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Abstract
Back pain is commonly classified based on duration. There is currently limited information
regarding differences in the clinical features of back pain between these duration-based groupings.
Here, we compared the pain characteristics of patients with subacute (SBP; pain 6–16 weeks, n =
40) and chronic back pain (CBP; pain ≥ 1year, n = 37) recruited from the general population. CBP
patients reported significantly higher pain intensity on the Visual Analogue Scale (VAS)
compared to SBP patients. Based on this finding, we investigated group differences and their
dependence on VAS for the Beck Depression Inventory (BDI), sensory and affective dimensions
of the McGill Pain Questionnaire (MPQ-S and MPQ-A), Neuropathic Pain Scale (NPS) and the
variability of spontaneous pain. Correction for VAS abolished significant group differences on the
MPQ-S, MPQ-A and NPS. Only a significant difference in the variability of spontaneous pain was
independent of VAS. Finally, whereas SBP patients displayed a higher incidence of unilateral pain
radiating down the legs/buttocks, there was a shift towards more bilateral pain in CBP patients. In
summary, SBP and CBP groups differ on three independent parameters: VAS ratings, pain
location and temporal dynamics of spontaneous pain.
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Introduction
Low back pain has been hailed a modern “health care enigma”, 49, affecting an estimated
60–85% of the population. 27. Chronic back pain that is non-specific, or idiopathic, accounts
for the vast majority of cases in primary care. 50. Thus far, no dominant factors have been
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able to substantively explain the occurrence of low back pain, or predict the transition from
acute to chronic low back pain. Current treatments for low back pain provide only small,
short-term benefits relative to no treatment. 48. Furthermore, no single treatment can be
considered superior to others for alleviating chronic back pain symptoms. 16.

A major obstacle in the management of low back pain is that it remains poorly characterized
and defined. The natural course of back pain continues to be a topic of controversy.
Although the common view is that 5–10% of patients go on to develop chronic pain and
disability,1, 44, much higher estimates have also been reported for chronic back pain (42–
75%) and recurrence of back pain episodes (24–84%). 8, 24, 33, 45. The estimated 5–10%
prevalence of chronic back pain is largely based on those patients seeking medical
consultation, while an estimated 50% or more cases may go unreported. 52. Furthermore,
current estimates of the recovery rate from acute back pain (80–90%) are often based on
measures other than pain itself, including a return to the work-place, 1, or cessation of
medical consultation, 13. However, these outcomes are not necessarily correlated with pain
resolution. 12.

Back pain classification systems currently differentiate between pain that is secondary to a
well-characterized spinal disorder and nerve root pain, while the majority of cases are
labelled ‘non-specific low back pain’ 43. The apparent heterogeneity of non-specific back
pain has proven to be a major challenge in clinical trials; no consensus has been reached
regarding the appropriate sub-grouping of this population. 50. A commonly used duration-
based classification system for back pain defines pain lasting less that 6 weeks as acute, 7 to
12 weeks as subacute and pain ≥ 3 months as chronic. 11. However, there is no consensus
regarding the optimal definition of symptom duration, 11, 15, as other experts have placed the
transition from acute to chronic back pain at 6 months and 12 months after the onset of an
episode. 11, 32, 47. Furthermore, there is currently limited information regarding differences
in clinical features between duration-based groupings. Pain characteristic differences as a
function of back pain duration clearly warrant further investigation.

We investigated differences in pain characteristics between subacute back pain (SBP) and
chronic back pain (CBP), and their dependence on pain intensity. Our questionnaire-based
outcomes included the visual analogue scale, the sensory and affective components of the
McGill Pain Questionnaire, the Neuropathic Pain Scale and Beck Depression Inventory.
Based on patients’ continuous ratings of their pain, we investigated variability of
spontaneous pain in SBP and CBP. Finally, we compared pain location in SBP and CBP,
including pain radiating down the legs and/or buttocks.

