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Abstract

Few studies have investigated whether prognostic indicators, which contribute to the transition
from acute to chronic low back pain (LBP), are also those which contribute to continuing
persistence of chronic LBP. We compared the contribution of physical, psychological and social
indicators to predicting disability after one year between consulters with LBP of less than 3
months duration and more than 3 months duration. Data from two large prospective cohort studies
of consecutive patients consulting with LBP in general practices were merged, providing complete
data for 258 cases with acute/subacute LBP and 668 cases with chronic LBP at 12 months follow-
up. There were significant differences between the two LBP groups in baseline characteristics and
clinical course of disability, assessed by Roland Morris Disability Questionnaire, during the year
of follow-up. Adjusted associations between potential prognostic indicators and disability at 12
months were carried out in the two LBP subgroups. The final multivariable regression models
showed that being non-employed, having widespread pain, a high level of Chronic Pain Grade,
and catastrophising were the strongest prognostic indicators for disability at 12 months in both
LBP groups. Fear of pain was significantly associated with disability in chronic LBP. Importantly,
beyond baseline disability, the effect size of the other prognostic indicators for poor outcome was
rather low. These findings must continue to challenge researchers to identify useful early
predictors of outcome in persons with disabling back pain, as screening and targeted treatment
approaches are dependent upon prognostic indicators with clinical significance.
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1. Introduction

Most back pain clinicians and researchers make a distinction between acute and chronic low
back pain (LBP), an approach in line with clinical guidelines [1;44]. This distinction is
reasonable when considering the different prognoses of these two LBP groups. Most studies
confirm that, while the natural clinical course is good following an episode of acute LBP as
measured by decreases in pain and disability over the first weeks for the majority of patients
[11;26;40;42;45], there are only minor changes in pain and disability in patients presenting
with long-term or chronic LBP [11;47].

Despite a large body of research on prognostic indicators for poor outcome, few studies have
investigated whether prognostic indicators are similar across different subgroups of the back
pain population. One reason for the limited research might be that it seems inevitable that
factors that cause acute pain to become chronic will also act as a barrier to recovery of
chronic pain. This view is supported in a recent Australian study showing a large overlap in
prognostic indicators for recovery in acute [18] and chronic LBP [4]. Similar findings have
also been reported among first-time consulters in primary care with acute LBP and
secondary care consulters with chronic LBP [16]. On the other hand, this does not mean that
the risk factors for development of chronic pain will be identical to those which cause it to
persist. In hypothetical terms, severity of trauma might be a significant influence on why an
acute pain becomes chronic; a few months down the line, this may no longer be the case,
and consequences of the pain (such as depression, poor sleep, job loss) may be more crucial
influences on whether the chronic pain persists after the effects of the original injury have
disappeared. Furthermore, one could argue that if prognostic indicators are similar across
different LBP groups, it may not be necessary to distinguish between acute and chronic LBP
in primary care, questioning clinical guidelines that continue to refer to acute and chronic
LBP cases separately.

Another reason for few studies in this area might be that investigating prognostic indicators
across subgroups requires a large sample size. According to several systematic reviews of
prospective LBP studies exploring prognostic factors for poor outcome
[7;19;22;24,28;32;33;37-39;41], most studies have small sample sizes and poor statistical
power to explore such associations across subgroups. One way around this challenge is to
merge data sets from different studies, on similar populations and which have used similar
design and assessment methods. lore such associations across subgroups. One way around
this challenge is to merge data sets from different studies, on similar populations and which
have used similar design and assessment methods.

We merged two large cohorts of patients who had consulted in primary care because of non-
specific LBP. We used the biopsychosocial model as our theoretical construct and classified
the different prognostic indicators into groups of physical, psychological and social
variables. The aim of this study was to compare the contribution of physical, psychological
and social indicators to predicting disability after one year between consulters with LBP of
less than 3 months duration and more than 3 months duration.

2. Methods

2.1. Design and setting

Two large prospective cohort studies of consecutive patients consulting with LBP in general
practices in the Keele General Practice (GP) Partnership in UK were merged. The analysis
for this study is based on participants who consented and returned the baseline and 12 month
follow-up questionnaire. The rationale for including the variables under study was two-fold;
first; we included all the variables that the two data sets had in common, and second; we
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included variables that covered the three components of the biopsychosocial model. Ethical
approval for the study was obtained from the North Staffordshire and Central Cheshire
Research Ethics Committees and permission was given by each general practice.

