating, but is completely confounded with each specific 

treatment.  

 

Whole system versus the SMT tool 
 
 To fairly include each treatment in the context of its whole system, diagnosis 

and triage must also be included in these effect size estimates. Medical savings and 

reduced patient risks require an in-depth diagnosis and corresponding treatment. 

Perhaps very skilled differential diagnoses of low back pain patients would lead to 

better and faster referrals to the correct provider and better outcomes. For instance, 

sciatica caused by a disc herniation requires a very different approach and has a 

very different prognosis that of sciatica from a facet syndrome.16,70 Disc injuries 

require a year of healing, depending on age, with or without treatment (without 

underlying pathology). Facet syndrome is often helped by a single treatment. Yet, 

the different types of low back pain are more likely “just plain old back pain” to 
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many consumers, physicians, and health policy makers. Indeed, the sham group 

performed better (d = 1.41) than the DC (chiropractor) group who just performed 

SMT (d = 1.30) without broader clinical responsibilities.  

 Even if random selection and random assignment were accomplished in all 

or most of these studies, patients may introduce bias by refusing experimental 

assignment, or drop out after starting in a treatment group to get the treatment they 

want or believe will help them.71-73 In limiting practitioners only to spinal 

manipulation, low back pain studies lack generalizability or external validity48, i.e., 

do not reflect well how practitioners actually practice in the field. Also, patient 

exclusion and inclusion criteria replace clinical judgment to some extent. Whether  

 Better diagnosis leading to better and less expensive care may be a moot 

point when considering how CAM and medical professionals actually practice. 

Upon presenting at a chiropractic office, each back pain patient gets a “therapeutic 

trial” of care. Patients who do not fit the profile of a good candidate for SMT or 

chiropractic management (should such criteria be developed), might waste 

valuable time and money for ineffective treatment, after which the patient moves 

on to another provider on a trial and error basis. Instead of wasting personal and 

public resources, an analog of “hospitalists” in the general primary care market 

might examine and refer patients to a provider and treatment system with the best 

chances for a particular patient’s recovery.  
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 These analyses are informative in establishing several benchmarks. 

Chiropractic may have a better system of SMT, but back school and sham 

treatments rival SMT in effectiveness. Attention and reassurance may be a major 

factor in any of the treatments. Chiropractic as it stands may have some advantage 

over alternatives, but it is far from the ideal proposed by some to position the 

profession as the premier spine care experts.74 Chiropractic is middling in its effect 

size among the treatments in this study, and should eventually be compared to 

cognitive behavioral therapy and acupuncture, among back pain treatments. 

A recent cost-effectiveness study that favors chiropractic, made a low 

estimate of chiropractic office visit costs at just $21. The norm for chiropractic 

clinical costs is at least double that figure, even under managed care.58 When 

adding in costs of chiropractic education and the observation that more providers 

bring in more patients who do not need care, the marginal advantage to society of 

chiropractic as a cost-effective spine care profession diminishes considerably.  

When considering whether novel treatments work, one must not neglect the 

effects that resources used for treating a largely self-limiting problem like acute 

low back pain and the expensive training of a profession to treat it. The costs of 

treating low back pain and associated disability costs may be substantially reduced 

if claims of treatment success are disentangled from time and rest. The cost of 

treating low back pain, including surgery, is over $4 billion in the US. An instant 
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cost savings may be realized by selectively treating only some portion of those 

who really need treatment. As it stands now, many back professions may be 

operating under the “base rate fallacy,” in which clinicians observe the natural 

phenomenon of acute back pain patients improving over time, but assume that 

treatment was responsible for symptom resolution. In other words, the prior 

probability for acute low back pain to resolve on its own is quite high. Failure to 

recognize this fact may result in unnecessary treatment.   

