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Abstract

LBP over time in the general population.

common finding.

Background: Most patients in the secondary care sector consulting for low back pain (LBP) seem to have a more
or less constant course of pain during the ensuing year. Fewer patients with LBP in the primary care sector report
continual pain over a one-year period. However, not much is known about the long-term course of LBP in the
general population. A systematic critical literature review was undertaken in order to study the natural course of

Methods: A search of articles was performed in Pubmed, Cinahl and Psychinfo using the search terms
‘epidemiology’; ‘low back pain’ or ‘back pain’; ‘prospective study’ or ‘longitudinal study’; follow-up’, ‘natural course’,
‘course’ or ‘natural history’; ‘general population” or ‘working population’. Inclusion criteria were that one of the
objectives was to study the course of (L)BP in the adult population, that the period of follow-up was at least

3 months, and that there were three points of observation or more. The review was undertaken by two
independent reviewers using three checklists relating to description of studies, quality and outcomes. The course of
LBP was established in relation to those who, at baseline, were reported not to have LBP or to have LBP. Would this
course be stable, fluctuating, worsening, or improving over time? A synthesis of results in relation to common
patterns was presented in a table and interpreted in a narrative form.

Results: Eight articles were included. Articles were different on time span, the number of surveys, and the
definition of LBP. In six of the seven relevant studies, for those with no LBP at baseline, relatively substantial stable
subgroups of people who continued to be LBP free were identified. In six of the seven relevant studies, definite
stable subgroups of continued LBP were noted and improvement (becoming pain free) was never reported to be a

Conclusion: The status of LBP in individuals of the general population appears to be relatively stable over time,
perhaps particularly so for those without LBP at baseline.

Keywords: Low back pain, Course, General population, Prospective study, Review

Introduction

Low back pain (LBP), which is a common disorder in
the general population, was previously considered a gen-
erally short lasting disease with spontaneous recovery
the most likely outcome. Because it is difficult to provide
specific diagnoses to this condition, it became common
to classify it according to the duration of the pain (i.e.
acute, subacute or chronic) [1] with chronicity being
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considered relatively uncommon [2]. Nowadays, LBP is
considered, rather, to be a recurring or persistent condi-
tion with a fluctuating course over time [3,4]. Yet,
patients in the secondary care sector consulting for LBP
seem to have a more or less constant course of pain dur-
ing the ensuing year [5]. In contrast, fewer patients with
LBP in the primary care sector report continual pain
over a one-year period [6]. However, not much is known
about the long-term course and different course patterns
of LBP in the general population.

Our objective was to conduct a systematic critical
literature review to improve our understanding of the
natural course of LBP in the general population.

© 2012 Lemeunier et al,; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the
Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use,
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Specifically, we wanted to find out the proportions of
people with LBP at baseline who, when studied over pro-
longed periods of time, got better, worse, remained un-
changed or fluctuated between LBP and no LBP.
Similarly, we wanted to identify the most common
course patterns for people without LBP at baseline;
would they remain LBP free, develop LBP over time, or
fluctuate between LBP and no LBP?

Method

Search strategy

A search for articles was performed in Pubmed, Cinahl
and Psychinfo (until May 2012) using the search terms:
‘epidemiology’; ‘low back pain’ or ‘back pain’; ‘prospect-
ive study’ or ‘longitudinal study’; ‘follow-up, ‘natural
course, ‘course’ or ‘natural history’; ‘general population’
or ‘working population’. None of our two universities
had access to Embase. An additional citation search was
performed of reference lists of the retrieved articles. We
used no restrictions for date of publication or language.

Inclusion and exclusion criteria

Selection of articles were made by NL and verified by
CLY according to predetermined criteria for inclusion
and exclusion that were defined by NL and CLY in rela-
tion to the objectives of the review.

Articles were included if (one of) their stated object-
ive(s) was to study the course of (L)BP in the general
population, i.e. no studies concerning clinical populations
or pregnancy were included. Further inclusion criteria
were that LBP should be measured at baseline and at a
minimum of 2 subsequent follow-ups. Studies should re-
port on the same individuals (n > 100) for a minimum of
3 months and participants should be > 18 years old.

Because we expected to find only few studies of the
general population, we also included studies of specific
working populations if they did not represent hard phys-
ical work (e.g. construction workers) or extreme pos-
tures (e.g. painters, vineyard workers). Studies from the
army or on compensation cases were also not accepted.