2. Methods
2.1. Patients and screening procedures

We recruited 40 SBP patients and 37 CBP patients to participate in the study (See Table 1).
All participants were recruited from the general population through flyers, newspaper
advertisements and the internet (i.e. Craig’s List). Our participants consisted of 43 males and
34 females of a mean age of 43.9 years (range: 21–74). Patients were included if they
fulfilled the IASP criteria for either SBP or CBP, 36, and were diagnosed in accordance with
current guidelines. 10. CBP patients reported low back pain duration ≥1 year, while SBP
patients reported a history of low back pain lasting a minimum of 6 weeks and a maximum
of 16 weeks. All patients qualifying for the study reported a pain greater than 4 on a 0–10
VAS scale (where 0 equals no pain and 10 is the worst imaginable pain). Pain radiating
down the leg and/or buttock was an inclusion criterion for SBP patients, but not for CBP.
For the analysis of depression scores, we included data from a group 15 healthy control
participants that had been recruited as part of another study. For SBP, CBP and control
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groups, a depression index score ≥19 was considered an exclusion criterion. Participants
signed written informed consent to the experimental procedure, which was approved by the
Northwestern University Institutional Review Board.

2.2. Experimental design and pain rating
2.2.1. Spontaneous pain—Prior to testing, patients were trained to rate their
spontaneous back pain (in the absence of an external stimulus) using a finger-span logging
device designed to measure voltage changes corresponding to the opening and closing of
their fingers. 2. During testing, patients were instructed to use the finger-span device to
continuously rate fluctuations in their pain on a scale from 0–100 by opening and closing
their fingers, with fingers open to their comfortable maximum indicating the worst pain
imaginable (VAS=100) and fingers closed all the way indicating no pain at all (VAS=0).
Patients received feedback on their pain rating in real-time represented as a visual bar
projected onto a screen that moved up and down on a scale from 0–100.

We characterized patients’ continuous ratings of their spontaneous pain using the time-series
for their pain ratings. We examined the time-dependent variability of fluctuations in
spontaneous pain by computing the fractal dimension (D) of each time series. Spontaneous
pain fluctuations are described as “persistent” when periods of increasing or decreasing pain
have a higher probability of being followed by a trajectory in the same direction and “anti-
persistent” when they are more likely to be followed by a trajectory in the opposite
direction. 18. The fractal dimension of chronic pain is a value from 1–2, which indicates
whether the spontaneous fluctuations follow a pattern of persistence (D=1.0–1.5), anti-
persistence (D=1.5–2.0) or randomness (D=1.5). 17, 34.

2.2.2. Self-reported questionnaire-based outcomes—Pain characteristics and
depression were determined using validated questionnaires administered on the day of
testing, immediately prior to the spontaneous pain-rating task. Patients completed the Beck
Depression Inventory (BDI). 5, the short form of the McGill Pain Questionnaire (MPQ). 35

and Neuropathic Pain Scale (NPS). 19. Patients’ total scores were obtained for the BDI and
NPS. We separately analyzed sections of the MPQ, including the intensity (VAS), sensory
dimension (MPQ-S) and affective dimension (MPQ-A) of pain. Based on patients’ reported
medication use (see Table 2), we calculated their scores on the Medication Quantification
Scale (MQS) in accordance with currently recommended guidelines. 22.

2.2.3. Pain location—On the day of testing, we administered the MPQ form, which
contains a diagram of the the human body (fronta and back view). Patients freely shaded in
the region of their pain on the body diagram using a pencil. We then conducted a post hoc
analysis of the prevalence of pain within specific body sites and the laterality of pain
radiating down the legs/buttocks. After the completed forms had been returned to us, we
divided the body into six sections on the left and right side. For each section, we used a
binary coding system to indicate the presence or absence of pain based on whether there was
shading within that region. We identified patients with pain radiating down the legs and/or
buttocks based on regions 2–5; radiating pain was indicated by the presence of shading
within ≥ 1 of these regions either unilaterally or bilaterally. Radiating pain was classified as
unilateral if the shading within these regions was limited to one side of the body and
bilateral if there was shading on both sides of the body.