In a world of finite resources for care and research, system-wide or costs to 

society must be considered. If it costs an average of $87 ($26 billion / 300 million) 

annually to every US citizen (including children) to treat back pain in the US, then 

is that the best use of private and public health care expenditures? It seems unlikely 

that such a cost is fully justified when one considers that 20 million annual back 

pain sufferers are not at risk for loss of life, and most of those will not lose their 

livelihoods, either. The economic impact of treatments should be considered as a 

system-wide impact as per Monro’s analysis of the impact of cancer treatment 

upon national economies.75  

More research on SMT is unwarranted. All SMT effect size estimates appear 

to be stable, but also have highly variable outcomes. Additional research might 

decrease confidence limits, but will are not likely to find a substantially greater 

effect size. The analyses in this paper suggest a strong non-specific factor effect 
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just in provider and patient contact, and comfort and reassurance of patients with 

acute low back pain may be the major reason. Comfort and reassurance effects 

may be seen in the sham effect sizes across all categories of back pain. Comfort 

and reassurance are more likely to occur in the chiropractic management (by 

extension, perhaps any SMT management) groupings, which had higher effect 

sizes than chiropractic SMT alone. Back school also had a strong showing in the 

short term for acute low back pain.  
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APPENDIX A. FIGURES AND TABLES 
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Figure 1. Outcome trajectories for low back pain patients over twelve weeks in 
both an osteopathic spinal manipulation and medical group (reproduced with 
permission from Andersson, 1999) 
 
 
 

 
 
 
 
 
 



 

 

89 

Figure 2. Outcome trajectories of chiropractic SMT versus physical therapy versus 
a take-home self-care booklet (reproduced with permission from Cherkin et al 
1998) 
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Figure 3. Full chiropractic management of low back pain versus physical therapy 
in hospital (reproduced with permission from Meade 1990) 
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Figure 4. Degree of attention to the patient for select treatment conditions, from 
least on left to most on the right. 
 

Lowest provider attention                            Highest provider attention 

No treatment.....Unattended modalities....... Sham/placebo........Attended ineffective modalities 



 

 

92 

Figure 5. Summary of number of treatment arms present within each study in this 
analysis. 
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Figure 6. Effect sizes in the 3 principle treatment categories divided into acute / 
chronic and short- and long-term conditions.  
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Figure 7. A comparison of SMT effect sizes 
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Table 1. A summary and brief description of all treatment groups. 
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Table 2. Expected improvement in each category under natural history only. 
 

 Short-term (< 6 weeks) Long-term (> 6 weeks) 

Acute LBP 0.65 0.90 

Chronic LBP 0.10 0.40 
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Table 3. Acute low back pain effect sizes in the first six weeks and after six weeks. 
 
 
Ranking of 

effect in 
first 6 
weeks 

Most effective 
treatments, from  

most to least 

Mean effect size at  
6 weeks or less                               

(95% Confidence 
interval) 

Mean effect size after 
the first 6 weeks 

6 month Tx 
ranking 

1 Back school 2.87 (0.57 to 5.17) 1.65 (-0.05 to 3.35) 7 

2 DC smt 2.36 (1.02 to 3.70) 2.60 (1.71 to 3.49) 1 

3 Mixed smt 2.35 (1.03 to 3.67) 0.71 (0.65 to 0.78) 11 

4 
Attended 

physiotherapy 
modalities 

1.74 (1.06 to 2.42) 2.33 (1.23 to 3.43) 3 

5 PT smt 1.60 (1.01 to 2.19) 2.35 (-0.71 to 5.41) 2 

6 Sham 1.41 (0.94 to 1.87) 1.14 (0.68 to 1.59) 8 

7 MD smt 1.09 (0.43 to 1.76) 2.26 (0.66 to 3.85) 4 

8 Usual / Analgesic 0.84 (-0.26 to 1.95) 1.87 (0.65 to 3.10) 5 

9 
Unattended 

physiotherapy 
modalities 

0.74 (0.39 to 1.10) 0.94 (0.81 to 1.06) 9 

10 Self-care 0.73 (0.48 to 0.98) 1.67 (1.17 to 2.17) 6 

11 DO 0.72 (0.71 to 0.95) 0.93 (0.38 to 1.47) 10 
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Table 4. Chronic low back pain effect sizes in the first six weeks of treatment and 
after six weeks of treatment 
 

Ranking 
of effect in 

first 6 
weeks 

Most effective 
treatments, 

from most to least 

Mean effect size at 6 
weeks or less                               

(95% Confidence 
interval) 

Final mean effect size 
from first assessment 

up to 6 months 
(95% Confidence 

interval) 

