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Abstract
Background: Non-specific low back pain (LBP) is known to be a fluctuating condition and there
is a growing realisation that it consists of different subgroups of patients. The detailed course of
pain is not known since traditional methods of data collection do not allow very frequent followups. This is a limitation in relation to identification of subgroups with different course patterns. The
objective of this pilot study was to see if it is possible to identify characteristic course-patterns of
non-specific LBP in patients treated in a primary care setting.
Methods: Patients seeing a chiropractor for a new LBP episode were included after the first
consultation and followed for 18 weeks by means of automatic short message service (SMS)
received and returned on their mobile phones. Every week they were asked how many days they
had experienced LBP in the preceding week. The course of pain was studied for each individual and
described as an early course (1st - 4th week) and a late course (5th - 18th week), which was fitted into
one of 13 predefined course patterns.
Results: A total of 110 patients were included from 5 chiropractic clinics, and the study sample
consisted of the 78 patients who participated at least until week 12. Nine of the predefined patterns
were identified within this population. The majority of patients improved within the first four weeks
(63%), and such early improvement was associated with a generally favourable course.
Conclusion: Patients with nonspecific LBP were shown to have a number of different coursepatterns. The next step is to explore whether the identified patterns relate to different LBP
diagnoses.

Background
Despite numerous studies into risk factors for developing
[1-4] or not recovering [5] from non-specific low back
pain (LBP) there has been no real breakthrough in relation to its causes. Without knowledge of the causes it is

not surprising that the various treatment approaches have
also failed to produce any outstanding results [6-10]. One
reason for this lack of progress might be that the traditional methodological approach is to consider LBP as a
condition with a well-defined course, resembling that of
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many other diseases with an acute course which for some
people may develop into a sub-acute or even a chronic
stage. However, it has more recently become apparent that
LBP is an episodic or fluctuating condition for many
patients [11-15], meaning that we do not really know
when the problem starts and when it ends. This fact needs
to be taken into account when studying causes and treatment effects.
The fluctuating nature of LBP has been established
through population-based surveys [15], in LBP patients
responding to a newspaper advertisement [16], by studying recovery patterns in primary care patients [17,18], and
in workers who have been sick-listed because of back pain
[19,20].
Interestingly, different patterns of recovery have been
identified through interviews at up to five points in time
[20] and through monthly surveys [17] over a one-year
period. Such patterns went from large improvement
through fluctuating symptoms to continuous pain. In
addition, even relatively substantial daily fluctuations
have been observed [16]. It seems reasonable that such
different course patterns also have different causes and
perhaps require different treatment approaches too, and
they therefore merit a closer scrutiny.
It has been suggested previously that the identification of
distinct subgroups of LBP patients is a necessary step in
order to advance our understanding of the causes of LBP
and thereby also the indications for treatment as well [2125]. However, it is difficult to identify subgroups when
neither cause nor indications for suitable treatments are
well understood. Perhaps the different course patterns
that LBP exhibits over time could help identify homogenous subgroups that would have a more clear-cut
response to treatment. Moreover it is possible that different course patterns relate to different pain generators. E.g.
that a relatively fast recovery is expectable from pain due
to simple mechanical dysfunction, whereas it is likely that
discogenic pain will improve slower and be fluctuating for
some time after the initial improvement.
To be able to identify characteristic course patterns of LBP
in more detail it will be necessary to follow persons with
LBP frequently and regularly over a long period of time.
Spot checks at long intervals using questionnaires or telephone interviews are not suitable because they depend on
study subjects having a very reliable long-term memory,
and these methods are not feasible for frequent followups. A better method is to use daily pain diaries, providing
of course that these are not filled out retrospectively, when
it is time to return the diaries. However, both diaries and
repeated questionnaires require a fair amount of co-operation from the study subjects and are also relatively expensive.
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In order to overcome some of these methodological shortcomings and to be able to observe the fluctuations in pain
patterns, short message service (SMS) that is automatically
sent to respondents' mobile phones has been introduced
as a tool for frequent surveillance. By sending standardized questions by text messages to participants and incorporating their replies directly into a data file, it is possible
to perform frequent data collection in a cheap and easy
way.
The study was conducted as a pilot study and the main
objective was to see if it is possible to identify characteristic course-patterns of LBP in patients treated in a primary
care setting when collecting self-reported data once a
week. Information regarding the number of LBP days the
previous week, number of days off work due to LBP, and
pain intensity present on the day of the follow-up was
gathered over a period of 18 weeks. A secondary objective
of the study was to learn about the SMS method both in
relation to data collection and in relation to the data analysis.

