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Low back pain symptoms show a similar pattern
of improvement following a wide range of primary
care treatments: a systematic review of
randomized clinical trials

Majid Artus1, Danielle A. van der Windt1, Kelvin P. Jordan1 and Elaine M. Hay1

Abstract

Objectives. To assess overall responses to treatments among non-specific low back pain (NSLBP)

patients in clinical trials to examine the pattern following a wide range of treatments.

Methods. We conducted a systematic review of published trials on NSLBP and meta-analysis of

within-group responses to treatments calculated as the standardized mean difference (SMD). We included

randomized controlled trials that investigated the effectiveness of primary care treatments in NSLBP

patients aged 518 years. Outcome measures included the visual analogue scale for pain severity,

Roland Morris Disability Questionnaire and Oswestry Disability Index for physical functioning.

Results. One hundred and eighteen trials investigating a wide range of primary care treatment for NSLBP

were included. Plots of response to treatments showed that there was a similar pattern of initial improve-

ment at 6 weeks followed by smaller improvement for both pain and functional disability at long-term

follow-up. This was also shown by the pooled SMD for pain which was 0.86 (95% CI 0.65, 1.07) at

6 weeks, 1.07 (95% CI 0.87, 1.27) at 13 weeks, 1.03 (95% CI 0.82, 1.25) at 27 weeks and 0.88 (95%

CI 0.60, 1.1) at 52 weeks. There was a wide heterogeneity in the size of improvement. This heterogeneity,

however, was not explained by differences in the type of treatment classified as active, placebo, usual

care or waiting list controls or as pharmacological or non-pharmacological treatment.

Conclusions. NSLBP symptoms seem to improve in a similar pattern in clinical trials following a wide

variety of active as well as inactive treatments. It is important to explore factors other than the treatment,

that might influence symptom improvement.
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Introduction

Low back pain is a common and costly condition.

Estimates of the lifetime prevalence of non-specific low

back pain (NSLBP) range from 49 to 70% [1], indicating

that most people will experience one or more episodes of

back pain during their lifetime. Although many episodes

of acute low back pain resolve rapidly [2], �30% result

in persistent and relapsing, disabling symptoms [3, 4]

leading to large direct and indirect health care costs

[5, 6]. In the UK, most patients with back pain are mana-

ged within primary health care with 7–9% of the UK popu-

lation consulting a general practitioner with an episode of

back pain during the course of a year [7].

Interest in evaluating the effectiveness of primary care

treatments for back pain has grown substantially over the

past two decades as reflected in the increasing number of

publications of randomized trials and systematic reviews

[8–10]. However, most trials and reviews are unable

to show a clear superiority or benefit of any particular

treatment, with different treatments apparently leading to

a similar and significant improvement in symptoms and

with differences between treatment effects that are often

modest [11–17]. Changes in outcome scores within
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treatment groups in these trials, which represent overall

symptom improvement, suggest a pattern of improvement

occurring early after onset of treatment and possibly un-

related to the type of treatment used [18, 19].

However, we are not aware of any conclusive evidence

for these observations based on a large number of trials

across varied types of treatments for low back pain. The

objective of our review was to assess overall responses to

treatments among NSLBP patients in clinical trials to

examine the pattern following a wide range of treatments.

We included a wide variety of treatments ranging from

simple advice to intensive multidisciplinary rehabilitation

pain management programmes including examples such

as medications, acupuncture, chiropractic and transcuta-

neous electrical nerve stimulation (TENS). The aim of our

review was not to study the effectiveness of these treat-

ments, but to investigate the pattern of symptom improve-

ment within intervention groups following their use. This

was performed by conducting a systematic review of

published trials on NSLBP and meta-analysis of overall

reduction in pain and functional disability.

Methods

Inclusion criteria and data source

Randomized controlled trials that investigated the effect-

iveness of primary care treatments in patients with NSLBP

aged 518 years were included. NSLBP was defined as

pain in the area below the lower ribs and above the gluteal

folds with no known underlying pathology [20]. We

excluded trials conducted in patients with low back pain

of identifiable cause (e.g. disc herniation or inflammatory

arthritis such as AS), post-operative or post-traumatic

back pain, or back pain during pregnancy or labour.