6 month Tx 
ranking 

1 PT 5.30 (NA) 0.74 (NA) 5 

2 Sham 1.14 (0.48 to 1.80) 0.50 (-0.48 to 1.48) 8 

3 Usual / Analgesic 1.11 (0.09 to 2.14) 0.67 (0.33 to 1.01) 6 

4 MD smt 1.08 (NA)  NA NA 

5 DC smt 0.96 (0.43 to 1.49) 0.67 (0.34 to 1.00) 6 

6 Mixed smt 0.91 (0.39 to 0.1.43) 1.23 (0.78 to 1.68) 3 

7 DC-FT 0.86 (0.59 to 1.13) 0.86 (0.69 to 1.03) 4 

8 
Attended 

physiotherapy 
modalities 

0.73 (0.21 to 1.25) 0.74 (0.18 to 1.30) 5 

9 
Unattended 

physiotherapy 
modalities 

0.60 (0.49 to 0.70) 0.58 (NA) 7 

10 Back school 0.53 (0.30 to 0.77) 1.55 (0.24 to 2.85) 1 

11 Self-care 0.20 (0.15 to 0.26) 0.36 (0.18 to 0.54) 9 

12 DO smt -0.02 (NA) 1.47 (-0.96 to 3.90) 2 

13 No Treatment -0.65 (NA) -0.14 (-0.55 to 0.28) 10 
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APPENDIX B. SIZE AND QUALITY OF STUDIES USED IN 
META-ANALYSES   
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A Complete list of Studies and Study Arms Used for this Analysis 

Author,  
year 

[reference] 

Pain 
duration at 
beginning 
of study 

Treatment in 
study arm 

Weeks 
of 

treatme
nt prior 

to 
assessm
ent time 

Start "n" of 
each arm 

Finish "n" 
of each 

arm 

Bronfort 
Quality 
(2004) 

Andersson 
1999 [1]  SA DO care 12 83 83 50 

 SA usual care 12 72 72 50 

Bergquist-
Ullman 
1977 [2]  

acute/SA PT / SMT 6 70 50 38 

 acute/SA Back school 6 72 44 38 

 acute/SA Diathermy 
(detuned) 6 74 56 38 

Beyerman 
2006 [3]  mixed DC / SMT + F-T 6 124 124 50 

 mixed Hot pack 6 93 93 50 

Blomberg 
92/94 [4, 5]  acute/SA MD 16 48 48 44 

 acute/SA Usual care 16 53 53 44 

Bronfort 
1989, < 1 
month [6] 

mixed DC 4 10 10 31 

 mixed usual care 4 9 9 31 

Bronfort 
1989, > 6 

months  [6] 
mixed DC  24 9 9 31 

 mixed usual care 24 7 7 31 

Bronfort 
1996 [7] chronic DC + exercise 5 122 104 81 
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 chronic Analgesic + 
exercise 5 52 43 81 

 SA/C DC /SMT 11 62 62 81 

 SA/C Analgesic 11 43 43 81 

Burton 2000 
[8] mixed DO 6 20 19 38 

 mixed chemonucleosis 6 20 18 38 

 mixed DO / SMT 52 20 15 38 

 mixed chemonucleosis 52 20 15 38 

Cambron et 
al 2006 [9] chronic DC F-T 5 123 108 69 

 chronic Exercise 
program (EP) 5 112 86 69 

 chronic DC F-T 13 123 87 69 

 chronic Exercise 
program (EP) 13 112 76 69 

 chronic DC F-T 53 123 96 69 

 chronic Exercise 
program (EP) 53 112 78 69 

Cherkin 
1998 [10] acute/SA DC  4 119 118 50 

 acute/SA Phys therapy 4 129 129 50 

 acute/SA booklet / sham 4 65 60 50 

 acute/SA DC  12 118 118 50 

 acute/SA Phys therapy 12 129 117 50 
 
 
  

 acute/SA booklet / sham 12 60 63 50 

Cleary 1994 
[11] chronic DO - British 

OMT 15 8 8 NA 

 chronic sham 15 4 4 NA 
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Coxhead 
1981 [12] acute/SA PT - SMT 4 155 155 25 

