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Definitions of Recurrence of an Episode of Low Back Pain
A Systematic Review
Tasha R. Stanton, MScRS,* Jane Latimer, PhD,* Chris G. Maher, PhD,*
and Mark Hancock, PhD†

Study Design. Systematic review.
Objective. To identify the definitions of recurrence
(and related recovery definitions) currently used in the
literature.
Summary of Background Data. Recurrence of low
back pain (LBP) is a common and costly problem and the
goal of many treatments is to prevent future recurrences.
However, it is unclear whether standardized recurrence
definitions are being used in the research literature evaluating the risk of recurrence and the effectiveness of treatments to prevent recurrence.
Methods. A literature search was performed of MEDLINE,
EMBASE, CINAHL, AMED, and PEDro, and from chosen
systematic reviews investigating treatments that could
plausibly affect recurrence of LBP. Studies were considered eligible if they investigated recurrence of LBP in a
cohort of patients with LBP. Inclusion was assessed by 2
reviewers and definitions of recurrence (and related recovery) were extracted.
Results. Fifty-three studies were identified by the review. Only 32% of studies gave explicit definitions of
recurrence and only 10% gave a definition for both recurrence and recovery. Less than 10% of studies shared a
common definition of recurrence.
Conclusion. Because of a lack of an agreed terminology it is very difficult to compare results between studies
reporting recurrence rates or evaluating strategies to prevent recurrence. Steps to achieve consensus on recurrence and recovery definitions are required. In the interim, it is recommended that a minimum pain duration
of 24 hours with a minimum pain intensity equivalent to
the appropriate minimal important change for the chosen
scale, be used for defining a recurrence. If disability measures are used, it is also recommended that the appropriate minimal important change be used. For recovery, a
minimum duration of 1 month pain-free should be used.
Key words: recurrence, recovery, low back pain, definition. Spine 2009;34:E316 –E322

Not only is low back pain (LBP) common and costly, but
also an episode of back pain can be seriously disabling
and distressing for an individual. Consequently many
treatments for LBP aim to prevent recurrences of back
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pain.1– 8 Research suggests that LBP is typically recurrent9 –12; 24% to 87% of individuals who have an episode of LBP will suffer a recurrence within 1 year.13–17
This often necessitates the individual paying for further
costly treatment and experiencing time-loss from work.
Identifying treatments that reduce the risk of LBP recurrence is extremely important if we are to relieve the suffering and distress this condition can cause.
To determine the most effective treatment for prevention of recurrence, we must be able to directly compare
recurrence rates for each treatment. This requires that
recurrence be defined and measured in the same manner
in each study. Without standardized definitions of recurrence, we are unable to make any sensible recommendations on how best to reduce LBP recurrence.
Recurrence of LBP is a deceptively difficult concept to
define as it needs to be differentiated from both persistence of the original episode of pain and/or a flare-up of
the original episode (a period where LBP is markedly
more severe than is usual for the patient). True recurrence requires that the patient has firstly recovered from
the original episode and then experiences a new episode
of LBP. Logically a definition of recurrence needs to include operational definitions for the conclusion of an
episode and the commencement of a new episode.18 In
2002, de Vet et al proposed a minimum recovery period
of 30 days pain-free and a minimum of at least 24 hours
of pain to denote the beginning of a new episode.18
It is not clear if studies investigating recurrence of LBP
use standardized definitions of recurrence or what features are incorporated into definitions of recurrence (e.g.,
pain intensity, duration, frequency). Without knowledge
of the types, frequencies of use, and quality of recurrence
definitions, it is impossible to make recommendations
for standardized definitions. More importantly, this
leads to great difficulty when trying to compare the effect
of different treatments on recurrence.
The aim of this study is to systematically review the
literature on recurrence of LBP, to identify the definitions
of recurrence (and related recovery definitions) that are
used, and where possible, make recommendations for a
standardized definition of recurrence.
Materials and Methods
Search Strategy
Identification of potential studies for inclusion was performed
in 2 ways. First, studies were identified through a general search
of Medline (1950 to beginning of 2008), EMBASE (1974 to
beginning of 2008), CINAHL (1982 to beginning of 2008),
AMED (1985 to beginning of 2008), and PEDro (1929 to be-
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Figure 1. Flow chart describing
the results of the literature
search.