2.2. Patients and recruitment

The first data set, the Backpain Research in North Staffordshire (BaRNS) Study, consisted
of 935 participants, aged 30-59 years, recruited from five general practices in North
Staffordshire during October 2001-October 2002. The second data set, the BeBack study,
consisted of 1591 participants, aged 18-60 years, recruited from eight general practices in
North Staffordshire and Central Cheshire from September 2004 to April 2006. These general
practices cover a heterogeneous population, both socio-economically and geographically.
Both cohort studies included patients consulting with non-specific LBP of varying duration
and localisation (including pain radiating to lower extremity). Patients with red flag
diagnoses (e.g. cauda equine syndrome, significant trauma, ankylosing spondylitis, cancers)
were excluded. All participants received usual care from their general practitioner. Further
details of the two data sets are available in previous publications [10;14] .

2.3. Merged variables

The definition proposed by de Vet et al [8;11], which records the time since last pain-free
month, was used to classify the current participants into acute/subacute LBP group with pain
duration of less than 3 months and a chronic LBP group with pain duration of 3 months or
more. The demographic, social, physical and two of the psychological variables were all
recorded in a similar way in the two data sets. Age was categorised into four age groups; =
37, 38-45, 46-52 and =53 years. Level of education was categorised into education up to the
age of 16 and 16 years or over. Social class was dichotomised into higher (managerial/
professional and intermediate occupations, and self-employed) and lower (lower
supervisory/technical, semi-routine and routine occupations) [29]. Work absence due to LBP
was defined as those who were employed but currently off work due to LBP plus people
who were unemployed and reported that this was due to LBP. Work dissatisfaction was
defined as slight or severe dissatisfaction with their work (employed only).

The presence or absence of leg pain, distal leg pain (below knee) and upper body pain
(shoulder, arm, neck or head) over the two last weeks was collected. Widespread pain was
categorised according to the number of upper body pain sites (one, two, three or more) in
addition to LBP. Pain intensity was measured using the mean of three 0-10 numerical rating
scales for least and usual back pain over the previous two weeks, and current back pain
intensity; a score of 5 or more was defined as high pain intensity. Bothersomeness was
assessed by the single question of how bothersome the back pain had been the last two
weeks [9]. Previous studies have found bothersomeness to be a valid measure of LBP
severity [10]. The Chronic Pain Grade [46] classifies persons into one of five grades of
chronic back pain, ranging from 0 (pain free) to IV (high disability, severely limiting), and
was categorised into low (0-11: no or low disability) and high (111-1V: high disability). The
severity variables -pain intensity, bothersomeness and Chronic Pain Grade -were
dichotomised to simplify the interpretation of the associations, and in general the approach
of dichotomising continuous or interval variables reflects the intention of this study to
investigate effect estimates of odds and risk for a number of variables that are easily
interpretable. Self-reported disability due to LBP was measured by the Roland and Morris
Disability Questionnaire (RDQ)[34], which has 24 items, scored from 0 (no disability) to 24
(highest disability).

Anxiety and depression were measured by the Hospital Anxiety and Depression Scale
(HADS) [49], scored from 0 (no distress) to 21 (high level of distress. Fear of pain, fear
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avoidance, catastrophising and coping were recorded differently in the two cohorts and were
adapted into common scales when merging the data sets. Fear of pain and fear avoidance
were recorded by the Tampa Scale of Kinesiophobia (TSK) [20] and catastrophising and
coping by the Coping Strategies Questionnaire (CSQ24) [17] in the BeBack study. In the
BaRNS study, single items were used to assess fear of pain, fear avoidance, catastrophising
and coping. The items for fear of pain (“My body is telling me I have something
dangerously wrong”) and fear avoidance (“I can’t do all the things normal people do
because it’s too easy for me to get injured”) were originally taken from the TSK [20], and
administered with a dichotomised response category (yes/no). Similarly, the catastrophising
item (“The pain is terrible and | feel it’s never going to get any better”) and the coping item
(“I tell myself I can’t let the pain stand in the way of what | have to do”) were taken from
the CSQ24 [17], also administered with a dichotomised response category (yes/no). When
merging the data sets in the current study, the same single items in the BeBack data set were
dichotomised as follows: the original 4-point response categories (strongly disagree,
disagree, agree, strongly agree) for the fear of pain item and fear avoidance item were
dichotomised into “no” (strongly disagree and disagree) and “yes” (agree and strongly
agree). Similarly, responses to the catastrophising and coping items were dichotomised into
“no” (scores 0-1: “never”.) and “yes” (scores 2-6: “sometimes / always”.).

2.4. Outcome measure

We defined self-reported disability due to LBP, measured by the RDQ, as our outcome of
interest, based on absolute scores of the RDQ at 12-month follow-up, with adjustment for
baseline RDQ scores.