Methods
Study design
This was a multi-centre longitudinal observational study.
Participants
Patients were recruited by chiropractors in private clinics.
Inclusion criteria were: LBP with or without sciatica as the
main complaint, 18 - 65 years old and having a mobile
phone. Patients were not included if one of the following
non-inclusion criteria were present: Previous back surgery,
pregnancy, other significant musculoskeletal problems in
addition to the LBP, inability to read or speak Danish.
Prior to inclusion patients received written and verbal
information about the study. The project was presented
for the local ethics committee which found that it did not
need approval.
Clinical procedures
Patients who agreed to participate had a standardised clinical examination and were assigned a mechanical diagnosis based upon this [26]. Chiropractors were free to
choose whichever type and frequency of treatment they
found appropriate and registered what treatment they had
initiated.
Follow-up procedure
Follow-up was conducted by means of SMS. Text messages were automatically sent to the participants' mobile
phones starting on the first Sunday following inclusion
and thereafter repeated every Sunday for 18 weeks. One
SMS was sent for each of three follow-up questions, and
replies were given by answering each SMS directly on the
phone. If the SMS had not been answered on the firstcoming Thursday, a reminder was automatically sent. The
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text message information returned by study participants
was automatically incorporated into a data file hosted on
a server at the provider of the SMS-track system's office
[27].
SMS questions
Each week participants received three questions to which
they sent their answers one by one:

Question 1. Please answer how much your lower back
hurts today? Choose a number: 0 = no pain at all/1 = some
pain/2 = severe pain
Question 2. Using a number from 0 to 7, please answer
how many days you have been bothered by your lower
back this week.
Question 3. Using a number from 0 to 7, please answer
how many days you have been off work because of your
lower back this week. (Answer with X if you are not working)
In a previous report on the same study, it was noted that
there were virtually no differences between the patterns
for number of days with LBP (questions 2) and severity of
pain (question 1) on a group level. Moreover, days off
work (question 3) were too infrequent to be suitable for
the analysis of course profiles. For these reasons, this

report deals only with the number of days that subjects
were bothered by their lower back, as reported on a
weekly basis.
Data analysis
Data were transmitted from a spread sheet to STATA 10.1
(StataCorp, Texas, USA). When answers other than a
number were given, data was recoded as a number when
possible, e.g. "I have no pain" was recoded as 0, and "2
days last week" as 2. Answers that could not be transformed directly into a number were coded as missing values. The final study sample consisted of patients who
participated at least until the 12th week with no more than
two weeks pause in a row.

A plot showing number of days bothered from the lower
back (LBP-days) for each week was created for each participant. Based upon knowledge about the importance of the
early course of LBP [28-30], it was decided to describe the
pain course in two stages: The early course (week 1 - 4)
and the later course (week 5 - 18). A previous populationbased analysis indicated that the main changes had taken
place at the 4th week, justifying this as a suitable cut-point
also in this study.
It was hypothesized that the courses could be towards
improvement or worsening, could be fluctuating or that
no changes would occur. On the basis of this assumption,

Table 1: Definitions of the categories used to describe the identified course patterns

Categories used to describe the early course Definitions
(weeks 1 - 4)
Improved

≥ 2 days reduction in LBP-days/week when comparing week 4 to week 1

Unchanged

The same number of LBP-days +/- 1 day when comparing week 4 to week 1

Worsened

≥ 2 days more with LBP-days/week when comparing week 4 to week 1

Categories used to describe the late course
(weeks 5 - 18)
Mainly recovered

A maximum of one week with any LBP-days during the late course

Stays in the initial category

The number of LBP-days stays within the limits of the category that was assigned in the early
course