Also excluded were trials conducted among healthy vol-

unteers and those published in languages other than

English.

As the emphasis was on the type of treatment rather

than the setting of the trial, trials evaluating primary care

treatments in settings other than primary care were also

included. Primary care treatments were defined as those

that would usually be within the expertise of primary

health care practitioners and provided within the usual

facilities of primary health care or their equivalents such

as physiotherapy departments, rehabilitation units and oc-

cupational health care departments. Examples of treat-

ments include Yoga, non-steroidal anti-inflammatory

tablets, exercises, chiropractic adjustment, physical ther-

apy, TENS, acupuncture and osteopathic manipulation

(supplementary appendix A, available as supplementary

data at Rheumatology Online). Examples of primary care

practitioners include general practitioners, family doctors,

physiotherapists, occupational therapists, acupuncturists,

osteopaths and psychologists.

We chose outcome measures commonly used in the

majority of NSLBP trials, namely the visual analogue

scale (VAS, 10 cm or 100 mm) or the numerical rating

scale (NRS, 0–10) for pain severity [21], the Roland

Morris Disability questionnaire (RMDQ, 24 point) [22] or

its modified versions or Oswestry Disability Index (ODI,

0–100) [23] for physical functioning.

To satisfy the aims of this review, we needed to identify

trials that investigated a wide range of primary care treat-

ments for NSLBP. We searched the Cochrane Register of

Controlled Trials’ (CENTRAL) database first quarter issue

of 2007 [24] using the term low back pain. The quality of

included trials was assessed [25] and the findings and

their association with response to treatments will be

presented elsewhere.

Data analysis

To enable comparison between trials, five commonly used

follow-up time points were selected (6, 13, 27, 52 and

104 weeks) and data were analysed if they were within

3 weeks of these time points. When baseline and

follow-up outcome scores had not been reported using

mean and S.D., for example, medians and interquartile

ranges, we converted them into mean and S.D. using the

method of Hozo et al. [26].

Examining responses to treatments for their pattern was

made in three steps including a descriptive assessment of

trend in responses, assessment of variation in size of re-

sponse and summarizing the overall pattern of responses

as follows.

Describing the general pattern of responses to treatment

Exploration of the general pattern of response was first

done through visual assessment of outcome scores on

pain and functional disability. These were plotted as

graphic lines representing baseline and follow-up mean

scores at each time point for each arm of each trial.

These response lines were plotted using Excel 2000

(Microsoft, Redmond, WA, USA).

Assessing variation in size of response to treatment

To examine variation in the size of response to treatment

(heterogeneity) across trial arms, changes in outcome

scores were analysed by calculating standardized mean

difference (SMD) [27]. The SMD was calculated for each

trial arm by subtracting the follow-up mean score on the

outcome measure from the baseline mean score and

dividing by its S.D. at baseline. This was done separately

for each of the three outcome measures (RMDQ, ODI and

pain rating). The 95% CIs for the SMDs for each measure

for each trial arm were also calculated [28].

The SMD is a method of standardizing the measure-

ment of change over time so that studies using slightly

different scales, but measuring the same underlying

construct, can be combined and more easily compared.

In our case, this meant that by using the SMD, studies

which used the modified versions of the RMDQ could be

included in the same analysis as those which used the

original version. Similarly, studies which used a VAS for

pain could be combined into the same analysis as those

using an NRS.

Although the RMDQ and ODI measure similar con-

structs, studies using the ODI were not included in the

same analysis as the RMDQ as their differing content

and any difference in their properties (such as different
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levels of responsiveness) would add a potential extra

element of heterogeneity. However, by using SMDs, com-

parisons in pattern of responses to treatment between

these measures can be more easily made.