2.5. Statistical analysis

The potential prognostic indicators were grouped into demographic, physical, psychological
and social domains according to the biopsychosocial model, and are presented separately for
acute/subacute and chronic LBP subgroups using simple descriptive statistics. Descriptive
statistics were also obtained for the main outcome (RDQ score) at baseline and 12 months
follow-up, together with change in RDQ scores between the two time points. A correlation
matrix (Pearson.s correlation coefficient) was estimated to describe correlations among the
prognostic variables. Potential prognostic variables were included in univariable and
multivariable regression analyses, adjusted for RDQ baseline scores, age, gender, and
sample. The relationships between the potential prognostic indicators and outcome were
analysed separately within each of the two LBP subgroups (acute/subacute and chronic).
Univariable and multivariable regression models ascertained the independent relationships
with RDQ outcome for the prognostic variables. The results are presented with
unstandardised regression coefficients (8) and their 95% confidence interval (Cl) and the
%R2 for each of the univariable analyses. -up, together with change in RDQ scores between
the two time points. A correlation matrix (Pearson.s correlation coefficient) was estimated to
describe correlations among the prognostic variables. Potential prognostic variables were
included in univariable and multivariable regression analyses, adjusted for RDQ baseline
scores, age, gender, and sample. The relationships between the potential prognostic
indicators and outcome were analysed separately within each of the two LBP subgroups
(acute/subacute and chronic). Univariable and multivariable regression models ascertained
the independent relationships with RDQ outcome for the prognostic variables. The results
are presented with unstandardised regression coefficients (%) and their 95% confidence
interval (Cl) and the %R?2 for each of the univariable analyses.

The correlation matrix together with regression analyses formed the basis for developing a
final multivariable model. Variables that were associated with the outcome in the
univariable analyses with a p-value of less than 0.10 were added into this analysis. Variables
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within the same domain were checked for redundancy by looking at the correlation
coefficients and their standardised Betas in the presence of other variables in the same
domain. Variables that were not significantly associated with the outcome were removed
from the final model except for age, gender, study sample and RDQ baseline scores. For
variables that were significantly associated with outcome, we tested for 2-way statistical
interaction. Additionally, potential confounding was examined by changes in effect
estimates. The residuals were examined to check model assumptions. Statistical Package for
Sacial Science (SPSS) (version 16.0) was used and all p-values are two-sided. We used a
5% level of statistical significance.

Sensitivity analyses were carried out on patients with LBP episode duration of 3 years and
more in the chronic LBP group (n=301). This group was chosen since previous research has
shown that those with pain duration of 3 years or more at the time of consultation are more
likely to have higher levels of pain and disability over a year of follow-up [11]. A sensitivity
analysis of those with acute LBP less than 1 month was not possible as there were too few
cases in this subgroup (n=78 at 12 months follow-up).

3.1. Study sample

At baseline there were 2526 participants; 935 from the BaRNS and 1591 from the BeBack
cohorts. Of the 2526 participants, 2065 (81.7%) gave permission for further contact. The
mean age of baseline responders was slightly higher in the BaRNS than in the BeBack
cohort; 45.6 years (SD 8.45) versus 43.9 (SD 10.3) (p=0.014). There were no statistical
significant differences between the two data sets in distribution of gender, work satisfaction,
widespreadness of pain, bothersomeness, Chronic Pain Grade, HADS anxiety and RDQ
scores, either at baseline or at 12 months. The baseline responders in the two data sets
differed with regard to some of the other variables. For example, in BaRNS there were
significantly higher proportions (<0.001) of lower class, unemployed, people with
catastrophising and poor coping, and the BaRNS participants had significantly higher mean
scores in pain intensity and HADS depression. On the other hand, in the BeBack cohort
there were significantly (<.001) higher proportions of participants with distal leg pain, fear
of pain and fear avoidance. There was also a significantly higher proportion of participants
with acute/subacute LBP in the BeBack (38.8%) as compared to the BaRNS cohort (21.7%).

A total of 939 participants responded to the 12 months follow-up (45.5% of consenters).
There were no differences in baseline characteristics between responders and non-
responders to the 12 month questionnaire in terms of gender, work status, work absence due
to LBP, pain sites or pain intensity, bothersomeness, Chronic Pain Grade, disability, or the
psychological variables. The significant differences (p<0.01) were that non-responders were
younger, had lower social class and lower level of education, had higher fear of pain, but
lower coping difficulties.

3.1. Baseline characteristics of responders

The baseline characteristics for the 258 cases with acute/subacute LBP (28%) and 668 cases
with chronic LBP (72%) are presented in Table 1. The chronic LBP subgroup had a
significantly higher proportion of non-employed and people with work absence due to LBP
than the acute/subacute LBP. Furthermore, there were more employed people who were not
satisfied with their work in the chronic LBP subgroup. The participants in the chronic LBP
subgroup scored significantly poorer on all the physical variables and most of the
psychological variables. The only exceptions were fear of pain and fear avoidance, which
were similar in the two subgroups. Moreover, there were no differences between those in the
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acute/subacute and chronic LBP subgroups in terms of age, gender, level of education and
social class.

