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Subgrouping Patients With 
Nonspecific Low Back Pain: 

Hope or Hype?

modification across subgroups defined by 
patient characteristics. The goal of this ap-
proach is to identify patient-level factors 
associated with greater effects of treat-
ment than those which occur on average. 
Armed with this information, clinicians 
can match individual patients to the treat-
ment that will be most effective for them.

The identification of patient sub-
groups that respond best to specific in-
terventions has been set as a key priority 
in LBP research for the past 2 decades.2,7 
In parallel, surveys of clinicians manag-
ing LBP show that there are strong views 
against generic treatment and an expec-
tation that treatment should be individu-
alized to the patient.6,22 However, despite 
this emphasis on treatment-based sub-
groups, little high-quality evidence ex-
ists for the investigation of subgroups of 
patients with LBP who respond best to 
specific interventions.31,34

Calls for caution when reading reports 
involving subgroups have been made re-
peatedly in the general medical literature 
over the last 30 years, but these papers do 
not seem to have dulled the enthusiasm 
in the LBP field. We feel that it is timely 
to consider whether a prolonged focus on 
identifying subgroups is useful or not. To 
meet this challenge, we will consider the 
advantages and potential problems sur-
rounding subgroup analyses in nonspe-
cific LBP. This will allow more informed 
decisions on whether more or less em-
phasis, time, and resources should be 
dedicated to identifying treatment sub-
groups for LBP.

In this article, we present supporting 
and opposing arguments for the sub-
grouping approach in nonspecific LBP, 
considering the progress made so far in 
the LBP field and the relevant literature 
in adjacent fields. We have deliberately 

chosen to argue 2 extreme positions (pros 
and cons), as is done with an Oxford de-
bate, so readers can make better conclu-
sions considering the advantages and 
disadvantages of subgrouping.

Viewpoint: The Investigation 
of Subgroups Is Important and Useful 
to Advancing Knowledge and Clinical 
Practice in LBP
One Size Fits All Does Not Work 
Well Nonspecific LBP accounts for the 
great majority of cases of LBP and is de-
fined as LBP for which there is no iden-
tifiable cause (eg, injury or disease).1 As 
a result, treatment recommendations 
commonly involve a one-size-fits-all ap-
proach.25 Following this approach in clin-
ical trials, most treatment options tested 
provide small or even no benefit.1,36

While the optimal treatment for non-
specific LBP is still unknown, the burden 
of the condition remains massive.17 The 
current treatment classification system 
(ie, a small group [5%-10%] of patients 
with identified specific pathology versus 
the large group [90%-95%] with nonspe-
cific LBP) is clearly not working well. The 
large group of nonspecific LBP patients 

C
linicians and clinical researchers share a common goal 
of achieving better outcomes for patients with low back 
pain (LBP). For that, randomized controlled trials and 
systematic reviews are the most reliable study designs 

to determine the effects of interventions. Subgroup analyses in 
these research designs have been used to examine treatment-effect
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does not seem to be homogeneous; in-
stead, it probably includes patients with 
quite different underlying contributors 
to their condition.5,22 Likewise, patients 
with nonspecific LBP show marked dif-
ferences in the course of their back pain.14 
These individual variations and needs 
should be taken into account to develop 
a tailored treatment program, which is 
likely to produce optimal outcomes for 
each individual. The investigation of sub-
groups of people with different features 
who would respond better to one treat-
ment than to another offers the possibil-
ity of larger treatment effects.8,15,16,21

Methods Are Improving The research 
methods for validly investigating spe-
cific treatment effects for subgroups of 
patients have been well developed in the 
past decades. Published guidelines and 
overviews for conducting subgroup anal-
yses in randomized trials10,24,35 indicate 
that methods are indeed improving in 
this area. The TABLE shows the key meth-
odological issues for validly investigating 
treatment effects in subgroups. It is true 
that the valid methods for investigating 
subgroups have not been applied widely 
in available studies and research papers. 
There are, however, also examples of 
well-planned and well-executed initia-
tives.13,19 The current lack of validation 
studies is a problem for the implemen-
tation of treatment subgroups but lays 
the foundation for better high-quality 
prospective validation studies in the 
future.33 Hypothesis-setting studies of 
lower quality are important to guide the 
development of large high-quality studies 
and are not themselves a problem (or low 
quality) as long as they are correctly and 
cautiously interpreted.
It Does Not Need to Be Complex Sub-
grouping patients in LBP does not need 
to be complex or difficult. Sometimes in 
medicine, the most powerful subgroups 
are based on one feature (eg, manage-
ment of a stroke based on whether the 
stroke is due to a bleed or a clot). A good 
example in the LBP field is the STarT 
Back trial that used a simple prognostic 
tool (9 questions only) to match patients 