Checklists

Three checklists were created especially for this subject.
These checklists related to the description of studies
(Additional file 1: Appendix 1), their methodological
quality (Additional file 1: Appendix 2), and their results.
The criteria for methodological quality have been listed
under three main headings: 1) representativeness of the
study sample, 2) quality of data and 3) clear definition of
LBP (Additional file 1: Appendix 2). The quality grid
consisted of a slightly modified list of items previously
used for prevalence studies of LBP [7]. All check-lists
were tested by the reviewers for relevance and user
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friendliness on two articles, modified as needed to fit the
purpose of the review, and tested once more prior to use.

Review process and interpretation of findings

Each article that fitted the criteria was independently
and blindly reviewed by NL and CLY. In case of dis-
agreement, the third author would be consulted. For all
studies, the presence or absence of criteria was noted
and the response rates were sought out or, if necessary,
calculated. Only information mentioned in the methods
or results sections was taken into account. A quality
score was then calculated for each article according to
the total number of acceptable criteria divided by the
total number of relevant criteria. Each article was scruti-
nized for methodological quality, using the previously
described scoring system but without determining an a
priori cut-point for a minimal score, using it as an in-
formative rather than a prescriptive score.

Results were taken into account only in relation to the
pain aspect such as presence of LBP, duration, severity,
or pattern; i.e. disability and consequences of LBP were
not considered. The result sections were scrutinized for
description of the course over time in relation to those
who, at baseline, were reported a) not to have LBP or b)
to have LBP. Results in each study were sought out in re-
lation to whether absence or presence of LBP was stable,
fluctuating, worsening, or — in the case of those having
LBP at baseline -improving over time. The findings were
reported in a table and interpreted in a narrative fashion.
In addition, results were analyzed in relation to type of
population and the number and spacing of surveys.

Results

Number of articles

Initially in Pubmed, 18 articles were considered suitable
based on their title and study objectives (Additional file
1: Appendix 3). Of these, only 8 were retained after scru-
tiny of their text for all inclusion and exclusion criteria
[8-15]. The 9 articles found with the search in Cinahl
database overlapped with those already found in
Pubmed. No relevant articles were found in the Psy-
chinfo database. The additional citation search did not
result in any relevant publications. An additional article
was found in one of the authors’ archives.

Some discussion between the reviewers was necessary
for most articles, not because of disagreement but in
order to clarify points that were unclear in the text; par-
ticularly in relation to the definition of LBP and the vari-
ous response rates. There was no need to call in the
third author for arbitration.

Description of the articles
The eight accepted articles had all been published since
1997, reporting on studies having been conducted
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between 1991 and 2005. Three had been carried out in
the Nordic countries (Finland and Denmark), two in
Switzerland and the rest in Northern Europe (UK,
Netherlands and Germany).

As seen in Table 1, there were four articles on the gen-
eral population [9,12-14] and four on specific working
population (nurses [8,15], hospital employees [10] and
employees of factories [11]). One article [12] included
only people with previous LBP. In all but one of the
reports, participants were between 20 and 60 years, the
eight article only provided the mean age with the SD
(23.2(5.1) [15]. In no two articles was the duration of the
entire study period or the numbers of surveys identical,
ranging from 52 surveys over one year [12] to 4 surveys
over 28 years [11]. Four of the studies used the Nordic
Back Pain Questionnaire either in postal surveys [9,10],
through the internet or via postal diaries [12], or by
computer assisted telephonic interview [14]. For the
remaining four [8,11,13,15], questionnaires of unknown
source were used. Although the exact wording of the
LBP question was not always the same, definitions of
LBP were generally relatively similar (usually LBP in the
past year) with only two concentrating on LBP in the
past month [8,12]. One reported also on longstanding
LBP [14] and another used the description ‘severity,
which we renamed ‘duration; as it related to number of
days in the past year and not severity of symptoms [12].
One of the articles related the recall period to the dur-
ation since the last survey [15].

Furthermore, LBP was not always described in the
same way between studies. In four articles [8,11,13,15],
the presence or absence of LBP in the past year was
measured at each survey without further specification; in
two articles [9,10], LBP was classified in relation to dur-
ation during the past year; one article [12] categorized
LBP according to severity and persistence of symptoms,
whereas another article [14] used two different defini-
tions for longstanding LBP in the past year (>3 months
in two surveys and >1 month in one survey).

Quality of studies

Table 2 shows that all articles had a fairly high score
according to the quality checklist; none scored less than
7/11. For this reason we took no further notice of the
quality score, as we considered all articles to be credible.
Nevertheless, it is worth noticing that two of the articles
did not clearly deal with the issue of representativeness
[8,10]. Other quality issues of interest are described
below.