3.2. Outcome

The mean scores of disability (RDQ scores) at baseline and 12 month follow-up were
statistically significantly lower in the acute/subacute LBP subgroup as compared to the
chronic LBP subgroup (Table 2). Disability improved in both groups at the 12 months
follow-up. There was a significantly larger improvement in the acute/subacute sugroup as
compared to the chronic subgroup. The frequency distribution of the RDQ scores in Table 2
shows that there were large individual differences in the two subgroups with regard to level
of disability at baseline and follow-up: at baseline, nearly half of the acute/subacute
subgroup (48%) and a third of the chronic subgroup (32%) had lower disability scores of
less than 6 RDQ points, whereas 10% in the acute/subacute subgroup and 16% in the
chronic subgroup, respectively, scored in the upper end of the scale (> 16 out of 24 points).
At 12 months follow-up, 77% in the acute/subacute subgroup and 52% in the chronic
subgroup scored in the lower end (< 6 RDQ points), with 5% and 13% in the upper end,
respectively.

3.3. Baseline correlations

Most of the correlation coefficients between the prognostic variables were low (< 0.40), thus
co-linearity should not be a problem. The highest correlations were found between baseline
RDQ and HADS depression (r 0.60 in acute/subacute and 0.56 in chronic, respectively),
between baseline RDQ and work absence due to LBP in acute/subacute LBP (r 0.56), and
between baseline RDQ and bothersomeness in chronic LBP (r 0.55). In both LBP subgroups
there were high correlations between the two HADS subscales (r 0.70 and 0.62,
respectively) and between the two leg pain questions (r 0.66 and 0.67, respectively).
However correlations between the other psychological variables and between work status
and work absence due to LBP were low in both LBP subgroups (r < 0.30).

The variables that were highly correlated were entered one at a time in the multivariable
analyses. Since bothersomeness became negatively associated with the outcome in the
adjusted analyses, it was not included in the final regression analyses (see 3.4).

3.4. Prognostic indicators

The unadjusted and adjusted associations between baseline prognostic indicators and RDQ
at 12 months are presented in Table 3. All the physical variables and most of the social and
psychological variables were associated with 12 months RDQ scores in the univariable
analyses, whereas demographic factors and coping were not.

Adjusting for baseline RDQ had a strong impact on several of the associations. Among the
social variables, level of education and work absence due to LBP in acute/subacute LBP,
and work satisfaction in chronic LBP, became non-significantly associated with outcome.
Among the physical variables, the leg pain variables became non-significant in both LBP
subgroups, and the same happened to bothersomeness in acute/subacute LBP.
Bothersomeness became inversely related to RDQ at 12 months when adjusting for baseline
RDQ. All the psychological variables, except HADS anxiety and fear avoidance in chronic
LBP, remained significantly associated with outcome after adjusting for baseline RDQ.

Baseline RDQ explained much more of the variance in 12 month RDQ scores than any of
the other variables; 32% in the acute/subacute LBP subgroup and 44% in the chronic LBP
subgroup, respectively (Table 3). The proportion of variance explained by the other potential
prognostic indicators was much lower, with work status the highest in both LBP subgroups
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(3.3% and 4.2%), followed by widespreadness of pain (1.9% and 2.5%), Chronic Pain Grade
(2.5% and 1.8%), and catastrophising (2% in both LBP subgroups).

The final multivariable regression models showed that a similar set of prognostic indicators
(being non-employed, widespreadness of pain, high level of Chronic Pain Grade, and
catastrophising) were significantly associated with disability at 12 months in both LBP
subgroups (Table 4). The only difference was that fear of pain was significantly associated
with disability in chronic LBP, but not in acute/subacute LBP. The model accounted for
37.5% of the total variance in acute/subacute LBP and 53.3% in chronic LBP, respectively.

In acute/subacute LBP a significant interaction was found between work status and
catastrophising (p<0.001) and between work status and Chronic Pain Grade (p<0.001). The
effect of high catastrophising at baseline was only significant among the non-employed,
whereas high Chronic Pain Grade at baseline was only significant among the employed with
acute/subacute LBP. There were no significant interactions between work status and
widespread pain (p=0.107) or any of the other independent variables (p>0.107).

Also in the chronic LBP subgroup we found a significant interaction between work status
and Chronic Pain Grade (p=0.009). The effect of high Chronic Pain Grade at baseline was
only significant among employed patients with chronic LBP, and not among the non-
employed.

As a test of the validity of the results of the final models, we also carried out a backward
regression analysis in which all variables that were initially significantly associated with the
outcome with a p-value of less than 0.10 were included in the multivariable model without
considering the different domains of the biopsychosocial model. The results were identical
to those presented above.