The SMDs, stratified by measurement (RMDQ, ODI and

pain rating), were plotted in forest plots representing with

their 95% CIs. Heterogeneity in outcome between trial

arms for each measure was investigated by computing

the I2-statistic [29]. The I2-statistic quantifies the effect

of heterogeneity describing the percentage of total vari-

ation in outcome between trial arms that cannot be ex-

plained by chance (0% = no heterogeneity, 100% = very

significant heterogeneity).

Summarizing the overall pattern of responses to

treatments

In order to summarize the overall responses to treatment

across trial arms, we calculated a combined pooled

estimate of SMD for each follow-up time point for each

measure using a random effects model weighted by in-

verse variance [30].

The pooled analyses were carried out with one arm ran-

domly selected from each trial. This was to overcome any

potential similarity or clustering of responses between the

arms of each trial. Participants from the same trial are

more likely to have similar characteristics, and respond

in the same way to treatment as participants from other

trials, and we wanted to examine the pattern of responses

without the potential influence of this clustering. A sensi-

tivity analysis was carried out to compare these results

with the results of an analysis based on all trial arms.

Subgroup analyses

We next explored the evidence for the hypothesis that

responses follow a common pattern regardless of the

type of treatment. We therefore repeated the analysis

for stratified subgroups of trials. Trial arms were

stratified according to the type of treatment using two

classifications: (i) pharmacological, non-pharmacological,

other and mixed treatments and (ii) index treatment, active

comparator treatment, usual care, waiting list or placebo

treatment.

We also stratified trial arms into those that were con-

ducted among the general population and those that were

conducted in other subsettings (general practice, physio-

therapy departments and occupational therapy units).

Given the likely difference in baseline severity, this

would enable us to explore any possible association be-

tween baseline pain and disability, and rate of improve-

ment. Analysis was performed using STATA/IC 10.0

software (Stata Corp., College Station, TX, USA).

Results

Trials’ description

Our search of CENTRAL yielded a total of 772 trial

citations. One hundred and twenty-six trials satisfied

our inclusion criteria (supplementary appendix A, avail-

able as supplementary data at Rheumatology Online).

Eight published papers were each a second report of

the same trial and therefore both were used to extract

data related to that trial. Data, therefore, were available

from 118 trials (Fig. 1).

Trial sample size ranged from 20 to 719 and duration

of follow-up from 5 days to 3 years. Participants’ age

ranged from 27 to 79 years (median of 42 years) and the

range of percentage of females among participants was

0–100% (median of 55%). Primary health care subsettings

included general practice subsetting (29 trials), occu-

pational health care departments (20 trials) and physio-

therapy departments (10 trials). Fourteen trials were

conducted among the general population, 31 in mixed

settings and in 14 trials the setting could not be clearly

identified. Fifty-seven (48%) trials were conducted among

patients with chronic low back pain, 27 (23%) trials among

acute low back pain patients, 23 (20%) trials among sub-

acute low back pain patients, 8 (7%) trials among patients

with acute and subacute or subacute and chronic low

back pain, and in 3 trials the type of pain was not clear.

The majority of trials included in this review used an-

other active treatment as the comparator (79 trials, 67%)

and in 27 (34%) of these trials more than one active com-

parator treatments were used. Placebo or sham treatment

arms were used in 36 (31%) trials and no-treatment arms

(waiting list control) in 11 (9%) trials. Ninety-one (77%)

trials were conducted to assess non-pharmacological

treatments [27 (30%) of which assessed treatments with

a psychological component], 20 (17%) trials investigated

pharmacological treatments, 5 (4%) trials mixed treat-

ments, whereas it was not possible to classify two trials

according to the type of treatment used according to this

classification.

The pattern of responses to treatments

Data for pain severity outcome were available from

104 treatment arms in 45 trials, for RMDQ outcome from

82 treatment arms in 35 trials and for ODI outcome

from 61 treatment arms in 26 trials. A graphical represen-

tation of overall responses for each treatment in each trial

arm up to 12-month follow-up for pain severity is

presented in Fig. 2. Responses for RMDQ and ODI

showed similar patterns (supplementary appendix B,

available as supplementary data at Rheumatology Online).