We further distinguished between patients reporting a spatial distribution consistent with
radicular pain and those with non-radicular pain. Leg/buttock pain of lumbar origin is
typically classified as radicular pain or somatic referred pain, based on the location and
sensory qualities of the pain. Radicular pain is characterized by a sharp or lancinating
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sensation that travels down the entire length of the leg in a narrow band. 6. In contrast,
somatic referred pain is a dull, aching sensation of fixed location that is typically confined to
the buttocks and upper thigh region. 6, 21. Based on these criteria, we classified radicular
patients as those reporting the presence of pain that extended down the entire length of the
leg (i.e. regions 2–5, inclusively). The remainder of patients reporting pain within some, but
not all of these regions, were categorized as non-radicular.

3. Statistical analysis
We first analyzed differences in VAS ratings between SBP and CBP using an unpaired t-
test for the effect of group. We subsequently investigated the contribution of VAS to
differences in depression and pain characteristics using a regression analysis for the
interaction effect of group by VAS rating on BDI, NPS, MPQ-S, MPQ-A and fractal
dimension. For those measures that were independent of VAS (and for VAS itself), we
performed multiple regression analyses testing the interaction of group with the joint effects
of age, gender, depression, and radiating pain score (bilateral, unilateral or none). To
determine the depression levels of patients compared to the general population, we
performed a one-way ANOVA comparing the BDI scores of SBP, CBP and a group of
healthy control participants; post-hoc t-test were used when appropriate. The
aforementioned analyses were based on a sample of 40 SBP patients and 37 CBP patients.
Statistical outliers were identified using Grubbs Test and removed from the analyses.
Sample sizes for the fractal dimension analysis were smaller (SBP = 32, CBP = 36) due to
the fact that 8 SBP and 1 CBP patient did not complete the spontaneous pain rating task.

For VAS and fractal dimension, we investigated the contribution of medication use to
outcomes both within and between-groups. We first performed a regression analysis for the
interaction effect of group by MQS score, and then performed separate regression analyses
for the effect of MQS score in SBP and CBP groups. These analyses were based on 32 SBP
and 26 CBP patients that had provided sufficient information for the calculation of the MQS
score (i.e. name of medication, dosage, frequency of use).

Pain location was investigated with separate between-groups comparisons of (1) pain at
individual body sites (2) bilateral and unilateral pain radiating pain and (3) radicular pain.
For each of the twelve body regions, we conducted separate unpaired t-tests comparing the
incidence of reported pain between SBP and CBP groups. Among those patients with pain
radiating down the legs/buttocks, we performed two separate Fisher’s exact tests. We
compared the incidence of unilateral and bilateral radiating pain in SBP and CBP groups,
and then the incidence of radicular versus non-radicular pain in both groups. We then
compared the sensory and affective pain characteristics of radicular and non-radicular
patients using an unpaired t-test. Based on the inclusion criteria described in Section 2.1.,
radiating pain was present in 31/40 SBP and 14/37 CBP patients. The group incidence of
unilateral and bilateral pain and radicular and non-radicular pain were therefore expressed as
a percentage of these radiating pain cases. For all statistical tests in the present study, the
level of significance was set to p=0.05.

4. Results
4.1. The contribution of VAS to depression and pain characteristic differences between
SBP and CBP

We initially found that VAS ratings differed between patients with SBP and CBP (Mean
±SEM: 6.2±0.2 and 7.7±0.2, respectively). As shown in Figure 1a, CBP patients displayed a
highly significant increase in VAS ratings compared to SBP patients (t1, 75=4.6, p=2×10−5).
Based on this robust effect, we further investigated the contribution of pain intensity to

Chanda et al. Page 4

J Pain. Author manuscript; available in PMC 2012 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



group differences in depression, sensory and affective pain ratings and the variability of
spontaneous pain. Before correction for VAS (Figure 1b–f, left side), patients with CBP
showed a significant increase relative to SBP patients on the NPS (t1, 75=2.1, p=0.04), MPQ-
S (t1, 74=2.6, p=0.01) and MPQ-A (t1, 74=3.8, p=3×10−4), as well as a highly significant
increase in the fractal dimension of spontaneous pain (t1, 66=−5.5, p=10−7).