Moves towards mainly improved

Moves from unchanged or worse in the early course to being improved (reporting ≥ 2 days
reduction in LBP-days/week when compared to week 1), and has a maximum of one week
outside that category
(The category does not apply to those who were improved in the early course)

Fluctuating

Fluctuates between improved, unchanged, or worse as compared to week one

Moves towards mainly worsened

Moves from improved or unchanged in the early course to being worse (reporting ≥ 2 days
more with LBP-days/week than in week 1), and has a maximum of one week outside that
category
(The category does not apply to those who were worsened in the early course)
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a visual model for categorising the individual pain courses
was defined. The model was tested by the authors separately on 20 curves, after which the model was adjusted
until it was possible to fit all curves. The final visual model
divided the early course into three groups ("improved",
"unchanged" and "worsened"). The later course was
described as "mainly recovered", "stays in the initial category", "moves towards mainly improved", "fluctuates", or
"moves towards mainly worsened". In total, this resulted
in 15 theoretically possible categories. Two of those were
left out because the categories "improves and then moves
towards mainly improved" and "worsened and then
moves towards mainly worsened" would instead appear
in those described as "stays in the initial category" (Table
1 and Table 2).
When the model had been finalized, both authors allocated all participants into one of the 13 categories. This
resulted in agreement regarding 62/78 = 79.5% of the
curves (kappa 0.74; 95% CI 0.68 - 0.78), which is interpret as a substantial agreement [31]. The curves that had
been categorized differently by the two authors were reevaluated and consensus was obtained regarding their
allocation. Information on the course patterns in relation
to past history, duration of symptoms and the different
diagnostic subgroups will be reported elsewhere.

Results
Participants and response rates
Seven female chiropractors with an average of 7.6 years of
clinical experience from five chiropractic clinics in Denmark included patients for the study. Six chiropractors
had graduated from the University of Southern Denmark
and one from the Palmer College, California, USA.

One hundred and ten patients agreed to participate and
101 responded to the first text message. The follow-up rate

http://www.chiroandosteo.com/content/17/1/11

declined as the study period went on with 86%, 78% and
70% of the participants who answered in week one still
responding in weeks 6, 12 and 18 respectively (Fig. 1). A
comparison between responders and non-responders
revealed that those who dropped out were more likely to
be men, present to the chiropractor with acute LBP, and
have leg pain in addition to LBP.
The final study sample for the identification of pain patterns consisted of 78 patients (39 men and 39 women,
mean age 42.5 years (SD 9.9)). Other characteristics of the
study population and the type of treatment initiated at the
first visit appear from Table 3. Several treatment modalities were often used in combination. On a group level, the
highest mean number of LBP-days was observed in week
one and the lowest number in week 11 and week 12
(Fig. 2).
Are there characteristic course patterns?
Description of the early individual course patterns
Of the 78 participants 63% were categorized as improved,
30% as unchanged and 6% as worsened at the end of the
4th week (last column Table 4). Data were missing from
one participant who did not answer during the first two
weeks.
Description of the late individual course patterns
During the rest of the study period (weeks 5 to 18) 19%
of the 78 patients were categorized as mainly recovered,
44% remained in their initial category (improved,
unchanged or worsened), 29% moved between categories, and 8% moved from the initial category towards
mainly improved, while none moved from improved or
unchanged in the early course towards mainly worse (bottom row in Table 4). The subject, whose early course was
missing, recovered in the late course.

Table 2: Possible combinations of early and late course into final categories

At the 4th week

Late courses which the early course can possibly be combined with

Improved

Mainly recovered
Stays in the category
Fluctuating
Moves towards mainly worsened

Unchanged

Mainly recovered
Stays in the category
Moves towards mainly improved
Fluctuating
Moves towards mainly worsened

Worsened

Mainly recovered
Stays in the category
Moves towards mainly improved
Fluctuating

The possible combinations that form thirteen categories, which describe pain courses during 18 weeks. First the appropriate category "at the 4th
week" was chosen and afterwards the subsequent course.
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with patients moving between categories in the late course
were frequent (29%).