ginning of 2008). Keywords describing LBP (low back pain OR
back pain OR backache OR low back injury OR sciatica OR
lumbago) AND recurrence (recurren$) were used to identify
articles in which one of the main outcome measures was recurrence of LBP.
The second method of identification of potential studies was
via a search of the Cochrane Database of Systematic Reviews using the key word “low back pain.” A systematic review
was considered relevant if it was performed within the last 3
years (2005–2007) and if it addressed interventions that had a
theoretical basis for reducing the risk of recurrence of LBP.
Once relevant systematic reviews were identified, trials from
the included references lists were retrieved. Four systematic
reviews (Hayden et al,19 Heymans et al,20 Martimo et al,21 and
Ostelo et al22) were considered eligible. These 4 reviews considered a total of 129 discrete trials that were then screened for
possible inclusion in the review.
The reference lists of all 129 trials were examined to ensure
that all studies citing recurrence were included. No additional
studies were included based on this hand-search process.

Inclusion Criteria
To be included studies needed to meet all of the following
criteria:
A prospective, cohort study and/or randomized controlled trial.
● Study population of patients with nonspecific LBP. Nonspecific LBP was defined as pain or discomfort, localized
below the costal margin and above the inferior gluteal folds,
with or without leg pain.
● The study reports that it measures “recurrence” of pain or
symptoms in the low back.
● Follow-up period of at least 1 month.
●
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Exclusion Criteria
● Articles written in non-English languages where a translation could not be arranged.
● Articles addressing surgical management of LBP.

Article Inclusion
For the electronic database search results, one reviewer (T.S.)
scanned the titles, abstracts, and key words of records and
excluded clearly ineligible studies. Full reports of the remaining
records were obtained and assessed for inclusion by 2 reviewers
(T.S. and J.L.).
For studies retrieved from the Cochrane systematic reviews,
the same 2 reviewers (T.S. and J.L.) independently applied the
inclusion criteria to all potentially relevant trials. Any disagreements were resolved through consensus and if not possible,
through consultation with a third party (C.M.).

Data Extraction
From each of the included studies, the definitions of recurrence
(including the definition of recovery), were extracted.

Results
Search
Figure 1 presents the numbers of articles screened and
included in the review. From the electronic database
search, a total of 3436 articles were identified of which
41 articles met the inclusion criteria.9,15,16,23– 61 From
the 129 RCTs cited in the 4 Cochrane systematic reviews, 12 additional articles met the inclusion criteria.2,7,8,13,14,62– 68 In total, this resulted in the inclusion of 53 articles.
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Table 1. Features of Recurrence Definitions Present in Included Studies
Included Studies

Authors
Belart25
Bergquist-Ullman and Larsson13
Biering-Sorensen and Biering-Sorensen29
Biering-Sorensen27
Biering-Sorensen28
Biering-Sorensen and Thomsen30
Biering-Sorensen et al 31
Burdorf et al 32
Carey et al 9
Cassidy et al 34
Elders and Burdorf 36
Enthoven et al 37
Faas et al 14
Ijzelenberg and Burdorf 43
Marras et al 15
McGorry et al 50
McGuirk et al 52
Papageorgiou et al 55
Skargren et al 16
Taimela et al 57

How Measured?

Threshold

Additional Problems due to Pain

Preceded by a Pain-Free
Pain
Duration of Intensity of
Period?
Persistence?
Pain
Pain
公

公
公

Pain-Related
Disability

Care-Seeking

Other
Location,
etc.

公

公
公
公
公

公
公
公

公
公
公
公
公
公
公

公
公

公

公
公

公

公

公
公

公

公
公

公
公
公

公

公

公
公
公

公
公

13% of studies (7/53) provided an explicit definition of
recovery.9,13,25,34,36,52,55
In only 10% (5/53) of studies was a clear definition of
recurrence given that included a definition of recovery
(Table 2).9,13,34,52,55 Two studies used recovered subjects when measuring recurrence of LBP, but did not
supply a definition of recovery.29,32 Conversely, 87%
(46/53) did not consider recovery at all when measuring
recurrence.1,2,7,8,14 –16,23–28,30,31,33,35–51,53,54,56 – 68
Only 4 studies used the same definition for recurrence,27,28,30,31 all of which were by the same author. No
studies used previously recommended definitions (e.g.,