 acute/SA Traction 4 143 143 25 

 acute/SA Exercise 4 150 150 25 

 acute/SA Corset 4 124 124 25 

 acute/SA PT - SMT 16 181 181 25 

 acute/SA Traction 16 181 181 25 

 acute/SA Exercise 16 181 181 25 

 acute/SA Corset 16 181 181 25 

Cramer 
1993 [13] acute/SA DC 10 17 17 12 

 acute/SA Diathermy 10 18 18 12 

Delitto  
1993 [14] acute/SA SMT by ? 1 14 14 31 

 acute/SA Exercise 1 10 10 31 

Doran  
1975 [15] mixed SMT / PT 3 98 98 25 

 mixed Analgesic 3 100 100 25 

 mixed Corset 3 93 93 25 

 mixed Physical therapy 3 104 104 25 

 mixed SMT / PT 6 98 98 25 

 mixed Analgesic 6 100 100 25 

 mixed Corset 6 93 93 25 

 mixed Physical therapy 6 104 104 25 

Erhard  
1994 [16] acute/SA SMT 1 12 12 44 

 acute/SA Exercise 1 12 12 44 
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Evans  
1978 [17] acute/SA MD 3 15 15 19 

 acute/SA Analgesic 3 17 17 19 

 acute/SA MD 6 15 15 NA 

 acute/SA Analgesic 6 17 17 NA 

Farrell  
1982 [18] acute SMT / MOB - 

PT 3 24 24 25 

 acute 
diathermy / 
exercise / 

ergonomics 
3 24 24 25 

Gibson  
1985 [19] acute/SA DO 4 41 39 38 

 acute/SA Diathermy 4 34 32 38 

 acute/SA Placebo 4 34 33 38 

 acute/SA DO 12 41 38 38 

 acute/SA Diathermy 12 34 27 38 

 acute/SA Placebo 12 34 32 38 

Glover  
1974 [20] acute 

MD SMT + 
detuned 

diathermy 
1 17 17 50 

 acute Detuned 
diathermy 1 17 17 50 

 chronic 
MD SMT + 

detuned 
diathermy 

1 12 12 50 

 chronic Detuned 
diathermy 1 12 12 50 

Godfrey 
1984 [21] acute SMT: MD + DC 2 39 39 69 

 acute 
low electrical 

stim + "minmal 
massage" 

2 33 33 69 

Gudavalli 
2006 [22] chronic DC F-T, 

ultrasound, cold 3 123 123 69 

 chronic Exercise, 
ultrasound, cold 3 112 112 69 
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 chronic DC F-T, 
ultrasound, cold 6 87 87 69 

 chronic Exercise, 
ultrasound, cold 6 76 76 69 

 chronic DC F-T, 
ultrasound, cold 12 96 96 69 

 chronic Exercise, 
ultrasound, cold 12 78 78 69 

Hadler 1987 
[23] acute MD / SMT 4 13 13 NA 

 acute sham 4 13 13 NA 

 acute MD / MOB 4 13 13 NA 

 acute sham 4 15 15 NA 

Hawk 
 2005 [24] mixed DC- FT + 

massage 3 87 54 NA 

 mixed Sham + massage 3 87 52 NA 

Hemmila 
1997 [25] SA/C SMT - folk bone 

setting 6 45 44 63 

 SA/C Exercise 6 35 35 63 

 SA/C Physical therapy 6 34 34 63 

Hemmila 
2002 [26] SA/C SMT - folk bone 

setting 6 44 39 63 

 SA/C Exercise 6 34 29 63 

 SA/C Physical therapy 6 35 33 63 

 SA/C SMT - folk bone 
setting 52 44 44 63 

 SA/C Exercise 52 34 32 63 

 SA/C Physical therapy 52 35 32 63 

Herzog 
1991 [27] acute/SA DC 4 16 16 6 

 acute/SA Back school 4 13 13 6 

Hoehler 
1981 [28] acute/SA DO / SMT 30 33 33 25 
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 acute/SA sham 20 25 25 25 

Hsieh 
1992 [29] acute/SA DC / SMT 3 26 26 63 

 acute/SA Massage + heat 3 15 15 63 

 acute/SA Corset 3 12 12 63 

 acute/SA TMS 3 10 10 63 

Hsieh 
2002 [30] acute/SA DC /SMT 3 49 45 63 

 acute/SA 
Combined [SMT 

+ Mysofascial 
therapy] 