No significant differences between SBP and CBP patients in BDI score were observed
(Figure 1b), although there was a trend towards higher depression levels among CBP
patients (t1, 75 =1.5, p=0.14). However, when we compared the BDI scores of SBP patients
(Mean±SEM: 5.7±0.7), CBP patients (Mean±SEM: 7.3±0.8) and healthy controls (Mean
±SEM: 1.5±0.5), we found a significant main effect of group (F2, 88=8.5, p=0.0004). Here,
control participants reported significantly lower BDI scores compared to both SBP patients
(t1, 53=3.3, p=0.002) and CBP patients (t1, 50=4.5, p=5×10−5).

Most of the differences between SBP and CBP did not survive correction for VAS (Figure
1b–f, right side). In the regression analysis, VAS was a factor contributing to BDI (F1, 60
=8.9, p=0.0049), MPQ-S (F1, 58=13.1, p=0.0006), MPQ-A (F1, 58=4. 9, p=0.03) and NPS
(F1, 59=30.2, p=10−6), and correction abolished the significant group differences on all these
dependent measures. Only group differences in the fractal dimension of spontaneous pain
remained statistically significant after correction for VAS (F1, 65=27.56, p=2×10−6),
indicating that these two parameters are independent of each other.

Because radiating pain was an inclusion criterion for SBP and not CBP patients, we
investigated whether this factor may have accounted for the observed group differences in
pain characteristics. We re-tested the group differences in depression and pain
characteristics, but only including those SBP and CBP patients that had reported radiating
pain. Overall, group differences remained strikingly similar even after omission of those
patients without radiating pain. Compared to SBP patients, those with CBP had higher
ratings for VAS (t1,42= 2.6, p=0.014), fractal dimension (t1,38= 5.9, p=1×10−6), MPQ-A
(t1,41= 2.0, p=0.052), MPQ-S (t1,41= 1.6, p=0.11) and NPS (t1,42= 1.7, p=0.094). Not all
group differences retained statistical significance, which is to be expected, given the loss of
statistical power. More importantly, the effect of VAS correction on these group differences
remained robust. Again, pain intensity was a significant factor contributing to variability on
all the above dependent measures except for fractal dimension, which remained significantly
different between SBP and CBP after VAS correction (F1,37=29.0, p=4×10−6). These
findings suggest that the difference in inclusion criteria between SBP and CBP groups does
not account for the observed group differences in pain characteristics. Next, we investigated
whether any additional variables contributed to the group differences in VAS and fractal
dimension. We performed multiple regression analyses for the interaction effect of group
with the joint effects of age, gender, and radiating pain score on these dependent measures.
Even after correction for multiple variables, group differences remained highly significant
for both VAS ratings (F1, 71=10.7, p=1×10−4) and fractal dimension (F1, 62= 30.4,
p=1×10−6). However, we note that age was a near-significant regressor for fractal dimension
(F1, 62= 3.4, p=0.09). In separate set of regression analyses, we found that the MQS score
for medication use did not significantly correlate with VAS or fractal dimension either
within or between-groups (data not shown).

As shown in Figure 2, VAS also contributed to group differences in scores on individual
questionnaire items of the MPQ-S, MPQ-A and NPS. Before correction for VAS (Figure
2a–c, left side), CBP patients had significantly higher scores on nine questionnaire items,
including the MPQ-S items throbbing (p=0.01), gnawing (p=0.04) and tender (p=0.01), the
MPQ-A items tiring-exhausting (p=0.01), sickening (p=10−6) and punishing-cruel (p=0.03)
and the NPS items pain (p=0.002), unpleasant (p=0.04) and deep (p=0.001). Correction for
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VAS abolished most, but not all of the significant group differences on individual
questionnaire items scores (Figure 2a–c, right side). When taking VAS into account, the
only three MPQ items remained significantly higher among CBP patients, including
throbbing (p=0.046), tender (p=0.025) and sickening (p=0.01).