Definitions of Recurrence and Recovery
Only 38% of studies (20/53) provided an explicit definition of recurrence.9,13–16,25,27–32,34,36,43,50,52,55,57 The
remaining 62% of studies only stated that recurrence was
measured.1,2,7,8,23,24,26,33,35,38 – 42,44 – 49,51,53,54,56,58 – 68
The definitions of recurrence used in the 20 studies
varied greatly (Table 1). The most frequently used feature included in the definition of recurrence was the
duration of pain (e.g., specifying the minimum duration of pain required to be considered a recurrence).
The majority of studies did not provide any definition
of recovery as part of the definition of recurrence. Only

Table 2. Features of Recovery Definitions Present in Included Studies That Gave a Definition for Recurrence
Included Studies

Authors
Belart25
Bergquist-Ullman and Larsson13
Biering-Sorensen and Biering-Sorensen29
Biering-Sorensen27
Biering-Sorensen 198428
Biering-Sorensen and Thomsen30
Biering-Sorensen et al 31
Burdorf et al 32
Carey et al 9
Cassidy et al 34
Elders and Burdorf 36
Enthoven et al 37
Faas et al 14
IJzelenberg and Burdorf 43
Marras et al 15
McGorry et al 50
McGuirk et al 52
Papageorgiou et al 55
Skargren et al 16
Taimela et al 57

Threshold
Minimum Duration
Free of Pain

Maximum
Pain Intensity
公

公
公

公

公
公
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Additional Problems due to Pain

Other

Activity Limitation

No Definition Given,
Self Report, etc.