3 52 48 63 

 acute/SA Myofascial 
therapy 3 51 49 63 

 acute/SA Back school 3 48 42 63 

 acute/SA DC /SMT 24 49 49 63 

 acute/SA 
Combined [SMT 

+ Mysofascial 
therapy] 

24 52 52 63 

 acute/SA Myofascial 
therapy 24 51 51 63 

 acute/SA Back school 24 48 48 63 

Hurwitz 
2002 [31] mixed DC  24 163 163 63 

 mixed DC+mods 24 163 163 63 

 mixed usual care 24 162 162 63 

 mixed Medical + phys 
ther 24 162 162 63 

Kinalski 
1989 [32] acute/SA PT 4 61 61 13 

 acute/SA Phys therapy 4 50 50 13 

Koes 
1992 [33] acute/SA PT 6 61 61 50 

 acute/SA Usual care 6 47 47 50 
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 acute/SA Phys therapy 6 56 56 50 

 acute/SA sham 6 50 50 50 

 acute/SA PT 12 57 57 50 

 acute/SA Usual care 12 41 41 50 

 acute/SA Phys therapy 12 54 54 50 

 acute/SA sham 12 48 48 50 

Licciardone 
2003/2005 

[34, 35] 
chronic DO 4 55 55 NA 

 chronic Placebo 4 38 38 NA 

 chronic No treatment 4 34 34 NA 

 chronic DO 24 55 55 NA 

 chronic Placebo 24 38 38 NA 

 chronic No treatment 24 34 34 NA 

Mathews 
1987- 

trial A [36] 
acute PT / SMT 2 29 29 19 

 acute Diathermy 2 24 24 19 

Mathews 
1987- 

trial B [36] 
acute PT / SMT 2 123 123 19 

 acute Diathermy 2 84 84 19 

MacDonald 
1990  

acute [37] 
acute DO / SMT + 

education/advice 1 36 36 39 

 acute LBP 
education/advice 1 30 30 38 

 acute DO / SMT 2 10 10 38 

 acute LBP 
education/advice 2 18 18 38 
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 acute DO / SMT 3 10 10 38 

 acute LBP 
education/advice 3 18 18 38 

MacDonald 
1990 

subacute 
[37] 

acute/SA DO / SMT + 
education/advice 1 36 36 39 

 acute/SA LBP 
education/advice 1 30 30 38 

 acute/SA DO / SMT 2 10 10 38 

 acute/SA LBP 
education/advice 2 18 18 38 

 acute/SA DO / SMT 3 10 10 38 

 acute/SA LBP 
education/advice 3 18 18 38 

Meade  
1995 [38] mixed DC 6 357 357 31 

 mixed Phys therapy 6 309 309 31 

 mixed DC 24 357 324 31 

 mixed Phys therapy 24 309 282 31 

 mixed DC 52 357 314 31 

 mixed Phys therapy 52 309 265 31 

 mixed DC 104 357 285 31 

 mixed Phys therapy 104 309 256 31 

 mixed DC 156 357 290 31 

 mixed Phys therapy 156 309 239 31 

Niemisto 
2003 [39] chronic SMT - general 20 96 96 NA 
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 chronic usual care 20 100 100 NA 

 chronic SMT - general 52 96 96 NA 

 chronic usual care 52 100 100 NA 

Ongley 
1987 [40] chronic MD 4 40 40 88 

 chronic sham 4 41 41 88 

 chronic MD 12 40 40 88 

 chronic sham 12 41 41 88 

Pope 
1994 [41] acute/SA DC 3 65 65 38 

 acute/SA Corset 3 25 25 38 

 acute/SA TMS / TENS 3 22 22 38 

 acute/SA Massage 3 32 32 38 

Postacchini 
1988-a [42] acute DC SMT 24 18 18 6 

 acute Analgesic 24 15 15 6 

 acute Bed rest 24 17 17 6 

 acute Physiotherapy 24 16 16 6 

 acute Topical gel 24 16 16 6 

Postacchini 
1988-b [42] acute DC SMT 3 17 17 6 

 acute Analgesic 3 16 16 6 

 acute Bed rest 3 15 15 6 

 acute Physical therapy 3 15 15 6 

 acute Topical gel 3 13 13 6 



 

 