Table 3: Duration of pain at baseline, type of treatment, and
response to the first treatment

Participants

n = 78

LBP at baseline
acute (1 - 7 days)
sub-acute (8 days - 3 months)
chronic (> 3 months)
missing

45%
33%
19%
3%

Type of treatment
manipulation
mobilization
soft tissue technique
information/advice
exercise (any type)

85%
14%
60%
82%
32%

Status after 1st treatment
much better
better
unchanged
worse
much worse
missing

12%
36%
33%
12%
5%
3%

Four of the hypothesised categories were found to be nonexisting: Patients with early worsening did not recover or
move to mainly improved; patients who were improved
after the 4th week did not move to mainly worse; and
patients who were unchanged after 4 weeks did not move
to mainly worse.
The 23 patients who were unchanged after the 4th week
appeared to have rather unpredictable courses, although
none moved to the "mainly worse" category. The five
patients who got worse in the early course were most
likely to have a fluctuating pattern, and only one patient
was classified as getting worse and staying in this category.
Number of LBP days related to the main patterns
The mean total number of LBP-days during the entire follow-up period was 36.2 (SD 28) for the entire population.
The total number of LBP days for each course profile is
illustrated in Fig. 4. Patients who had early improvement
and recovered in the late course had the lowest number of
LBP days, followed by patients who were unchanged in
the early course to recover in the later period. There was a
larger variation within the groups with fluctuating patterns than within the groups that moved to mainly
improved or who recovered. Patients who had a LBP pattern of worsening in the early course had the highest
number of LBP days in total.

Duration of pain and type of treatment registered at the first visit to a
chiropractor. Self-reported status after 1st treatment was collected
by means of automatic test messages.

Description of the total individual course pattern
Nine of the 13 possible course patterns were observed in
this study sample (Table 4). Examples of the way the
course patterns were plotted appear from Fig. 3. Early
improvement that was followed by either full recovery or
staying somewhat improved was found in 54% of the
population.

Discussion
To our knowledge, this study was the first to describe individual pain profiles in LBP based upon weekly follow-ups.
We found that distinct patterns exist within non-specific
LBP, and that such patterns can be identified even in a
small study sample. Obviously, our results do not
describe the natural course of LBP since participants

The most frequent pattern was early improvement and
staying improved as compared to week one but not being
totally recovered (40%) Also, the "fluctuating" patterns

Table 4: Percentage distribution of the defined course patterns in 78 patients with LBP [n (%)]

5th to 18th week
At the 4th week Mainly recovered stays in the initial
category

moves - towards
mainly improved

Fluctuating moves - towards
mainly worse

total

Improved

11 (14%)

31 (40%)

NA

7 (9%)

0

49 (63%)

Unchanged

3 (4%)

2 (3%)

6 (8%)

12 (15%)

0

23 (30%)

Worsened

0

1 (1%)

0

4 (5%)

NA

5 (6%)

(missing)

1 (1%)

0

0

0

NA

1 (1%)

15 (19%)

34 (44%)

6 (8%)

23 (29%)

0

78 (100%)

Refer to Table 1 for definitions of the categories. NA = non-applicable.
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Figure 3 of individual LBP courses within the categories holding at least 5% of participants
Examples
Examples of individual LBP courses within the categories holding at least 5% of participants.
received different kinds of manual care during the study
period. Instead, our results are probably typical for people
who have decided to seek care for their LBP in the primary
care sector. Because it was a pilot study with a small study
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Number of LBP-days during the entire 18-weeks
study within each defined course pattern.