公

公

公
公
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the definition of an episode of pain recommended de Vet
et al18) as the basis for their definitions of a recurrence of
LBP.
Discussion
This systematic review found extreme diversity and
very poor reporting of definitions used for recurrence
of LBP. The majority of studies investigating recurrence did not report or use explicit definitions. An
important problem also identified with many studies
was the lack of a definition of recovery as part of the
definition of recurrence. Only 10% of articles provided an explicit definition of recurrence that included
a definition of recovery. Finally, this review found that
no studies refer to previous definitions suggested for recurrence; rather, researchers are creating their own definitions of recurrence for each study.
Definition of Recurrence of LBP
Many different features were used to define recurrence of
an episode of LBP. Most commonly, a minimum duration of LBP was used to denote the presence of a recurrence (e.g., an episode of LBP lasting at least a couple of
hours was defined as a recurrence).55 Other features such
as a minimum intensity of pain (an episode of pain ⬎10
mm on an 100 mm pain scale),52 the additional problems
associated with pain (e.g., an episode of pain affecting the
ability to perform normal activities,9 and/or patient seeking additional care for LBP55), and location of pain55/
self-report of recurrence15 were also used. Immediately this
creates many different types of recurrence definitions. Unfortunately, even studies that used the same feature to define recurrence did not use the same cut-off for that feature.
For example, 8 studies used a minimum duration of pain to
define recurrence,9,13,14,36,43,50,55,57 however, not 1 used
the same cut-off point. The minimum duration of pain
ranged from a few hours32 to 15 days14 in these studies.
Obviously, this makes comparisons difficult. Further, many
studies used a combination of features to define recurrence9,14,15,36,43,50,52,55,57 creating a huge range of possible
definition choices for recurrence.
This wide variation in definitions of recurrence makes
it impossible/invalid to compare or combine results from
different studies. For example, Elders et al,36 defined a
recurrence as consecutive years of pain identified using a
yearly follow-up. In contrast, Faas et al14 divided the
follow-up year into 15 day blocks (e.g., total of 24, 15day blocks over the year) and defined recurrence as every
15-day pain episode (where pain is ⬎11 mm on an
85-mm pain scale) after an initial 15-day pain episode. In
a 1-year period, subjects could have a maximum of 1
recurrence using the Elders et al36 definition (e.g., pain at
baseline and at the 1 year follow-up), where as subjects
could have up to 23 recurrences using the Faas et al14
definition (e.g., the first 15-day block is the initial episode, leaving the possibility of 23 recurrences). Not only
is the definition by Faas et al14 extremely complex, but
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clearly these findings on recurrence cannot be meaningfully compared.
The lack of a definition of recovery as part of the
definition of recurrence in most studies included in this
review2,7,8,14 –16,23–33,35–51,53,54,56 – 68 has important
consequences for the interpretation of findings presented
in these studies. It is highly likely that these studies include a proportion of patients who have never actually
recovered from the original episode and as such these
studies are measuring persistence of pain not recurrence.
Importantly, in these studies, we have no way of differentiating those patients who had a true recurrence from
those that had persistent pain. This makes us unable to
specifically comment on an intervention’s effect on recurrence and makes comparison between recurrence rates of
studies not including recovery and studies using recovered subjects illogical and invalid. Intuitively, it does not
make sense to consider a person who has recovered from
back pain and experienced a further episode to be the
same as a person whose back pain has never resolved.
Some studies specifically define recurrence as the persistence of pain (pain reported both at baseline and at a follow-up assessment with no recovery).14,27,28,30,31,36,43,57
These studies are confusing to the reader. The use of recurrence terminology should be avoided when referring to persistent pain where clear, demarcated pain episodes are not
present.
Although 5 studies did provide definitions for both
recurrence and recovery,9,13,34,52,55 very dissimilar definitions were used. For example, McGuirk et al52 used a
pain score ⬎10 mm on a 100 mm VAS scale to denote
recurrence while Carey et al9 specified that recurrence
involved pain for more than a day and divided recurrences into mild/nonfunctionally disabling, or severe/
functionally disabling. Therefore, even in the studies
where true recurrence is being measured (e.g., not persistence of pain) we are unable to compare recurrence data.
A key finding of this review was that no studies used
recurrence (and related recovery) definitions consistent
with previous recommendations and less than 10% of
studies shared the same definition of recurrence.31,32
This means that researchers are continuing to create new
definitions for recurrence of LBP, which is only adding to
the confusion. As the number of randomized controlled
trials on a particular treatment increases, systematic reviews are invaluable for providing summary statements
and developing clinical guidelines, yet the diversity in
recurrence definitions makes systematic reviews evaluating the effects of therapy on recurrence impossible.
Researchers may continually create new definitions of
recurrence for numerous reasons. First, recurrence is often a secondary outcome of a study, and therefore, may
undergo less extensive planning than a primary outcome.
It is possible researchers may use whatever data they
have available from follow-up to classify recurrences,
causing diverse definitions to occur. Second, recurrence
may seem a very simple construct to measure— does a
patient’s pain return? If this thinking is used, comprehen-
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sive planning of how to measure recurrence (e.g., consideration of how to define recovery) may not occur.
The suggestions of de Vet et al18 for defining an episode of LBP can be used to precisely define recovery and
recurrence. A period of at least 1 month without LBP
signifies recovery from the original episode and if subsequent to this pain-free month the pain returns and persists for more than 24 hours a recurrence has occurred.
Other aspects, however, may also be important to include in a definition of recurrence. A recent modified
Delphi study by Dionne et al69 stressed the importance of
having a severity criterion to define an episode of LBP
(e.g., pain bad enough to limit your usual activities or
change your daily routine for more than 1 day).
Recommendations
There is an urgent need to improve the reporting of definitions for a recurrence of LBP. The key features that
should be defined include the minimum duration of pain,
the minimum intensity of pain and/or pain-related disability, and a definition of recovery all of which are necessary to determine the conclusion of a previous episode
and the commencement of a new episode. Further, recent
evidence suggests that not all changes in pain and disability are clinically significant. Studies have identified the
minimal clinically important difference,70 minimal clinically important change,71–73 or minimal important
change (MIC)74 for pain and disability all of which correspond to how large a change in pain/disability has to be
in order to be meaningful. It makes sense then to incorporate this research into the definitions of recurrence
where we are primarily trying to capture the return of a
meaningful level of pain.
It is imperative to get consensus among experts on
standardized recurrence definitions. However, in the interim we would advocate the adoption of definitions
based on those of de Vet et al.18 For recurrence definitions, we suggest a minimum pain duration criterion of
24 hours be used to signify the commencement of a new
episode.18 For a minimum level of pain we would encourage researchers to use the MIC of 2 units on a 0 to 10
units pain intensity numerical rating scale74 as the minimum threshold and to report recurrence rates for this
and higher thresholds. Similarly, if a disability criterion
is used, the MIC should act as the minimum threshold
level required for a recurrence to occur (e.g., if Roland
Morris Disability Questionnaire is used, 5 points is
reported as the MIC74) (Table 3). To provide interpretable information on the risk of recurrence, authors
also need to specify the duration of time at risk subjects were followed. For recovery definitions, we recommend using de Vet’s previous work specifying a
minimum duration of 30 days free of pain to signify
the conclusion of an episode.18
Limitations
Our search strategy yielded a large number of potential
studies discussing recurrence. Further, our use of studies
taken from systematic reviews that were not identified by
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Table 3. Recommendations for Definitions of Recurrence
(and Recovery) of an Episode of LBP
Recurrence of LBP
Preceded by a period of recovery from LBP18 as defined below
Minimum duration of LBP of at least 24 h for new episode18
Intensity ⱖMIC74 for chosen scale (VAS/NRS or equivalent) and/or
Functional limitation69ⱖMIC74 for chosen functional limitation/disability
scale
Recovery from LBP
Minimum duration of pain-free for at least 1 mo18
Intensity: pain-free18 (on applicable pain rating scale)