3.5. Sensitivity analyses

The sensitivity analysis on patients reporting an episode duration of 3 years or more
(n=301), adjusting for age, gender, sample, and baseline RDQ, showed that a similar set of
prognostic indicators (social class, work status, work absence due to LBP, widespreadness
of pain, bothersomeness, Chronic Pain Grade, HADS anxiety, HADS depression and
catastrophising) were significantly associated with disability at 12 months.

Since the impact of baseline RDQ scores on the outcome was so large in this study, and
given that the baseline RDQ scores were fairly low for significant proportions of the acute
and chronic pain patients (Table 2), we also carried out an additional analysis, excluding
those with baseline scores of 9 or lower. Due to sample size, we carried out this analysis on
the whole sample of cases with acute/subacute and chronic LBP; a total of 381 cases had
RDQ baseline scores of 10 or higher (73 cases in the acute/subacute group and 308 cases in
the chronic LBP group). Mean score at baseline was 15.04 (SD 3.67), at 12 months 10.55
(SD 6.91), and the mean change score was 4.48 (6.14). A similar set of prognostic indicators
were significantly associated with disability at 12 months in the adjusted analyses (age,
gender, sample, baseline RDQ) as compared to the findings in the whole data set, with the
variables education, work status, widespreadness of pain, pain intensity, leg pain, leg pain
below knee, CPG, and catastrophising being significantly associated with outcome. The only
difference was that bothersomeness and the HADS scales were not associated with disability
in the subgroup with higher baseline RDQ scores. The final multivariate model in this
subgroup was similar to the previous final model in chronic LBP, showing that work status,
widespreadness of upper body pain, high level of CPG, fear of pain, and catastrophising
were significantly associated with disability at 12 months.
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4. Discussion

4.1. Summary of main findings

Despite significant differences between acute/subacute and chronic LBP patients seeking
primary care, the same prognostic indicators influenced 12 months disability. The strength
of the associations was surprisingly similar across the two LBP subgroups. Being non-
employed, having widespread pain, a high level of Chronic Pain Grade and catastrophising
symptoms increased the risk of high disability at 12 months in both subgroups of LBP.

Furthermore, the baseline level of disability explained the largest proportion of variance in
12 months outcome: 32% in acute/subacute and 44% in chronic LBP. Each of the other
significant prognostic indicators only explained between 2 to 4% of the variance in outcome.
Overall, only a limited amount of variance was explained by the models. Hence, it is likely
that other, as yet unmeasured prognostic indicators may well be important.

4.2. Strengths and limitations of the study

The main strength of this study is the large sample, containing a wide range of baseline data
on physical, psychological and social variables from LBP patients consulting in primary
care. We consider the two merged samples to be representative for the back pain population
in the Staffordshire and Cheshire area of UK. The large sample size provided good statistical
power to test the influence of different prognostic indicators on disability over time across
the two subgroups of the LBP population.

We distinguished between short and long-term duration of present episode using a suggested
cut-off of 3 months according to the classification proposed by de Vet et al [8]. Previous
research has suggested that patients with pain duration of 3 years or more are more likely to
have higher levels of pain and disability over a year of follow-up -up [11]. Our sensitivity
analysis for this particular subgroup showed that the prognostic indicators for disability at 12
months follow-up were similar to the rest of the sample, and thus strengthens the findings of
the main analysis.

A limitation of this study is the response rate, as only 45.5% of the baseline sample
responded to the 12 months follow-up. Younger participants and those with lower social
class, lower level of education, higher fear of pain and lower coping difficulties were less
likely to respond to the survey. However, the responders and non-responders were similar
with regard to other baseline variables. The low response rate might have affected the
prevalence estimates, but importantly for the purpose of this paper it is unlikely that this has
substantially influenced the comparisons between the two LBP subgroups. Furthermore, the
baseline questionnaire reached patients between 1 to 2 weeks after their GP consultation and
thus we may have missed those patients who recovered in the first couple of weeks and who
did not respond to the baseline questionnaire.

Another potential limitation is that the two merged data sets were collected four years apart.
For example, some prognostic indicators such as illness perceptions, were included in the
second, but not in the first cohort, and hence could not be merged and tested in this study.