Response lines for all three outcome measures followed

a pattern of common trend of improvement in symptoms

represented by a rapid early reduction in mean outcome

scores within the first 6 weeks followed by a slower re-

duction thereafter proceeding to a plateau at 6 months.

This common trend in responses remained when re-

sponses from only one arm were randomly selected

from each trial. This pattern appeared to be similar regard-

less of the type of treatment received.

Variation in responses to treatments

Figure 3 shows a forest plot representing SMDs and

95% CIs for pain at the 27-week follow-up point for one

randomly selected arm from each trial. It shows wide

heterogeneity in effect size between trial arms; however,
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the majority of trial arms showed improvement in symp-

toms. A similar variation in size of response was found for

both functional disability outcomes and at each follow-up

point. The I2-statistic confirmed the wide heterogeneity in

SMDs between trial arms (generally >80%).

Summary of responses to treatments

A random effects model was used to compute pooled

SMDs from one randomly selected arm from each trial

to explore the overall trend in changes in pain and func-

tional disability over time (Table 1). The pattern of

responses, which is illustrated graphically in Fig. 2, was

confirmed by common large initial SMDs at 6-week

follow-up after which only smaller further improvements

were seen. For pain, pooled SMD was 0.86 (95% CI

0.65, 1.07) at 6 weeks, 1.07 (95% CI 0.87, 1.27) at

13 weeks, 1.03 (95% CI 0.82, 1.25) at 27 weeks and

0.88 (95% CI 0.60, 1.1) at 52 weeks. Similar findings

were produced when all arms of included trials were

included (Table 2). Overall responses were large, as

SMDs >0.8 are considered as large; 0.5–0.8 moderate

and <0.5 small [31].

Results of subgroup analyses

Variation in treatment responses did not appear to be

explained by different types of treatment. Table 3 shows

that there were similar overall responses in treatment

groups receiving different types of treatment (index,

active comparator, usual care, placebo or waiting list con-

trol) and in groups being treated with pharmacological or

non-pharmacological treatments.

Some of the trials included in our review were con-

ducted among the general population. The mean severity

of pain was lower in these trials than that in trials

conducted in other subsettings [mean baseline scores

39.7 (S.D. 18.2) compared with 54.7 (S.D. 22.1), 50.3

(S.D. 23.4) and 44.7 (S.D. 20.5) for trials in general practice,

occupational health care and physiotherapy departments,

respectively]. Pooled SMD for pain at 27 weeks for gen-

eral population trials was 0.89 (95% CI 0.67, 1.11) and

for the other three subsettings 1.25 (95% CI 0.94, 1.56),

1.03 (95% CI 0.74, 1.32) and 1.34 (95% CI 1.11, 1.57).

Although there was a wide heterogeneity in SMDs

between trials, we found that the percentage change

in symptom improvement between baseline and final

FIG. 1 Flow diagram for inclusion of trials for the review. *When two articles were published for the same trial, information

was extracted from both and considered as one trial. RCTs: randomized clinical trials.

Potentially relevant RCTs identified and 
screened for retrieval 

(n=772) 

RCTs excluded (n=523) 
Reasons: not RCT=185, not NSLBP=88, not primary 
care population=48, not primary care treatments=150, 
not our selected outcomes=43, not English 
language=9 

RCTs excluded (n=123) 
Reasons: not RCT=12, not NSLBP=38, not primary 
care population=22, not primary care treatment=18, 
not our selected outcomes=25, not English 
language=8 

Full text of RCTs retrieved for more 
detailed evaluation 

(n=249) 

RCTs to be included in meta-analysis 
(n=126) 

RCTs included in meta-analysis 
(n=118) 

Published articles each a second article 
for the same RCT (n=8)* 
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follow-up remained the same regardless of pain severity

at baseline. Baseline mean pain scores for all included

treatment arms was 47.0 (S.D. 11.9). Trial arms with base-

line mean pain scores below and above this average

showed a mean relative rate of improvement at 27-week

follow-up of 47 and 48%, respectively.

Discussion

The main aim of this review was to summarize evidence

on responses to treatment among low back pain patients

in clinical trials in order to test the hypothesis that these

responses follow a similar pattern regardless of the treat-

ment used.