the general literature search helped include those articles
for which recurrence was not a primary outcome measure. However, it is possible that our search did miss
articles using explicit definitions of recurrence. It is even
more likely that other articles, such as randomized controlled trials, which implicitly defined recurrence of LBP
were not included; nonetheless, it is clear that this would
not change the key findings of this article.
Conclusion
We found that the majority of studies use implicit definitions of recurrence and that less than 10% of studies share common recurrence definitions. Further, the
majority of studies do not include recovery into a recurrence definition making us unable to comment specifically on recurrences versus persistent pain. Unfortunately, this impedes our knowledge of the true
course of LBP and of the effectiveness of treatments
aimed at secondary prevention of LBP. Therefore, it is
imperative that standardized definitions relating to recurrence and recovery are implemented. We have suggested de Vet’s definitions for an episode of LBP18 be
adopted for recurrence measurement.
Although general criteria important to reporting a
definition of recurrence are suggested in this article, further research is necessary to achieve a consensus between
researchers in the area of LBP on the definitions related
to recurrence of LBP. We are currently undertaking a
modified Delphi study to achieve this goal.

Key Points
● Only 32% of studies gave an explicit definition
of recurrence of LBP with only 10% of studies defining both recovery and recurrence.
● Less than 10% of studies shared a common definition of recurrence meaning that miscommunication in this field is highly likely.
● Standardization of recurrence definitions is vital
to validly compare results between different studies
and to determine which treatment(s) best prevent
recurrence of LBP.

Definitions for Recurrence of LBP • Stanton et al E321

● For measurement of recurrence, it is recommended to use a minimum pain duration of the new
episode of 24 hours and a minimum pain intensity
equivalent to the appropriate MIC for the chosen
scale. If disability measures are used in conjunction
with pain measures, it is also recommended that
the appropriate MIC be used.
● For recovery, a minimum duration of pain-free
status of 1 month is recommended.

21.

Acknowledgment
The authors thank Australia’s National Health and
Medical Research Council for funding of Professor Chris
Maher’s research fellowship.

25.

References

28.