It can also be questioned whether dichotomised measurements used for the single items for
fear of pain, fear avoidance and catastrophising, may have diluted potential associations
with RDQ outcome. On the other hand, anxiety and depression were assessed by full scale
measures (the HADS), and none of these remained significant in the final models, whereas
the dichotomised variables of fear of pain and catastrophising both turned out to be stronger
predictors than the full scale measured variables of HADS.
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4.3. Comparison with existing literature

Our main finding showing that a similar set of prognostic indicators is associated with long-
term disability in both LBP groups is in line with the few other studies that have explored
this topic. The large Australian inception cohort study found that several of the prognostic
indicators in people with acute LBP (<2 weeks) [18] and for those who developed chronic
LBP (>3 months)[4] overlap, for example high disability or pain intensity at baseline and
greater perceived risk of persistent pain were associated with a longer time to recovery in
both groups. Furthermore, emotional distress had a similar impact on disability at 12 months
in two largely different LBP subgroups; first-time consulters in primary care with acute LBP
(<3 weeks) and secondary care consulters with chronic LBP (>1 year) [16]. Our results are
also similar to a systematic review [27], which found that pain characteristics at the time of
consultation, levels of disability and psychological factors, were all associated with
subsequent outcome in multiple studies investigating different pain sites. An earlier
systematic review [32] concluded that the role of fear of pain in the development of chronic
LBP is overrated and that depression/distress was more important. The present study shows
that fear of pain and catastrophising are significant indicators of outcome in primary care
whereas depression was not. However other recent empirical studies suggest, as does the
present study, that components of cognitive distress such as fear of pain or catastrophising
do predict the development or continuation of pain [23;31]. Not all potentially important
psychological constructs were included in the present study. For example, in a recent
published analysis [13;32], the influence of 20 potential psychological predictors on
disability at 6-months follow-up were compared, and illness perceptions rather than
catastrophising, fear of pain or depression were found to be the strongest predictors of
outcome. It is clear that more studies in this field are needed to identify which psychological
construct(s) are most important for future disability in patients with LBP and most useful
with respect to designing potential interventions.

Although the psychological factors were significantly associated with outcome in the current
study, the size of the associations was fairly low. This finding is in line with the above
mentioned study [16], which showed that despite both emotional distress and many pain and
disability variables being significantly associated with the Oswestry Disability Index,
emotional distress explained only 5-8% of the variance, whereas the pain and disability
variables explained 28-44%. In the other comparable studies the size of the associations in
terms of explained power was not reported [18]. In contrast to both the psychological and
other factors in the present study, the impact of the both the psychological and other factors
in the present study, the impact of the baseline scores of the RDQ was clearly the strongest
in both groups. The large impact of baseline disability scores on outcome has been shown in
many previous prognostic studies [2-6;21;35;36]. Moreover, the tendency among people to
either score in the lower or the upper end of a scale has been confirmed in a study by Dunn
et al [12]. They found that no one who scored in the lower part of the scale (e.g. pain less
than 5 on a 0-10 scale) developed high scores during a 6 month follow-up period. These
findings call for a wider repertoire of primary care interventions and more careful
assessment of their effectiveness for back-related pain and disability.

The strong association between being non-employed and long-term disability is similar to
findings of another UK study, showing that non-employed people were more likely to have
high levels of disability, anxiety and/or depression and report longer duration of LBP than
those who were unemployed for reasons other than LBP [48]. Our findings suggest that
prognostic indicators might be different in non-working populations as compared to working
populations. Further prognostic studies specifically with non-employed people with LBP to
match the many prognostic studies from occupational settings [15;25;30;43].

Pain. Author manuscript; available in PMC 2012 July 17.
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4.4 Implications for future research and clinical practice

This study suggests that there are a few prognostic indicators consistently associated with
long-term disability regardless of duration of the LBP episode. The low number of
prognostic indicators is encouraging from a clinical perspective, as a small set of indicators
can be more easily identified and addressed in clinical practice. Short episode duration is
itself a good prognostic factor relative to longer duration, but these results provide further
evidence that similar prognostic indicators are present throughout the duration of a LBP
episode and increasing duration selectively identifies a group more likely to have continuing
disability. Clinical guidelines recommend that health professionals consider and screen for
psychosocial factors, but first after 6 weeks of pain duration [1;44]. Our findings, along with
other findings in samples with acute LBP [2;5;6;21;36] suggest that early screening and
targeted treatment should be considered regardless of pain duration. Further research is
needed regarding both acceptable screening approaches and optimal targeted interventions
for those who are at risk of poor outcome.

5. Conclusion

A similar set of prognostic indicators is associated with long-term disability in both acute/
subacute and chronic LBP subgroups in primary care. Baseline level of disability, being not
employed, having widespread pain, a high level of Chronic Pain Grade, and catastrophising
were the strongest prognostic indicators in both LBP subgroups. Fear of pain was a
prognostic indicator of long-term disability in chronic LBP. Importantly, beyond baseline
disability, the effect size of the other prognostic indicators for poor outcome was rather low.
These findings must continue to challenge researchers to identify useful early predictors of
outcome in persons with disabling back pain, as screening and targeted treatment approaches
are dependent upon prognostic indicators with clinical significance.
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Table 1

Baseline characteristics of participants with low back pain who responded to 12 months follow-up. Frequency
and percent in parentheses for categories and mean (SD) for continuous variables.