We examined responses from trials in which patients

varied in the duration and severity of their pain and

were conducted over a period spanning 15 years and in

more than 18 countries. A wide variety of active treat-

ments were included ranging from tablet medications,

psychological treatment and simple advice to hands

on manual therapies and extensive multidisciplinary pain

management programmes.

In this review, we found evidence that these responses

seem to follow a common trend of early rapid improve-

ment in symptoms that slows down and reaches a plateau

6 months after the start of treatment, although the size

of response varied widely. We found a similar pattern

of improvement in symptoms following any treatment, re-

gardless of whether it was index, active comparator, usual

care or placebo treatment. To understand the meaning of

these findings and draw any useful conclusions, we need

to explore several explanations.

Outcome in trials will be influenced by the intervention

itself (specific effect), non-specific factors, random vari-

ation and errors in the trial design or analysis. Non-

specific factors may include natural history, regression

to the mean and non-specific effects of treatment. How

these may affect response is now discussed.

FIG. 2 Overall responses (VAS for pain) up to 52-week follow-up in each treatment arm of included trials. Each line

represents a response line within each trial arm. Red: index treatment arm; Blue: active treatment arm; Green: usual care/

waiting list/placebo arms. ____: pharmacological treatment; - - - -: non-pharmacological treatment; . . .. . .: mixed/other.
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FIG. 3 SMDs for pain for one arm randomly selected from each trial at 27-week follow-up. ES: effect size.

Note: weights are from random effects analysis

Overall  (I2 = 89.5%, P = 0.000)
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0.80 (0.47, 1.13)
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0.68 (0.39, 0.98)

0.22 (–0.11, 0.54)

0.73 (0.40, 1.05)

1.17 (0.80, 1.53)
1.00 (0.71, 1.29)

1.11 (0.78, 1.43)

2.11 (1.67, 2.55)

1.33 (0.94, 1.73)

0.87 (0.55, 1.19)

0.12 (–0.32, 0.56)

0.57 (0.32, 0.82)
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0.38 (–0.32, 1.07)
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–2.71 0 2.71

TABLE 1 SMDs (within-group responses to treatment) for pain and disability (RMDQ and ODQ) for one arm randomly

selected from each trial for the main follow-up time points

Outcome

Follow-up
time point,

weeks
Number of

trials

Total
number
of arms

Number of
randomly

selected arms

SMD

I2, %Pooleda (95% CI) Range

Pain 6 13 27 13 0.86 (0.65, 1.07) 0.21, 2.00 82
13 29 58 29 1.07 (0.87, 1.27) 0.09, 4.25 91

27 25 50 25 1.03 (0.82, 1.25) 0.12, 2.11 90

52 23 48 23 0.88 (0.60, 1.11) �0.30, 2.44 92
104 5 11 5 0.59 (0.45, 0.74) �0.39, 0.98 91

RMDQ 1 8 16 8 0.97 (0.75, 1.19) 0.51, 1.47 69

6 19 39 19 0.97 (0.66, 1.28) �0.17, 2.22 95
13 21 42 21 0.93 (0.67, 1.20) �0.12, 2.39 94

27 12 24 12 0.91 (0.59, 1.24) 0.05, 1.98 93

52 11 22 11 1.01 (0.68, 1.34) 0.13, 2.04 92

ODQ 1 5 12 5 0.92 (0.59, 1.24) 0.63, 1.35 58

6 14 30 14 0.98 (0.62, 1.33) �0.09, 3.40 90

13 12 24 12 0.92 (0.70, 1.14) 0.39, 3.50 81
27 10 20 10 1.08 (0.80, 1.36) 0.45, 1.66 83

52 12 24 12 1.14 (0.88, 1.39) 0.61, 2.63 84

104 4 8 4 1.05 (0.57, 1.54) 0.54, 1.80 90

aPooled SMDs (using random effects model) of one arm randomly selected from each trial.
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Natural history of low back pain and regression to
the mean

The natural history of symptoms and regression to the

mean phenomenon could be suggested as a ready and

simple explanation. The common pattern of responses

could, for a large part, be explained by the natural history

of NSLBP. The question is whether it is simply the only

explanation or if there are other factors in play given the

wide heterogeneity in responses.