to treatment packages appropriate for 
them.19 Importantly, simple stratified 
primary care management showed bet-
ter clinical and economic results than 
usual care. This finding is encouraging. 
Simple, easy-to-apply tools for sub-
grouping and managing patients may 
well facilitate implementation in clini-
cal practice.
Fits the Personalized Medicine Ap-
proach Personalized medicine is a “new” 
approach to individualize interventions 
for prevention and treatment. This is 
based on the classification of patients 
into different subpopulations depending 
on their characteristics (ie, genetic mark-
ers, susceptibility to disease, or response 
to treatment), with the aim to optimize 
efficacy.3 In the past, particularly the field 
of genetics has championed this new ap-
proach, in which genetic and molecular 
information is used to determine predis-
position to a particular health condition, 
to confirm a diagnosis, or to individual-
ize treatment (ie, the right treatment for 
the right patient at the right time).29 This 
approach has been reported to be effec-
tive for some areas in medicine (eg, use of 
trastuzumab based on the HER2/neu test 
result to treat breast cancer).32

Accordingly, individual (personal-
ized) treatment may well be based on 
demographic and clinical characteristics 
measured during the history taking or 
physical examination, or from labora-
tory or radiological tests (eg, imaging 
features). Subgrouping patients with 
nonspecific LBP fits very well into this 

approach, and over time we may include 
gene variation in our subgroups as well.
The Subgroup Approach Is Preferred by 
Clinicians (and Patients) Clinicians are 
usually favorable to the idea of individu-
alized treatments for nonspecific LBP. 
It is common practice for clinicians 
to use subgroup labels for describing 
nonspecific LBP patients.23 Clinicians 
assert that they recognize in their prac-
tice various subgroups of patients with 
a similar clinical course and reaction to 
therapy. When asked, 93% of clinicians 
do not think nonspecific LBP is one con-
dition, and about 75% think that it is 
possible to recognize LBP subgroups.22 
Additionally, the broad term nonspecific 
does not guide treatment choices very 
well. It has thus been reported to not be 
useful and to be of limited relevance to 
practice by clinicians.6

At a more basic level, one of the prin-
ciples of evidence-based practice is that 
clinicians should use their day-to-day 
knowledge (ie, clinical experience) in 
clinical decision making. Clinical experi-
ence may suggest specific approaches for 
patients with particular presentations. 
When the great majority of clinicians feel 
that patients with nonspecific LBP are 
not one group, they are compelled to try 
to use their experience to individualize in-
tervention until there is good evidence to 
guide this. Regarding patient preferenc-
es, another principle of evidence-based 
practice, it seems that patients recognize 
their individual variability in response to 
treatments when indicating a preferred 

TABLE
Key Methodological Features 

for Investigating Treatment Effects 
in Subgroups31,34

• The subgroup variable should be a characteristic measured at baseline.
• A subgroup analysis must be preplanned to test a hypothesis, and it should be specified a priori (ie, study protocol, 

primary trial).
• The subgroup analysis should be carried out based on a small number of hypotheses tested (preferably fewer than 5).
• Statistical tests of significance should be used to assess the likelihood that a given interaction might have arisen due 

to chance alone. If multiple significant interactions exist, this needs to be tested for independence.
• The subgroup effect should be consistent with evidence from previous studies (ie, replication).
• The subgroup effect should be consistent across related outcomes.
• There should be a strong pre-existing biological rationale supporting the apparent subgroup effect (or indirect evidence).
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treatment. Patients commonly report 
cases in which one treatment worked for 
them but another did not.

Counterpoint: Subgroup Analysis Is 
Misguided and a Misleading Distraction 
From Improved Understanding of LBP
Poor Methodological Quality Subgroup 
analyses evaluating differential response 
to treatments for a range of health con-
ditions have been reported to commonly 
have poor methodological quality and low 
credibility.34 Although identification of 
treatment subgroups has been set as a key 
research priority in the LBP field for the 
last 15 years,2,7 study quality has remained 
low over this period.18,31 Most subgroup 
analyses still do not specify the hypothe-
sis a priori and do not conduct interaction 
tests (treatment by effect modifier).31,34 
Lack of power in subgroup analyses is 
another problem; it is always lower than 
the power for the main effect (if power 
for the main effect is 80% to 90%, for a 
subgroup it will always be less, about 20% 
to 30%).10,26 In addition, many studies in-
clude multiple comparisons, increasing 
the chance of a false-positive result.10,34 
Besides the problems with analyses, there 
is a common reporting problem in which 
authors commonly overstate their claims 
of subgroup effect beyond what the study 
design and results would justify.31