Characteristic Acute/subacute LBP  Chronic LBP p-value
N=258 N=668 (between groups)
Demographic
Mean age (SD) 46 (9) 46(9) .995
Gender (female) 150 (58) 396 (59) 751
Sample (BeBack) 171 (66) 293 (44) <.001
Social
Education (<1G years) 95 (37) 300 (45) .063
Social class (low) 94 (42) 212 (47) .805
Work status (not employed) 48 (19) 203 (31) <.001
Work satisfaction (low) (only employed) 45 (22) 132 (29) .041
Work absence due to LBP 38(15) 148 (23) .007
Physical
Leg pain 135 (52) 432 (65) <.001
Leg pain below knee 77 (30) 265 (40) .005
Wide spreadness of pain
0: none 112 (44) 194 (29) <.001
1:one + LBP 63 (25) 162 (24)
2: two + LBP 50(19) 146 (22)
3:>3+ LBP 31(12) 162 (24)
Pain intensity (high) 75 (30) 295 (45) <.001
Bothersomeness
1:Not at all 18(7) 19(3) .006
2: Slightly 36(14) 80 (12)
3: Moderately 82 (32) 191 (29)
4: Very much 75 (30) 261 (39)
5: Extremely 43(17) 112 (17)
CPG (high) 49 (19) 192 (29) .003
Psychological
HADS —anxiety (0-21), mean (SD) 7.54 (4.54) 8.73 (4.58) <.001
HADS-depression (0-21), mean (SD) 5.44 (4.25) 7.13(4.32) <.001
Fear of pain 52 (20) 142 (21) 746
Fear avoidance 52 (20) 176 (26) .057
Catastrophising 36 (14) 162 (24) .001
Coping 120 (47) 381 (57) .005

Pain. Author manuscript; available in PMC 2012 July 17.



Page 16

Grotle et al.

® Europe PMC Funders Author Manuscripts

‘sputod awin omi 8y} 1e sdnoB oMl Y1 UsBMIBY 80UBIBIHIP B} 10}
v

920° (veg) oz (0z9)eee

(@s) (stpuow g7 snuiw
auljaseq) abueyo ueal

(9z1) va (09) €T
(Loz)ser  (g8)ee
(5v7) L6 (L6) 52
(zze)eve  (L92) 86T

100>
100>  (099)60L (92G)68€

(899=U) (85z=U)
21U0 YD 2oy

(2g1) sot1
(0€) €02
(zzo) evt
(L'1€)eTe

(€1'9) 97’6

(899=U)
21U0 YD

(Tot) 9z
(z'81) L
(0v2) 29
(L1v) gzt

(18°9) TT'L

(85z=U)
EXgelv]

9T<
9T-0T
6-9
9>
$8100s OAY aullaseq
03 Buipioage uonnqLiIsiq

(@s) sa109s uea|

2anea-d  uonnguisip syuow gt

uonngiisip aulpseg

9103 OAY

'sdnoibgns 49 21uoayd pue a1nJeqgns/ainde ul dn-mojjo) Yiuow ZT pue auljaseq 1e Aljigesig

¢?olqel

® Europe PMC Funders Author Manuscripts

Pain. Author manuscript; available in PMC 2012 July 17.



Page 17

Pain. Author manuscript; available in PMC 2012 July 17.

Grotle et al.

Lozvo)eor  ye L BTVLT6T L (STETE)ELT ¢y . (66 '€6T)OVE (o1p) ured jo Jea
(92750 ST 70z (08 '65) 69 L v0)oz g0z, (69 2v) S (wu09) ssaidap-savH
(8T '10°-) 60" 1T L (65 '8E) 8Y L (62 "20) 9T’ 6€T (95 ‘0E) e (u02) ABIXUR — SQVH

[eatBojoyohsd

e LLS9) TL ovy L, (LS9 TL w09 TS o1, (092K 19 (3u00) sujeseq dAY

«OBTE0ET)ISCT 9oz ., (952'859).59 (86€'28)eve  oy1 ., (00L'66°€) 6V'S (uB)odd
LBr-"€e€c) I~ gg  (267'867)S6€ (85 '98'T-) ¥9- re ore'sg)ere (ybry) ssauswosiayl0g
L OETTIEYT 9oz L, (66971909 _(S0€'92)S9T  por ., (STO'OVE)ILY (yby) Ansusiur ureq
(sa110691e9 1)

x 82T '29) S6° 16 ,(Tze'een)osT (0zT'61)69°  og ,,(697'05)607T ,ured ssaupeaidsapim
(85T ‘60°-) €L 7L ,..697'197)09°€ 0T'2 ‘9p-) 28 08 ,,(IS7's8T)8TE 33Uy Mojaq ured Ba
(€T T0'-) SF° g, ,.(687'982)88€ (7 ve1-)s.- 9€ L (SC€'TL)86T ured 3

reassAud

(LLTor-) v8 eT  L08TW)0ET  (eTerT)or v0  (66TTL-) Gy (MOl UONdRISHES oM
LBTETTTSTZ  o6r L,(262'€09)289 (9,T'8.T-)T0- 28 ,,(009'6v2)¥2v  d4g enp soussge 3om
0v'eee)6re rer L (009909 | (S6ECTTIVST 11 L, (L6'G'06T) €Y (Jdwsa Jou) snels oM