4.3. Pain location
We conducted separate between-groups analyses of each of the twelve body sites we had
delineated (Figure 3a), and found no significant group differences in the incidence of pain
(Figure 3b). However, the incidence of unilateral and bilateral radiating pain differed
significantly between the SBP and CBP based on a Fisher’s Exact Test (p=0.0000). As
shown in Figure 3c, there is a shift from a greater prevalence of unilateral radiating pain
among SBP patients to predominantly bilateral radiating pain among CBP patients. Across
both groups, we found that status of radiating pain (bilateral, unilateral, none) did not covary
significantly with either VAS (p = 0.27) or fractal dimension (p = 0.46), indicating that all
three parameters are independent of one another.

Among those patients with pain extending down the legs and/or buttocks, we investigated
the incidence of radicular pain. In both the SBP and CBP group, roughly 15% of patients
displayed a spatial distribution consistent with the clinical definition of radicular pain, in
that it extended down the entire length of the leg. Patients displaying a radicular spatial
distribution reported similar pain characteristics to those that did not (data not shown). An
exception was the MPQ-S item, hot-burning, which was significantly higher among
radicular patients (t1, 40=2.8, p=0.007).

5. Discussion
We investigated differences in the characteristics of back pain as a function of pain duration.
Based on our analyses, SBP and CBP patients differed on three statistically independent
dimensions: (1) pain intensity (2) pain location and (3) the temporal dynamics of
spontaneous pain. We first investigated VAS ratings, and found that CBP patients reported
significantly greater pain intensity relative to SBP patients. The magnitude of the increase in
VAS rating among our CBP patients (14.5mm) is above the minimum change in acute pain
considered clinically significant (13mm). 20. With respect to pain location, we observed a
shift from a higher incidence of unilateral radiating pain among SBP patients to
predominantly bilateral pain among CBP patients. Surprisingly, scores on the sensory and
affective dimensions of pain were largely dependent of pain intensity, and correction for this
factor abolished most of the significant group differences on these measures. Depression
scores only showed a modest increase with greater pain duration, and this effect was also
largely a function of the differences in pain intensity between the groups.

A small number of previous studies comparing SBP and CBP patients obtained results
largely in agreement with ours. The Olmsted County Health Study, 51, a large cross-
sectional study, found that chronic pain sufferers reported greater pain frequency and
intensity than those with pain of a shorter duration. Chronic pain sufferers also had a higher
incidence of chronic pain at multiple body sites compared to subacute and acute sufferers.

A recent study attempted to differentiate between SBP and CBP patients based on a battery
of clinical tests. 38. SBP patients differed from CBP patients based on functional tests (e.g.
walking), presence of sensation in the feet and pain provocation tests. The latter category
involved the measurement of pain in response to specific test-movements (e.g. heel drop,
transverse process pressure). On pain provocation tests, CBP patients showed greater
sensitivity relative to SBP patients with significant odds ratios (3.69–5.91).
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The results of these two previous studies are in agreement with our main finding, namely
that CBP patients report increased pain sensation compared to SBP. A shift towards a higher
percentage of bilateral radiating pain among CBP in our study implies the recruitment of a
greater number of painful sites outside the lumbar region compared to SBP. This latter
finding is consistent with these earlier reports. 38, 51.

On the one hand, differences between SBP and CBP may reflect ongoing symptomatic
changes accompanying the transition from acute to persistent back pain. For instance, a shift
from unilateral to bilateral radiating pain among CBP patients may indicate the development
of contralateral or “mirror pain” – a symptom which has been reported in several different
chronic pain conditions and in some rodent models of neuropathic pain. 25. Alternatively,
patients displaying high intensity, bilateral pain at the subacute phase might simply be more
likely to go on to develop persistent pain; this would suggest that pain intensity and location
are unchanging parameters that nonetheless predict CBP. Future longitudinal investigations
would be needed to clarify the relationship between pain characteristics and pain duration.