1. Glomsrod B, Lonn JH, Soukop MG, et al. “Active back school,” prophylactic management for low back pain: three-year follow-up of a randomized,
controlled trial. J Rehabil Med 2001;33:26 –30.
2. Hides JA, Jull GA, Richardson CA. Long-term effects of specific stabilizing
exercises for first-episode low back pain. Spine 2001;26:E243– 8.
3. Lonn JH, Glomsrod B, Soukop MG, et al. Active Back School: prophylactic
Management for low back pain. Spine 1999;24:865–71.
4. Maher C. A systematic review of workplace interventions to prevent low
back pain. Aust J Physiother 2000;46:259 – 69.
5. Soukop MG, Glomsrod B, Lonn JH, et al. The effect of a mensendieck
exercise program as secondary prophylaxis for recurrent low back pain. A
randomized, controlled trial with 12-month follow-up. Spine 1999;24:
1585–92.
6. Soukop MG, Lonn JH, Glomsrod B, et al. Exercises and education as secondary prevention for recurrent low back pain. Physiother Res Int 2001;6:
27–39.
7. Stankovic R, Johnell O. Conservative treatment of acute low-back pain. A
prospective randomized trial: McKenzie method of treatment versus patient
education in “Mini back school.” Spine 1990;15:120 –3.
8. Stankovic R, Johnell O. Conservative treatment of acute low back pain. A
5-year follow-up of two methods of treatment. Spine 1995;20:469 –72.
9. Carey TS, Garrett JM, Jackman A, et al. Recurrence and care seeking after
acute back pain: results of a long-term follow-up study. North Carolina Back
Pain Project. Med Care 1999;37:157– 64.
10. Pengel L, Herbert R, Maher CG, et al. Acute low back pain: a systematic
review of its prognosis. BMJ 2003;327:323–7.
11. Von Korff M. Studying the natural history of back pain. Spine 1994;19:
2041S– 6S.
12. Von Korff M, Deyo RA, Cherkin DC. Back pain in primary care: outcomes
at 1 year. Spine 1993;18:855– 62.
13. Bergquist-Ullman M, Larsson U. Acute low-back pain in industry. Acta
Orthop Scand 1977;170:1–117.
14. Faas A, Chavannes AW, van Eijk JT, et al. A randomized, placebo-controlled
trial of exercise therapy in patients with acute low back pain. Spine 1993;
18:1388 –95.
15. Marras WS, Ferguson SA, Burr D, et al. Low back pain recurrence in occupational environments. Spine 2007;32:2387–97.
16. Skargren EI, Carlsson PG, Oberg BE. One-year follow-up comparison of the
cost and effectiveness of chiropractic and physiotherapy as primary management for back pain: Subgroup analysis, recurrence, and additional health
care utilization. Spine 1998;23:1875– 83.
17. Stanton TR, Henschke N, Maher CG, et al. Following an episode of acute
low back pain, recurrence is unpredictable and not as common as previously
thought. Spine 2008.
18. de Vet HCW, Heymans MW, Dunn KMP, et al. Episodes of low back pain:
a proposal for uniform definitions to be used in research. Spine 2002;27:
2409 –16.
19. Hayden JA, van Tulder MW, Malmivaara A, et al. Exercise therapy for
treatment of non-specific low back pain (Review). Cochrane Database of
Systematic Reviews 2005, Issue 3. Art. No.: CD000335. DOI: 10.1002/
14651858.CD000335.pub2.
20. Heymans MW, van Tulder MW, Esmail R, et al. Back Schools for nonspe-

29.

22.

23.

24.

120

26.

27.

30.

31.
32.

33.
34.
35.

36.
37.

38.

39.
40.
41.
42.

43.
44.
45.

46.

47.
48.