L(6LT'20) 88 17 ,(97'69) 99T (09T'19-)6 20 (59T '/8-)6E (mo)) sseyd [e120s

L(99T°20) 28 e . (6e€'6ETI6ET (05°T ‘08™-) G€° gz .(eoe'6e)0LT (steak 9T>) uoneonp3

[e1003
(08 ‘2L -) vOr o (5 'sy'T-) vw- (ov't'18-) LT 0 (851'ST'T-) 2T (roegog) ajdwes
(89 ‘981 60"~ 0 (6 'T¢T-)6TT- (8T '0v'-) 69 o  (ez'9z-)voT (orewsy) 1apus
(19" '60'-) 92 20 (22 '91-) 0F’ (55 'vv'-) SO 70 (T2 '8y=) TT (1aybiy) by
olyde sbowag
(10 %S6) (1D %S6) (12 %g6) (1D %S6)
g, pesnipy d pesnipeun d, pewsnipy d posnlpeun
2% 8%
899=N 85¢=N
dg191u04yd dg19Inoeqnspinoy

"dn-moj|0} Syuow ZT 1e $2103S aInjosge Oy pue sioreaipul ansouboud fenusiod usamiag diysuonesy

€9lgel

® Europe PMC Funders Author Manuscripts ® Europe PMC Funders Author Manuscripts



Page 18

Grotle et al.

*3]0eLI_A SNONUNUOI=1UOD ‘8| geLIeA SNOWOIOYDIP=21p TO0'0 > anjeA-d

*¥

G0'0> anjea-d
¥

'dg1 01 uonippe ul Apoq Jaddn ui ured jo mm@c_u%\_%%_\,>,Q

‘pakojdwa >_cOQ

'$8103s Oy auljaseq pue ‘ajdwres apuab ‘abe Joy vmuw:_u,qm

"SISAJeUR SJeLIBAILN 3U) UI S3|CJeLIeA BU) JO LIBa 10} 3UELIEA PaUIe|dxd 0} SI9Jal ;4%

(g6 '19-) LT T0 (¥t '9s-) ov
Lose'sr9se  se1 ., (882'8L5) €89

* *

(67T ‘'6€-) S5 78 .. (88G'6TE)6CY
(12 %S6) (10 %36)
g PomNlpY g porsnlpeun
%
899=N
dg79m01uD

(16" ‘22°T-) 8T- 0 (6T°T ‘8€'T-) OT'-
(otv'69)ovz  ger (622 '28°€)¥S'S

x

Loe9r)zotr  pe |, (LrG'ErT) G6E

(12 %56) (10 %56)
g, pesnipy d pasnlpeun
2%
852=N
dg191noeqnspInoy

(o1p) Burdod
(o1p) Buisiydonsered

(21p) @2UBpIOAR JRA4

® Europe PMC Funders Author Manuscripts

® Europe PMC Funders Author Manuscripts

Pain. Author manuscript; available in PMC 2012 July 17.



syduosnuelA Joyiny sispun4 DA @doing ¢

syduasnue| Joyiny sispund JIAd adoin3 ¢

Grotle et al. Page 19

Table 4

Final models of prognostic indicators for RDQ absolute scores at 12 months follow-up in acute/subacute LBP
and chronic LBP subgroups.

Acute/subacuteLBPl B 95% ClI Standardised  p-value

Beta
Being not employed 2.73  1.37,4.20 0.21 <0.001
Widespread pain  0.61  0.11, 1.10 012 0.017
Chronic Pain Grade 2.00 0.47,3.53 0.15 0.010
Catastrophising 1.68 -001, 3.36 0.11 0.051

Chronic LBP 2

Being not employed 2.88  2.03,3.74 0.20 <0.001
Widespread pain  0.06  0.34,0.98 0.12 <0.001
Chronic Pain Grade 1.29 0.36,2.21 0.09 0.006
Fear of pain  1.30  0.35,2.26 0.08 0.008
C atastrophising 1.66  0.63,2.63 0.11 0.001

Analysis adjusted for age, gender, baseline RDQ and sample.
1 . . .
R Square 37.5%. adjusted R Square 35.7%. The adjustment variables accounted for 30.7% of the outcome.

2R Square 53.3%. adjusted R Square 52.7%. The adjustment variables accounted for 45.2% of the outcome.

Pain. Author manuscript; available in PMC 2012 July 17.