In agreement with the latter hypothesis, there is some evidence that location of pain in SBP
patients may serve as predictor of CBP. Early assessment of pain location in response to
specific test movements has been recommended as a prognostic tool, particularly for back
pain that is non-specific. 14, 29. According to several reports, SBP patients experiencing
movement-evoked pain at distal body sites have a poorer prognosis than those in which pain
is more localized to the lumbar region. 14, 28, 29, 53.

We observed a robust difference in the fractal dimension of the spontaneous pain of SBP
and CBP. Our lab has previously demonstrated that the fractal dimension values of
spontaneously-occurring pain differs from that of pain evoked by an acute noxious
stimulus. 18. Fractal properties may also be useful in distinguishing between different types
of chronic pain states. In the present study, a higher fractal dimension among SBP patients
indicates that pain is more anti-persistent, that is, periods of increasing pain are more likely
to be followed by a decrease and vice versa. Group differences proved to be independent of
VAS, suggesting that fractal dimension may serve as a useful additional marker of the
transition from SBP to CBP. Furthermore, changes in fractal dimension may indicate a shift
in the neurophysiological mechanisms underlying the pain.

A compelling finding in the present study was correcting for VAS abolished the majority of
significant group differences in the sensory and affective characteristics of pain. These
results are consistent with another study in our lab examining the effects of a Lidocaine
patch therapy for CBP, in which significant effects on pain characteristics were dependent
on VAS, with the exception of fractal dimension. 7. Pain affect and intensity are commonly
viewed as dissociable dimensions. 40, 41. Furthermore, higher affective pain scores are
thought to be a key a feature distinguishing chronic pain from acute pain. 40, 54. The
predominance of VAS in the present study suggests that ratings of pain affect and intensity
are more interdependent in back pain.

We investigated whether our patients displayed radiating leg/buttock pain symptoms that
conformed to existing classifications. We found that in both SBP and CBP groups, roughly
15% of patients showed a spatial distribution consistent with radicular pain/radiculopathy, in
that it extended down the entire length of the limb. According to Bogduk, 6, pain traveling
down the length of the leg can only qualify as radicular if it has a sharp or lancinating
quality, because this is the “only type of pain that has been produced by stimulating nerve
roots”. In contrast, somatic referred pain is primarily associated with a dull or aching
sensation. 3, 6, 21. Contrary to our expectations, patients displaying a radicular pattern had
nearly identical pain characteristics to those who did not. An exception was the significant
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group difference in the MPQ-S item ‘hot-burning’, a symptom that is commonly associated
with nerve compression or inflammation. 6. This dissociation between pain location and
sensory characteristics requires further investigation.

Depression is ranked as one of the strongest predictors of low back pain. 37, 42. Here, we
observed a trend towards higher depression scores in CBP patients compared to SBP
patients, and this difference was also entirely a function of pain intensity ratings. Depression
scores were still high among SBP and CBP groups relative to our healthy control group, as
well as previously reported estimates of the population mean BDI score for healthy
participants (males=2.2, females=2.8). 26. A pertinent question is whether our sample is
truly representative of the back pain population, given that we excluded severely depressed
patients (BDI score ≥ 19). Yet, only a small number of participants screened for the present
study were excluded due to high depression scores (3.2 % of CBP participants, 0.8% of SBP
participants).

This small percentage of excluded participants was surprising given the reportedly high
prevalence of major depressive disorder among chronic pain patients (30–71%). 4, 23, 39, 46.
One possible reason for this discrepancy is that the present study recruited participants from
the general population, as opposed to the clinical population. Population-based studies of
chronic pain, which have fewer selection biases, do tend to report lower prevalence of
depression (16–20%). 9, 30, 31. Our depression rates are even lower than these previous
population-based estimates and may partly reflect differences in recruitment methods. For
instance, previous population-based studies contacted participants through telephone or mail
survey, 9, 30, 31, whereas our study required participants to take a more active role by
responding to newspaper or internet advertisements.