Biological Rationale Is a Challenge for 
Treatment of Nonspecific LBP It is ac-
cepted that findings of treatment-effect 
modification in a trial should be consid-
ered more credible if the result has a bio-
logical rationale.28,35 That is, we should 
place greater faith in treatment-effect 
modification that is consistent with our 
current understanding of the biologic 
mechanisms of disease and the mecha-
nisms of treatments. In the case of non-
specific LBP, this assumption is difficult 
to fulfill because there is no identified 
biological source of nonspecific LBP, and 
many contemporary treatments have an 
unclear mechanism of action (eg, spinal 
manipulative therapy, exercise). In the 
breast cancer area, for example, the re-
cent discovery of specific prognostic and 

predictive biomarkers that enable the 
application of more individualized thera-
pies for these patients has changed treat-
ment over the past decades. This seems to 
be possible when the biological source is 
known and the treatment action under-
stood. As we know so little about causes 
of LBP and the mechanisms of treat-
ments, it is difficult to have any strong ra-
tionale for treatment-effect modification.
Qualitative Heterogeneity of Treatment 
Effects If there is a small main treatment 
effect, to achieve a large beneficial effect for 
a subgroup, there needs to be a subgroup 
that receives no benefit or is even harmed 
by the treatment. Put simply, if there is a 
subgroup that does well, it must be bal-
anced by a subgroup that does poorly.30 
This seems a very unlikely scenario when 
treatments are compared to a placebo, a 
waiting list, or no treatment, but it is more 
tenable when 2 active treatments are com-
pared in comparative effectiveness trials.
Clinicians Never See Treatment Effects, 
Let Alone Treatment-Effect Modifica-
tion It is ironic that many clinicians 
strongly believe in treatment-effect mod-
ification, because they never get to see a 
treatment effect (or its modification) in 
clinical practice. A treatment effect is the 
difference in outcome that arises from 
administration of treatment A compared 
to the outcome that arises with adminis-
tration of treatment B, and is usually es-
tablished from the study of large groups 
of patients in randomized controlled tri-
als.20 Potentially, one could observe treat-
ment effects in individual patients with 
a single-case experimental design if one 
were to alternately apply treatments to 
a single patient, use random allocation 
of order of treatments, administer each 
treatment more than once to account for 
effects of time, and have wash-out peri-
ods to avoid confounding and measure 
outcomes closely over time. But this level 
of complexity is not normally what hap-
pens in clinical care, and it is so cumber-
some that people generally prefer to test 
treatments in randomized controlled tri-
als. The next problem would be that one 
would need to do this on many patients to 

establish differential treatment effects re-
lated to a key patient characteristic, while 
also accounting for effects of time—a very 
difficult task that is unlikely to occur in 
routine clinical practice.

What clinicians do see in clinical prac-
tice are treatment outcomes (ie, the out-
come following delivery of a treatment), 
which comprise the clinical course. If 
they see a sufficient number of cases, 
they may notice patient attributes linked 
to different clinical courses. So, while it 
is plausible that experienced clinicians 
could discern prognostic factors, it is less 
likely that they could discern treatment-
effect modifiers. Why, then, would clini-
cians strongly believe in treatment-effect 
modification? Two aspects of human na-
ture that could explain this situation are 
that we tend to see patterns where none 
exist (patternicity)27 and that we presume 
we have more control over events than we 
truly do (illusion of control).12

Subgroup Analysis Can Restrict Treat-
ment Options Subgroup analyses are 
associated with a high risk of false-pos-
itive and false-negative results when not 
performed correctly.9 They can falsely 
indicate that there is no treatment effect 
in a particular subgroup when there is a 
true effect,9,30 which may restrict effec-
tive treatment options from being used 
by clinicians. A simulated study showed 
that from an overall nonsignificant re-
sult, the chance of spuriously finding at 
least 1 subgroup-specific test significant 
could be as high as 21%, and when the 
overall finding is significant, this can be 
as high as 2 in 3 tests if not tested for 
subgroup-treatment effect interactions.9 
That means that if there is a false-positive 
baseline characteristic (eg, higher score 
of pain) that was associated with an in-
creased benefit from one intervention 
(eg, electrotherapy), then these patients 
could be restricted from other interven-
tions (eg, exercise) that may be truly ef-
fective, and treatment will be restricted to 
this subgroup. This is also a problem with 
underpowered subgroup analyses.

Additionally, small groups of patients 
who are usually underrepresented in tri-
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als are also more likely to be restricted 
from a potential treatment benefit. For 
instance, the findings from The Cana-
dian Cooperative Study Group11 showed 
that aspirin reduces the risk of continu-
ing ischemic attacks, stroke, and death 
in men but not in women. This mistaken 
subgroup claim led to women being de-
nied a beneficial intervention for decades, 
until this was demystified by subsequent 
studies.4 Thus, it may not be worthwhile 
to risk effective interventions being re-
stricted from clinical practice based on 
such spurious findings.

CONCLUSION

There is great interest in sub-
grouping patients with nonspecific 
LBP. Proponents see chances to bet-

ter tailor treatments to patients based on 
clinical characteristics. At the same time, 
we must conclude that in general, the 
current research initiatives and achieve-
ments in this field are far from optimal 
and not yet ready to be implemented in 
clinical practice. t
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