cific low back pain: A systematic review within the framework of the Cochrane Collaboration Back Review Group. Spine 2005;30:2153– 63.
Martimo KP, Verbeek J, Karppinen J, et al. Manual material handling advice
and assistive devices in preventing and treating back pain in workers (Review). Cochrane Database of Systematic Reviews 2007, Issue 3. Art. No.:
CD005958. DOI: 10.1002/14651858.CD005958.pub2.
Ostelo RWJG, van Tulder MW, Vlaeyen JWS, et al. Behavioural treatment
for chronic low-back pain (Review). Cochrane Database of Systematic
Reviews 2005, Issue 1. Art. No.: CD002014. DOI: 10.1002/14651858.
CD002014.pub2.
Bakker EW, Verhagen AP, Lucas C, et al. Spinal mechanical load: a predictor
of persistent low back pain? A prospective cohort study. Eur Spine J 2007;
16:933– 41.
Bauwens P, Coyer AB, Bauwens P, et al. The multifidus triangle syndrome as
a cause of recurrent low-back pain. BMJ 1955;2:1306 –7.
Belart W. Follow-up study of low-back-pain (author’s transl) [German].
Schweiz Rundsch Med Prax 1978;67:693– 8.
Beurskens AJ, van der Heijden GJ, de Vet HC, et al. The efficacy of traction
for lumbar back pain: design of a randomized clinical trial. J Manipulative
Physiol Ther 1995;18:141–7.
Biering-Sorensen F. A one-year prospective study of low back trouble in a
general population. The prognostic value of low back history and physical
measurements. Danish Med Bull 1984;31:362–75.
Biering-Sorensen F. Physical measurements as risk indicators for low-back
trouble over a one-year period. Spine 1984;9:106 –19.
Biering-Sorensen F, Biering-Sorensen F. A prospective study of low back pain
in a general population. I. Occurrence, recurrence and aetiology. Scand J
Rehabil Med 1983;15:71–9.
Biering-Sorensen F, Thomsen C. Medical, social and occupational history as
risk indicators for low-back trouble in a general population. Spine 1986;11:
720 –5.
Biering-Sorensen F, Thomsen CE, Hilden J, et al. Risk indicators for low
back trouble. Scand J Rehabil Med 1989;21:151–7.
Burdorf A, van der Steenhoven GA, Tromp-Klaren EG. A one-year prospective study on back pain among novice golfers. Am J Sports Med 1996;24:
659 – 64.
Burton AK, Clarke RD, McClune TD, et al. The natural history of low back
pain in adolescents. Spine 1996;21:2323– 8.
Cassidy JD, Cote P, Carroll LJ, et al. Incidence and course of low back pain
episodes in the general population. Spine 2005;30:2817–23.
Dettori JR, Bullock SH, Sutlive TG, et al. The effects of spinal flexion and
extension exercises and their associated postures in patients with acute low
back pain. Spine 1995;20:2303–12.
Elders LAM, Burdorf A. Prevalence, incidence, and recurrence of low back
pain in scaffolders during a 3-year follow-up study. Spine 2004;29:E101– 6.
Enthoven P, Skargren E, Oberg B. Clinical course in patients seeking primary
care for back or neck pain: a prospective 5-year follow-up of outcome and
health care consumption with subgroup analysis. Spine 2004;29:2458 – 65.
Feyer AM, Herbison P, Williamson AM, et al. The role of physical and
psychological factors in occupational low back pain: a prospective cohort
study. Occup Environ Med 2000;57:116 –20.
Gutierrez Rubio A, Del Barrio Mendoza A, Ruiz Frutos C. Risk factors and
occupational low back pain. Mapfre Medicina 2001;12:204 –13.
Hackett GI, Seddon D, Kaminski D. Electroacupuncture compared with
paracetamol for acute low back pain. Practitioner 1988;232:163– 4.
Hasue M, Fujiwara M. Epidemiologic and clinical studies of long-term prognosis of low-back pain and sciatica. Spine 1979;4:150 –5.
Hurley DA, McDonough SM, Dempster M, et al. A randomized clinical trial
of manipulative therapy and interferential therapy for acute low back pain.
Spine 2004;29:2207–16.
Ijzelenberg W, Burdorf A. Risk factors for musculoskeletal symptoms and
ensuing health care use and sick leave. Spine 2005;30:1550 – 6.
Jessep S. Comparison study of the effectiveness of two methods of back
education: a pilot study. NZ J Physiother 1991;19:32–9.
Kaaria S, Luukkonen R, Riihimaki H, et al. Persistence of low back pain
reporting among a cohort of employees in a metal corporation: a study with
5, 10, and 28 year follow-ups. Pain 2006;120:131–7.
Koes BW, Bouter LM, Knipshild PG, et al. The effectiveness of manual
therapy, physiotherapy and continued treatment by the general practitioner
for chronic nonspecific back and neck complaints: Design of a randomized
clinical trial. J Manipulative Physiol Ther 1991;14:498 –502.
Koutny J. Incidence of disorders of vertebral origin among industrial workers. Man Med 1975;13:106 –9.
Leboeuf-Yde C, Gronstvedt A, Borge JA, et al. The Nordic back pain subpopulation program: a 1-year prospective multicenter study of outcomes of
persistent low-back pain in chiropractic patients. J Manipulative Physiol
Ther 2005;28:90 – 6.