sample any uncommon pain patterns would not have
been captured and identified. This would require larger
study samples and different settings.
Prior to the data analysis we assumed that thirteen different pain patterns would exist. Nine of these patterns were
represented and six of these were fairly frequent. Two
extreme groups were identified. One consisted of patients
who improved quickly and remained recovered. Not surprisingly, this group had the fewest number of days with
LBP in total over the 18 weeks study period. The second
group consisted of those who worsened in the early course
and thereafter had a fluctuating course. This group had the
largest total number of days with LBP in the study period.
The least common pattern was early deterioration followed by an unfavorable long-term development. The
most common pattern was early improvement followed
by a good or a relatively good long-term development.
Most clinicians treating patients with LBP in a primary
care setting probably strive for a relatively stable recovery.
However, in this study only 19% could be classified as
recovered. In fact, our results suggest that clinicians
instead should expect that patients exhibit a rather fluctuating course.
Page 7 of 9
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In addition this pilot study was designed to find out if the
method of collecting data with automatic text messages
(SMS-Track) was useful in detecting different course patterns. It seems like weekly monitoring can reveal fluctuations in the course of LBP that might be missed using
follow-ups at longer intervals. This perhaps explains why
Dunn et al[17], who studied this subject using monthly
questionnaires, noted that 13% of patients with LBP in
the primary care sector had a fluctuating pattern whereas
our estimate was about twice as high. It would, however,
be necessary to study this phenomenon also in other
study populations. It has been suggested that LBP status
should be measured through number of days in pain over
a period rather than counting those still in pain at the end
of the period [32]. The SMS-method, as described in our
study, would be suitable for this purpose.

tion of the printed curves. A clear-cut definition was made
for each parameter used for the classification and the
agreement on the classification between the two authors
was substantial. This approach made it possible to identify clinically meaningful patterns, but would not be feasible when analyzing data from larger cohorts. Therefore,
other methods of analysis will be described elsewhere.

Although this method has the obvious strength of being
able to collect data while the study subjects still remember
the answers, it also has some weaknesses. For example,
only few and short questions are suitable for text-messaging and participants must have a mobile phone and know
how to use text messaging. On the other hand, our experience with the practical aspects of this method was favorable. The direct incorporation of the respondents'
answers into a data file meant that there was no manual
entry of data. Hence, human resources were economized
and we avoided a potential source of error.

Conclusion

In the present study the main weakness was a poor
response rate with only 63% of the participants responding at the last follow-up after 18 weeks. This is in line with
the response rate obtained by mailed questionnaires after
3 months in another chiropractor patient population
[13], but not as high as a 93% response rate achieved
using telephone interviews of chiropractor patients [28].
However, our response rate might be as large as can be
expected with frequent follow-ups. In a study of LBP
patients in general practice only 44% responded to at least
4 out of 6 monthly questionnaires [17]. We believe our
lower response rate resulted from participant fatigue due
to the frequency of follow-ups, but we also find it very
likely that it is possible to improve response rates in future
studies of this type. It would take an increased effort put
into informing patients about the study prior to inclusion,
and that non-responders are contacted verbally on the
phone when they first miss a follow-up in order to clarify
any misunderstandings. Since our non-responders had a
longer duration of pain prior to inclusion than responders, and more often had leg pain in addition to back pain,
the low response rate may have resulted in a too optimistic picture of the LBP-course within this population.
We chose a pragmatic way of analyzing the data. The classification of the curves used to illustrate the various course
patterns was performed manually through simple inspec-

Our next step will be to verify if our subgroups should be
altered, i.e. further subdivided, or if some of the groups
actually are so alike that they should be collapsed into to
fewer groups. We also intend to explore whether the identified patterns relate to specific LBP diagnoses, and if they
can be predicted from baseline characteristics. If so, we
would come closer to the identification of clinically relevant subgroups in LBP.

In conclusion, our preliminary results are promising in
that we could identify several distinct groups of patients
with different LBP course patterns. We tested a new
method to collect data and found it to be easily used,
although more effort should be placed on informing the
patient about the requirements of the study to minimize
loss to follow-up.
Our findings indicate that most patients with LBP who
seek chiropractic care improve in the early course, i.e.
within the first four weeks, and that such early improvement was often associated with a generally good course.
However, even among patients with early improvement
the majority do not experience a full recovery. An important finding was that a fluctuating course is relatively common among these patients. Obviously, this should be
taken into account from both clinical and research perspectives.
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