Examining the exact natural history (defined as the de-

velopment of a condition in the absence of treatment [32])

of a disease or symptom, such as NSLBP, is difficult

to achieve. However, systematic reviews [33, 34] have

attempted to examine the clinical course of NSLBP

(the development of a condition in the presence of treat-

ment [32]) and have shown it to be characterized by

a rapid improvement in symptoms within the first

3 months after presentation that becomes more gradual

thereafter, which is consistent with our findings.

Compared with participants in trials conducted in health

care settings (general practice, occupational therapy de-

partments and physiotherapy departments), participants

from the general population trials might not be actively

seeking health care at the time of entry into the trials.

Symptom improvement among this latter group, therefore,

would be nearer to representing the natural history of

NSLBP. The larger overall treatment response we found

among participants of trials in health care settings might

TABLE 2 SMDs (within-group responses to treatment) for pain and disability (RMDQ and ODQ) for all trial arms for

the main follow-up time points

Outcome

Follow-up
time point,

weeks
Number of

trials

Total
number of

arms

SMD

I2, %Pooleda (95% CI) Range

Pain 6 13 27 0.83 (0.70, 0.96) 0.08, 2.13 82

13 29 58 0.99 (0.86, 1.11) 0.09, 4.25 91

27 25 50 1.07 (0.93, 1.20) 0.05, 2.45 90
52 23 48 0.91 (0.76, 1.05) �0.09, 2.45 89

104 5 11 0.77 (0.50, 1.03) �0.39, 1.36 87

RMDQ 1 8 16 0.80 (0.63, 0.98) 0.21, 1.49 81
6 19 39 0.87 (0.77, 1.06) �0.17, 2.41 95

13 21 42 0.86 (0.67, 1.05) �0.08, 2.58 95

27 12 24 0.97 (0.73, 1.21) 0.05, 2.71 95

52 11 22 0.98 (0.73, 1.23) 0.00, 2.24 93

ODQ 1 5 12 0.72 (0.54, 0.89) 0.41, 1.37 53

6 14 30 0.86 (0.65, 1.08) �0.09, 3.40 89
13 12 24 0.73 (0.56, 0.89) �0.23, 3.50 87

27 10 20 0.95 (0.77, 1.12) 0.24, 2.10 83

52 12 24 0.99 (0.80, 1.19) �0.05, 2.63 89

104 4 8 0.93 (0.66, 1.21) 0.39, 1.80 87

aPooled SMDs (using random effects model) of one arm randomly selected from each trial.

TABLE 3 Pooled SMDs for pain for trial arms stratified by type of treatment

Types of treatments

6 weeks 13 weeks 27 weeks 52 weeks

na SMDb na SMDb na SMDb na SMDb

Index 13 0.75 29 0.91 25 1.01 23 0.85

Active comparator 14 0.82 25 0.87 23 1.02 21 0.89
Placebo, usual care and waiting listc 6 0.83 13 0.99 11 1.07 10 0.91

Pharmacological 2 1.00 4 0.77 2 0.61

Non-pharmacological 20 0.76 53 1.01 49 1.10 47 0.92
Other 5 1.15 5 1.38 5 1.16 3 0.12

Mixed 3 0.63 5 0.70 3 0.75 5 0.68

aNumber of trial arms. bPooled SMDs (using random effects model) of all trial arms. cThese trial arms were grouped because
of small numbers.
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well be related to the likelihood that people seek health

care at a time when pain is worst, leading to larger reduc-

tions in symptoms following treatment in these clinical

populations.

This would also imply that the magnitude of improve-

ment in symptoms depends, among other factors, on their

severity at baseline (more severe symptoms at baseline

are associated with larger improvement). The absolute im-

provements were indeed associated with baseline levels

of pain, but the relative rate of improvement remained the

same regardless of severity at baseline. Although the nat-

ural history or clinical course of NSLBP could contribute

to the pattern of symptom improvement shown in the

trials included in our review, it is unlikely to be the only

explanation.