Not all reported the response rate in percentages
[8,10-12,15] but when reported these ranged from 34%
[13] to 96% [9]. In the article in which data were col-
lected 52 times (every week) during one year [12],
participants who completed at least 50% of these
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questionnaires were defined as ‘responders; resulting in
a total response rate of 90%. However, as is often the
case in prospective studies, not everybody reported re-
sponse rates for each subsequent survey clearly in rela-
tion to either those invited to participate in the first
survey or (if that number was unknown) at least in rela-
tion to the number of participants at baseline. A calcula-
tion based on these figures reduced the response rates to
a range from 21% [10] to 65% [14]. Furthermore, only
five reports [9-11,14,15] discussed the potential impact
that the non-responders may have on the results and in
only one article were data modeled for this group [9].

Course of LBP

Table 3 gives the results on the course of absence or
presence of LBP for each article. Interpretation of the
natural course of LBP is reported below both for those
without and those with LBP at baseline, in relation to
stability, fluctuation, worsening or improvement.

No LBP at baseline

As shown in Table 3, in six of the seven relevant studies,
relatively substantial stable stable subgroups were identi-
fied of people who continued to be LBP free. In one
study [8], absence of LBP at baseline was said to be pre-
dictive of continued absence of LBP. In another study
[13], absence of LBP was noted to be the most common
subgroup of 32 possible combinations and in another
[9], almost 50% belonged to this category. According to
one of these six studies, approximately 10% with no LBP
at baseline reported long standing LBP five and ten years
later [14]. Further, at the 28 years follow-up, LBP was
reported by 2/3 of those initially free of LBP [11].

LBP at baseline

The course over time in those who reported LBP at
baseline seemed to be somewhat more heterogeneous
(Table 3). In all of the seven relevant studies, definite
stable subgroups of continued LBP were noted and im-
provement (becoming pain free) was never reported to
be a common finding. According to one article [11], LBP
was a stable occurrence five, ten and 28 years down the
track, and also when surveyed weekly over one year [12],
persistence of symptoms was noted in the majority of
participants.

When fluctuation occurred (n=4), it seemed most
common between neighboring groups [9,10,14,15]. One
study identified also a relatively small subgroup of
people that worsened over time [10].

Additional analyses

There were no obvious differences in our results in rela-
tion to type of study population or number and spacing
of surveys, with the possible exception of the results for



Table 1 Descriptive checklist

Reference I** author Type of Specific inclusion Method Definition of relevant Years or time Numbers of
number Year population criteria in of data LBP outcome variable of surveys surveys over the
Country (Age range) relation to LBP collection (Anatomical site, recall periods, study period/years
duration, severity, consequence)
8] Smedley University NA Qe LBP > 1 day in 1993 8/2
1998 hospital-based the past month £ 3 h
UK nurses, all types varyt'l ?;gg
(19-64 years) nt
[9] Hestbaek Men and women NA Qe Number of days with 1991 3/5
2003 living in a Danish LBP in the past year 199
Denmark municipality (0; 1-7; 8-30; >30) days
(30-50 years) 1995
(0] Madl University NA Q™ Number of days with 1991 3/9
2003 hospital-based LBP past year 1992
Germany nurses (?) (0; 1-7; 28)* days
1999
1] Kaaria The employees NA Q™ LBP in the 1973 4/28
2006 in factories, past year 1978
Finland all types
(at least 47 yrs) 1083
2000
[12] Tamcan General Those who report Internet-based LBP past month 2005 53/1
2010 population LBP in 2002-03 diaries or at week 1 and
Switzerland ©) and who still postal diaries week 53
report LBP in 2005 . .
Intensity of pain Every week
each week
between
[13] Kolb General NA Computer assisted In past year >1 month 1999 5/5
2011 population telephonic of bad BP or LBP 2000
Switzerland ? interviews
2001
2002
2003

€€/1/07/AUSIU0D/WODIMONIYD//:d1y

£€:0T ‘Z10T saidpiay] [pnubyy 3 d1opidoliy) | 12 IBIUNaW]

Z1 jJo ¢ abed



Table 1 Descriptive checklist (Continued)

[14] Van Oostrom General
2011 population
The Netherlands (20-60)
[15] Videman Nursing
2005 students
Finlande

NA Qe Persistent
LBP past year

Defined as more
than three months
(study 1 and 3)
and more than
one month
(study 2)

NA Qe BP past 4 month,
past year and

past 4 years
(0; 1-7; 8-30; >30) days
but not daily,
and daily

1993-97 3/10
1998-02
2003-07
Baseline 9/7.5

Every 4 month
during 2 years

1 year after school

5 year after school

*Mentionned in methods. Reclassified from ‘severity’ to duration.