A potential concern of the current study regards the clinical evaluation of the two groups of
patients. Whereas those evaluated with CBP have had secondary etiologies investigated and
largely ruled out, those evaluated as having SBP have not been subject to the same level of
health care. It is altogether possible that there may be some individuals in the SBP group
who would have an etiology defined for their low back pain; however, the epidemiologic
data supports the fact that this number would be expected to be very low and not of a
magnitude that would impact our conclusions. Still, ideally the SBP patients should have
undergone radiological evaluation to rule out potential secondary etiologies.

In conclusion, we observed significant differences in the properties of pain based on
duration-based groupings. On average, SBP and CBP patients differed in their pain intensity
ratings, pain location and the time-dependent variability of their spontaneous pain. The fact
that these three parameters are independent of one another suggests that they provide novel,
non-overlapping information about the status of back pain. Future longitudinal studies will
be required to characterize the temporal changes in these pain characteristics that may
accompany the transition from SBP to CBP.
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Figure 1. Differences in sensory and affective dimensions between SBP and CBP failed to survive
correction for pain intensity
(a) CBP patients displayed a robust increase in VAS ratings compared to SBP patients. In
graphs b–f, we present the mean total scores for the (b) BDI (c) MPQ-S and (d) MPQ-A, (e)
NPS and (f) fractal dimension both uncorrected (left) and corrected for VAS rating (right).
Before correction for VAS, patients with CBP had significantly higher ratings for MPQ-S,
MPQ-A, NPS and lower fractal dimension. Only the significant increase in fractal
dimension survived correction, indicating that variability of spontaneous pain is the sole
parameter independent of VAS. Bars represent mean ± S.E.M. (n=32–40). *p<0.05;
***p<0.001; ****p<0.0001.
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Figure 2. Group differences in scores for sensory and affective pain questionnaire items were
abolished by correction for pain intensity
We investigated differences between SBP and CBP in the individual questionnaire items
related to the sensory and affective dimensions of pain. Here, we present the mean scores for
each questionnaire item of the (a) MPQ- S (b), MPQ-A and (c) NPS, both uncorrected (left)
and corrected for VAS ratings (right). Patients with CBP had higher uncorrected scores on
nine questionnaire items (six MPQ-S, three MPQ-A, three NPS items). After correction for
VAS, the majority of these significant group differences were abolished. Bars represent
mean ± S.E.M. (n=37–40). *p<0.05; **p<0.01; ***p<0.001.
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Figure 3. Evidence of a shift in the laterality of pain during the transition from SBP to CBP
We characterized pain location based on the body regions that patients had shaded in with
pencil on the MPQ form. (a) The body was divided into six sections on the left and right
side. (b) We conducted separate between-groups comparisons at each of the twelve body
sites, and found that the incidence of reported pain did not differ between SBP and CBP
groups for any of the regions. (c) Pain radiating down the legs and/or buttocks (i.e. pain in
≥1 of regions 2–5) was more frequently unilateral in SBP patients, and more bilateral among
CBP patients. Bars represent mean ± S.E.M. (n=37–40). *** p<0.001
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Table 1

Demographic characteristics of patients.

Outcomes SBP CBP

Gender :

 Males (n) 22 22

 Females (n) 18 15

Patient Characteristics:

 Mean Age 38.5 yrs 49.6 yrs

 Mean Pain Duration 11.9 wks 12.8 yrs
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Table 2

Percentage of patients taking medications at the time of the study.

Medication Type SBP (% of total) CBP (% of total)

Opiates 10 8

Non-steroidal anti-inflammatory 27 49

Antidepressants 2 0

Acetominophen 5 38

Anticonvulsants 2 0

Muscle relaxants 5 8

Combinations 12 0
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