Regression towards the mean [35] could add an explan-

ation for the large improvement in symptoms early after

start of treatment, in particular among those patients

with the most severe symptoms at the start of treatment.

It is difficult to disentangle these statistical effects from

improvement related to the natural history of back pain,

with patients being enrolled in trials usually at a stage of

more severe symptoms.

Non-specific effects of treatments

Overall response to treatment in clinical trials, cohorts or

clinical practice, is not only influenced by the active or

specific components of the treatment, but can also be

influenced by various other factors. Some of these factors

relate to characteristics of the pain problem (as described

above), or to the patients themselves [36] such as their

beliefs, expectations and experiences with other illnesses,

previous episodes of the illness or with previous use of the

current treatment or other treatments [37].

It can also be influenced by factors related to the prac-

titioners providing the treatment [38] such as their previ-

ous experience with the use of the treatment and their

expectation and knowledge of the clinical course of the

illness. The actual enrolment in a trial [39], the environment

and nature of the communication between the patient and

the practitioner [40] and the characteristics of the treat-

ment [41, 42] all represent examples of other influential

factors. These examples of factors are by definition

non-specific, i.e. not specific to the ingredient of the par-

ticular treatment used, but are associated with the

process of its provision and reception.

These factors might be at play influencing responses to

treatment in clinical trials. The exact size of the influence

of these non-specific factors on response to treatment is

not known. Whether it is equivalent to the size of the spe-

cific effect of the treatment itself or even larger would be

interesting to explore. The importance of the influence of

these factors is that some of them might explain the

common pattern of improvement, such as being enrolled

in a trial or the attention given in the trial. On the other

hand, some might explain the heterogeneity between

responses, such as expectations regarding treatment or

aspects of patient–practitioner interaction.

Mean vs individual responses to treatment

Data on responses to treatments in clinical trials, which

we have used in this review, were presented in their pub-

lished reports as aggregated data of responses of their

individual participants. Aggregate data tend, by definition,

to neutralize or homogenize individual variation and

may result in mean responses that would seem more

homogeneous than they are at individual level.

Responses of individual participants can vary because

of various factors, some of which are related to the nature

or severity of symptoms. By definition, we do not know

the cause(s) of NSLBP, nor do we always fully understand

how treatments may work. Sufferers include a heteroge-

neous group of patients with a possible variety of under-

lying causes for their symptoms. It might be the case

that by lumping together such a heterogeneous group

of patients in trials and presenting their responses as

mean scores would inevitably produce non-conclusive

outcomes.

Subgroups of patients with certain common character-

istics may respond in a different way to treatment than

another group with different characteristics. This has led

an increasing number of researchers to investigate

whether we are targeting the right subgroups of patients

with the right treatments [43–45]. This approach is still

being developed to establish clear empirical evidence

for methods of subgrouping that would be feasible in

clinical practice and more accurately predict treatment

outcome [46–48].

This also raises an old issue of whether it is better to use

aggregate or individual patient data when conducting

meta-analyses. The benefit of using individual patient

data is obvious: to detect individual differences in re-

sponses as well as providing power to any subgroup ana-

lyses. However, the great effort and time required can be

prohibitive, and therefore it is the systematic reviews and

meta-analyses of aggregate data that are most commonly

conducted. The outcomes of these reviews provide a

major source of evidence on which practicing health prac-

titioners as well as health care policymakers rely in their

decision-making. It is not unreasonable to be cautious

when judging the ability of these reviews to provide evi-

dence on effectiveness of individual treatments as well as

the applicability of their results to the individual patient.

Large overall responses to treatment

An important finding from our review is the large response

to treatment common in all trial arms, active as well as

placebo, usual care or waiting list arms. It seems ironic

that we clearly have evidence for a large overall improve-

ment in back pain symptoms in all arms of clinical trials,

while more and more trials are unable to show clear evi-

dence for the effectiveness of the active treatments.