NA: Not applicable.
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Table 2 Quality checklist

Ref
N°

Representativeness

Quality of data

Definition of LBP

Response
rates in
relation to
invited study
sample at
baseline.

If new study

subjects
invited,
response
rates
calculated
based on
number of
invited
participants
at each
survey

Sample
sizes

N/% At least one of
response at  the following:
all surveys  Whole target

based on population;
number of Randomly
participants selected sample;
at first or Sample
survey stated to
represent
general
population

At least one of the
following: Reasons for
non response
described; Non-
responders described;
Comparison
responders-non-
responders; or
Comparison of sample
and target population

Same
mode of
data
collection
for all
subjects,
and all
surveys

Same
definition(s)
of LBP
outcome
variable
used for
all subjects
at all
survey

At least one of
the following:
Questionnaires,
diaries, or
interviews
validated;
Tested for
reproductibility
or Tested in
pilot study

Precise
anatomical

Further
specification of

delineation of definition of LBP;

lumbar area;
or Reference
to easily
obtainable
article that

Questions put to
study subjects
quoted; or
Reference to easily
obtainable article

contains such that contains such

specification

specification

Recall
periods
specified

(Yes/No)

(Yes/No)

(Yes/No)

(Yes/No)

(Yes/No)

(Yes/No)

(Yes/No)

(Yes/No)

Quality
score:
Number
of ‘Yes'/
Number
of
relevant
items

1088/2405 =
45 %

999/2405 =
41%

878/2405 =
36%

827/2405 =
34%

758/2405 =
31%

700/2405 =
29%

614/2405 =
25%

599/2405 =
25%

1088

999

878

827

758

700

599

470/1165 No

40%

Yes

Yes

Yes

No

Yes

Yes

Yes

9/

82%
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Table 2 Quality checklist (Continued)

[9] 1309/2000 = 1309
65%
1198/2000 = 1198
60%
813/2000 = 813
41%
[10]  1307/1963 = 1307
67%
1159/2185 = 1159
53%
1584/2744 = 1584
58%
[11] 902/1057 = 902
85%
748/1057 = 748
71%
654/1057 = 654
62%
546/1057 = 546
52%
[12] 340/400 = 340
85%
participated
Used in analysis:
305/340 =
90%
[13] ? 7791
6335
5755
4885
4354
[14]  6118/7769= 6118
79%
4917/7769 = 4917
63%
4520/7769 = 4520

58%

765/1309

58%

269/1307

21%

418/902

46%

206/340
76%
(95-100%

responses)

3881/7791
50%

4007/6118

65%

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

No

Yes

No

Yes

Yes

Yes

No

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

11/1

100%

10/11

91%

8/11

73%

11/1

100%

8/11
73%

10/11

91%
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Table 2 Quality checklist (Continued)

[15]

?/308
?/308
?/308
/308
?/308
/308
/308
?/308
197/308
174/308

?
?

?

197
174

108/308

No

Yes

Yes

Yes

No

Yes

Yes

Yes

7/Mm
64%

€€/1/02/3U31U0D/WOdIWOIYD//:dny

£€:0T ‘Z10T saidpiay] [pnubyy 3 d1opidoliy) | 12 IBIUNaW]

Tl jo g abeq



Table 3 Results

At
Baseline

Reference
NO

Development of LBP over time

Comments

Stable

Fluctuating Worsening

Improving

No LBP

(8]

No LBP at BL was highly predictive of
future absence of pain throughout 8
surveys over 2 years

NA

45% with no pain at 3 surveys over
5 years

NA

70% no pain at second survey and
57% at 3" survey over 8 years

NA

67% and63% respectively no pain at
2" and 3" survey over 28 years

64% had LBP at the 4™
survey (28 years later)

NA

NA

NA NA

NA Not applicable: all
participants were chosen
because they had LBP

The most frequent course was no BP
each year over 5 years (35%)

NA

- 29% of the population was free of
LBP at 3 surveys over 10 years

- 11% developed long
standing LBP at 2" and 3"

- 62% never had long standing LBP at
3 surveys over 10 years

survey over 10 years

NA

Stable (visual analysis)

Presence
of LBP

Presence of LBP at BL was highly
predictive of future pain throughout
8 surveys over 2 years