109 

Postacchini 
1988-c [42] SA/C DC SMT 3 17 17 6 

 SA/C Analgesic 3 15 15 6 

 SA/C Back school 3 17 17 6 

 SA/C Physical therapy 3 16 16 6 

 SA/C Topical gel 3 12 12 6 

Postacchini 
1988-d [42] acute DC SMT 8 18 18 6 

 acute Analgesic 8 18 18 6 

 acute Bed rest 8 14 14 6 

 acute Physical therapy 8 16 16 6 

 acute Topical gel 8 17 17 6 

Postacchini 
1988-e [42] SA/C DC SMT 8 17 17 6 

 SA/C Analgesic 8 17 17 6 

 SA/C Back school 8 16 16 6 

 SA/C Physical therapy 8 15 15 6 

 SA/C Topical gel 8 15 15 6 

Postacchini 
1988-f [42] SA/C DC SMT 24 17 17 6 

 SA/C Analgesic 24 17 17 6 

 SA/C Back school 24 16 16 6 

 SA/C Physical therapy 24 15 15 6 

 SA/C Topical gel 24 15 15 6 

Rasmussen 
1979 [43] acute MD/ SMT 1 12 12 38 

 acute diathermy 1 12 12 38 
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 acute MD/ SMT 2 12 12 38 

 acute diathermy 2 12 12 38 

Santilli et al 
2006 [44] mixed DC / SMT 4 48 47 NA 

 mixed Sham 4 48 41 NA 

 mixed DC / SMT 6 48 47 NA 

 mixed Sham 6 48 45 NA 

 mixed DC / SMT 12 48 47 NA 

 mixed Sham 12 48 45 NA 

Sims-
Williams 
1978 [45] 

mixed PT 4 43 43 44 

 mixed Diathermy 4 44 44 44 

 mixed PT 12 40 40 NA 

 mixed Diathermy 12 43 43 NA 

Sims-
Williams 
1979 [46] 

mixed PT 4 47 47 44 

 mixed Diathermy 4 43 43 44 

 mixed PT 12 42 42 44 

 mixed Diathermy 12 40 40 44 

Skargren 
97/98a  
[47, 48] 

acute DC /SMT 0 173 173 50 

 acute Phys therapy 0 138 138 50 

 acute DC /SMT 24 173 173 50 
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 acute Phys therapy 24 137 137 50 

Skargren 
97/98b 
[47, 48] 

acute DC /SMT 52 173 173 50 

 acute Phys therapy 52 137 137 50 

Timm  
1994 [49] chronic PT / SMT 8 50 50 25 

 chronic exercise 8 100 100 25 

 chronic diathermy 8 50 50 25 

 chronic No tx 8 50 50 25 

Triano  
1995 [50] SA/C DC / SMT 2 47 47 31 

 SA/C Back school 2 43 43 31 

 SA/C Sham 2 39 39 31 

UK BEAM 
2004 [51] acute 

SMT general - 
private & NHS + 

best care 
12 338 275 50 

 acute Best care only 12 239 239 50 

 acute Exercise 
program (EP) 12 204 204 50 

 acute 
SMT general - 

private & NHS + 
best care 

50 338 264 50 

 acute Best care only 50 235 235 50 

 acute Exercise 
program (EP) 50 200 200 50 

Waagen 
1986 [52] SA/C DC 14 11 9 44 

 SA/C Sham 14 18 10 44 

Waterworth 
1985 [53] acute PT / SMT 4 38 38 31 
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 acute Analgesic 4 36 36 31 

 acute Phys therapy 4 34 34 31 

 acute PT / SMT 11 38 38 31 

 acute Analgesic 11 36 36 31 

 acute Phys therapy 11 34 34 31 

Wilkey 
2008 [54] chronic DC - SMT or FT 

all kinds 8 16 16 NA 

 chronic 

Pain clinic 
treatment at the 
discretion of the 

treating 
consultant 
(including 

pharmaceutical 
therapy, facet 
joint injection, 

soft-tissue 
injection, 

transcutaneous 
electrical 

8 11 11 NA 

Wreje  
1992 [55] acute/SA MD/ SMT 3 18 18 13 

 acute/SA Sham 3 21 21 13 

Zylbergold 
1981 [56] chronic PT 4 8 8 38 

 chronic Exercise 4 10 10 38 

 chronic Home care 4 10 10 38 
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