Randomized controlled trials are designed to attribute

the final benefit of a treatment solely to the difference

between its effect and that of the comparator treatment.

Such explanatory trials are important and necessary to

study the efficacy of new interventions, but it is also im-

portant to explore the role of other factors, in addition to
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the specific ingredient of the treatment used. Addressing

these non-specific factors, which may include factors

related to the patients, practitioners, the setting or the

way treatments are designed and delivered, may help us

better understand responses in clinical trials.

Strengths and limitations

Choice of outcome measures

We chose outcome measures that were most commonly

used in order to include a sufficiently large number of trials

to examine the evidence. A small number of trials used

other measures such as patient’s global perceived effect

or measures to assess depression or return to work, but

these outcome measures did not have standardized def-

initions or scales which would allow meaningful pooling of

the trials.

Hence, although these measures would add to

describing the totality of patient experience and provide

an important representation of patient response to treat-

ment, we did not include them in this analysis. Recom-

mendations have been made towards a standard group of

core outcome measures for use in low back pain trials

[49], which would facilitate comparison and combination

of results.

Choice of data source

Using CENTRAL database as the source of the included

trials satisfied the aims of this review, namely providing

us with a large pool of clinical trials on a wide range

of primary care treatments for NSLBP to explore the

evidence for a common pattern for the overall response

to treatments.

Only trials published in English were included. This

means that some trials published in other languages will

have been missed, but it was not the objective of this

review to include all available evidence on a specific

intervention. It may be argued that this language restric-

tion could lead to selection bias as non-specific effects

of treatments may be influenced by local cultural fac-

tors or differences in the delivery or quality of health

care. However, there are a number of trials included

which were published in English even though they were

conducted among non-English-speaking populations.

Therefore, the review does include trials from a variety

of countries and cultures. There was no other evidence

for selection bias as the included trials covered a wide

range of treatments in a wide range of primary care set-

tings with no evidence of systematic lack of a particular

group or type of trials.

Methodological limitations

Subgroup stratification of trials resulted in small numbers

of trials in each subgroup. Any conclusions based

on related analyses should, therefore, be made with cau-

tion. Although we used a random effects model in the

meta-analysis, pooling effect sizes with such a high het-

erogeneity is still problematic. However, it is important to

emphasize that the purpose of pooling for this review was

merely to further assess and present the pattern of overall

responses rather than to calculate estimates of treatment

effect size, which is usually performed in meta-analyses of

effects of particular treatments.

We did not calculate effect sizes based on differences

between arms of trials, but responses within each

arm. Furthermore, we included trials on a wide variety of

disparate types of treatments and therefore even if het-

erogeneity were to be low, the result of such pooling

would not be clinically meaningful. Any conclusions

drawn from pooling in our review, therefore, should be

made within the context of the particular purpose

for using it here.

Conclusions and implications

We have shown that overall responses in NSLBP clinical

trials seem to be large and follow a common standard

pattern of rapid early improvement followed by a plateau

irrespective of treatment. Given such a similar pattern of

responses any real effect of treatment may be difficult to

detect. It is important to explore factors that influence

symptom improvement in clinical trials that apparently

happen in active treatment arms as well as in placebo or

waiting list arms with only modest differences. Duration

of symptoms (acute, subacute or chronic), severity of

symptoms at baseline, patients’ preference for treat-

ments, patients’ expectations and practitioner–patient

communications are examples of factors that would

influence individual responses to treatment. Identifying

such factors would be the first step towards utilizing and

harnessing their influence to improve patient outcome in

low back pain trials, and this would require further

research.

Exploring responses to treatments for pain conditions

other than low back pain, and indeed for other medical

conditions, was beyond the scope of this review. It would

be interesting to explore whether our findings are re-

stricted to NSLBP and therefore reflect in part the poorly

understood nature of this condition; or if they could be

reproduced in other medical conditions, raising wider

issues about how we assess treatment and symptom

progression in general.

Rheumatology key messages

. Symptoms of NSLBP improve in trials in a common
pattern apparently regardless of the treatments.

. Factors other than the treatments may have a large
role in trials and exploring them is important.
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