If >30 days of LBP at BL: 39% in the
same category after 1 and 5 years

If 1-30 days of LBP at BL: 62% fluctuated to
the neighboring groups over 5 years

38% have the same intensity of LBP
at 3 surveys over 8 years

27% of LBP (intensity) fluctuated; 17% of LBP (intensity)
movements between extremes groups were  increased at 3 surveys over
rare (12%) at 3 surveys over 8 years 8 years

19% of LBP (intensity)
decreased at 3 surveys over
8 years

75,73 and 88% were symptomatic at
3 FUs over 28 years

31% of the subjects reported LBP in
all 4 surveys

(2]

Stability of severity and frequency of
LBP was high in 4 periods over
1 year

3% reported no pain after BL
throughout the weekly
surveys over one year
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Table 3 Results (Continued)

[13] The most frequent course was BP
each year over 5 years (14%)
[14] 6% had long standing LBP at

3 surveys over 10 years

11% had long standing LBP only at some
surveys over 10 years

10% had recovered from
long lasting low back
pain at 2" and 3" survey

[15] For those who had more than 8 days
of BP during that first year
(visual analysis)

For those who have between 1-7 days of
BP the first year of the 5-yr study period
(visual analysis)

LBP: Low back pain; FU: Follow-up; BL: Baseline; NA: Not Applicable.
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the 28-year follow-up that indicated that LBP will occur
in the end among the previously ‘protected’ non-
sufferers [11].

Discussion

The purpose of this review was to gain an understanding
of the natural course of LBP. The conclusion is that the
LBP status at baseline is predictive of the future course
and, probably, in particular for those who do not have
LBP at baseline.

The eight studies that were identified were all of rela-
tively high quality, judging by their quality scores, but
their study approaches were dissimilar in relation to def-
inition of LBP, method of data collection, number of sur-
veys, time between surveys, and type of population. That
the results nevertheless pointed in the same direction,
strengthens the validity of these findings. However, it
would have been helpful if studies could have reported
their data more clearly and systematically, as otherwise
it is difficult to extract the relevant information from the
text.

In particular, it would have been more informative if
researchers could have reported more clearly the per-
centage of drop-outs at the various surveys and
attempted to take into account the possible effect of
missing data. Although several authors [9-11,14,15] con-
sidered potential differences between responders and
non-responders, only one [9] visualized them in their re-
sult section and even took them into account in a best
case and worst case analysis, which obviously can be im-
portant in studies with large dropout rate numbers, as is
often the case in studies with multiple follow-ups over
long periods of time.

This systematic and critical review was done inde-
pendently by two readers with no particular interest in
the outcome of the review. Nonetheless, it suffers the
same potential weaknesses as many other similar
reviews. For example, it is not sure that all relevant arti-
cles were retrieved, if checklists were relevant, or if the
information was properly interpreted.

However, this topic is fairly new, indicating that there
would not be numerous studies and those that have
been published were easily noticed. Further, our thor-
ough citation search did not result in any additional
publications, although, admittedly, one retrieved article
[15] failed to be captured in our search procedure. Still,
it is possible that this type of data can be found inter-
spersed between the main messages of articles with
other specific objectives than describing the natural
course of LBP. It is possible that we may have missed
those. The grids for systematic data collection were
designed to meet our needs and the quality checklist
was a previously published and used checklist for this
type of studies with only minor adjustments to fulfill the
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needs of the present review. Another type of quality
checklist could of course have resulted in a different
view of which articles to accept for analysis. Although
the literature sometimes was difficult to extract and in-
terpret, partly because not all articles had the same pri-
mary research objectives as we had, it was never
necessary to seek arbitration from the third author, indi-
cating good consensus between reviewers although, of
course, not guaranteeing accuracy.

Another potential shortcoming could be that we
included studies also from the working population. Such
studies could have biased study samples either through a
healthy worker effect [16] or the opposite, in the case of
physically undemanding jobs. In our case, a healthy
worker effect would probably not be pronounced, as we
on purpose did not include working populations repre-
senting heavy manual labor. Also, there were no obvious
differences in outcomes between studies of the general
and working populations.

Conclusion

The results of this survey indicate that, in the general
population, absence of LBP at one time in life is a bless-
ing, in that it will indicate also a pain-free future at last
for a fairly large number of years. On the other hand,
those with LBP will fairly consistently report LBP again.

Additional file

Additional file 1: Appendices. 1: Descriptive checklist for a systematic
literature review on the natural course of low back pain (LBP). 2: Quality
checklist for a systematic literature review on the natural course of LBP. 3:
List of 10 articles that were excluded from the literature review in
concordance with our inclusion and exclusion criteria.
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