E322 Spine • Volume 34 • Number 9 • 2009
49. Leung PC, Leung PC. Treatment of low back pain with acupuncture. Am J
Chin Med 1979;7:372– 8.
50. McGorry RW, Webster BS, Snook SH, et al. The relation between pain
intensity, disability, and the episodic nature of chronic and recurrent low
back pain including commentary by Von Korff M. Spine 2000;25:834 – 41.
51. McGuirk B, Bogduk N, McGuirk B, et al. Evidence-based care for low back
pain in workers eligible for compensation. Occup Med (Oxford) 2007;57:
36 – 42.
52. McGuirk B, King W, Govind J, et al. Safety, efficacy, and cost effectiveness of
evidence-based guidelines for the management of acute low back pain in
primary care. Spine 2001;26:2615–22.
53. Nyiendo J, Haas M, Goldberg B, et al. Patient characteristics and physicians’
practice activities for patients with chronic low back pain: a practice-based
study of primary care and chiropractic physicians. J Manipulative Physiol
Ther 2001;24:92–100.
54. Overman SS, Larson JW, Dickstein DA, et al. Physical therapy care for low
back pain. Monitored program of first-contact nonphysician care. Phys Ther
1988;68:199 –207.
55. Papageorgiou AC, Croft PR, Thomas E, et al. Influence of previous pain
experience on the episode incidence of low back pain: results from the south
manchester back pain study. Pain 1996;66:181–5.
56. Schwieger G, Karl H, Schonhaber E. Relapse prevention of painful vertebral
syndromes in follow-up treatment with a combination of vitamins B1, B6,
and B12. Ann NY Acad Sci 1990;585:540 –2.
57. Taimela S, Diederich C, Hubsch M, et al. The role of physical exercise and
inactivity in pain recurrence and absenteeism from work after active outpatient rehabilitation for recurrent or chronic low back pain: a follow-up study.
Spine 2000;25:1809 –16.
58. Tubach F, Beaute J, Leclerc A, et al. Natural history and prognostic indicators of sciatica. J Clin Epidemiol 2004;57:174 –9.
59. Udermann BE, Spratt KF, Donelson RG, et al. Can a patient educational
book change behavior and reduce pain in chronic low back pain patients?
Spine J 2004;4:425–35.
60. Wang B, Wu JX, Wang J. Active exercise and massage for nonspecific low
back pain: a clinical randomized controlled trial) [Chinese-simplified characters]. Zhongguo Linchuang Kangfu. Chinese J Clin Rehabil 2005;9:1–3.
61. Wu JX, Wang B. Early intervention of aerobic exercise to rehabilitation of
non-specific low back pain. Zhongguo Linchuang Kangfu. Chinese J Clin
Rehabil 2004;8:5718 –20.

121

62. Buswell J. Low back pain: a comparison of two treatment programmes. NZ
J Physiother 1982;10:13–7.
63. Cherkin DC, Deyo RA, Battie M, et al. A comparison of physical therapy,
chiropractic manipulation, and provision of an educational booklet for the
treatment of patients with low back pain. N Engl J Med 1998;339:1021–9.
64. Donaldson S, Romney D, Donaldson M, et al. Randomized study of the
application of single motor unit biofeedback training to chronic low back
pain. J Occup Rehabil 1994;4:23–37.
65. Donchin M, Woolf O, Kaplan L, et al. Secondary prevention of low-back
pain: a clinical trial. Spine 1990;15:1317–20.
66. Evans C, Gilbert JR, Taylor DW, et al. A randomized controlled trial of
flexion exercises, education, and bed rest for patients with acute low back
pain. Physiother Can 1987;39:96 –101.
67. Lindstrom I, Ohlund C, Eek C, et al. The effect of graded activity on patients
with subacute low back pain: a randomized prospective clinical study with
an operant-conditioning behavioral approach. Phys Ther 72:279 –90, 1992;
discussion 91–3.
68. Seferlis T, Nemeth G, Carlsson AM, et al. Conservative treatment in patients
sick-listed for acute low-back pain: a prospective randomised study with 12
months’ follow-up. Eur Spine J 1998;7:461–70.
69. Dionne CE, Dunn KM, Croft PR, et al. A consensus approach towards the
standardization of back pain definitions for use in prevalence studies. Spine
2008;33:95–103.
70. Jaeschke R, Singer J, Guyatt GH. Measurement of Health Status: ascertaining the minimal clinically important difference. Control Clin Trials 1989;10:
407–15.
71. de Vet HC, Ostelo RWJG, Terwee CB, et al. Minimally important change
determined by a visual method integrating an anchor-based and a distribution-based approach. Qual Life Res 2007;16:131– 42.
72. Kovacs FM, Abraira V, Royuela A, et al. Minimal clinically important
change for pain intensity and disability in patients with nonspecific low back
pain. Spine 2007;32:2915–20.
73. van der Roer N, Ostelo RWJG, Bekkering GE, et al. Minimal clinically
important change for pain intensity, functional status, and general health
status in patients with nonspecific low back pain. Spine 2006;31:
578 – 82.
74. Ostelo RWJG, Deyo RA, Stratford P, et al. Interpreting change scores for
pain and functional status in low back pain: towards international consensus
regarding minimal important change. Spine 2008;33:90 – 4.

