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Abstract
Chronic pain has been traditionally defined by pain duration, but this approach has limited empirical
support; and does not account for chronic pain’s multidimensionality. This study compared duration-
based and prospective approaches to defining chronic pain in terms of their ability to predict future
pain course and outcomes for primary care patients with three common pain conditions: back pain
(n = 971), headache (n = 1078), or orofacial pain (n = 455). At baseline, their chronic pain was
classified retrospectively based on Pain Days in the prior six months and prospectively with a
prognostic Risk Score identifying patients with “possible” or “probable” chronic pain. The 0–28 Risk
Score was based on pain intensity, pain-related activity limitations, depressive symptoms, number
of pain sites, and Pain Days. Pain and behavioral outcomes were assessed at six-month follow-up,
and long-term opioid use was assessed two to five years after baseline. Risk Score consistently
predicted clinically significant pain at six months better than did Pain Days alone (Area under the
Curve of 0.74–0.78 for Risk Score vs. 0.63–0.73 for Pain Days). Risk Score was a stronger predictor
of future SF-36 Physical Function, pain-related worry, unemployment, and long-term opioid use than
Pain Days alone. Thus, for these three common pain conditions, a prognostic Risk Score had better
predictive validity for pain outcomes than did pain duration alone. However, chronic pain appears
to be a continuum rather than a distinct class, because long-term pain outcomes are highly variable
and inherently uncertain.
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1. Introduction
Patients seeking care for pain want to know whether their pain is likely to improve or run a
chronic course, not only its cause and how it might be relieved and managed (13,24).
Physicians’ abilities to provide guidance regarding pain’s likely course, as well as clinical and
epidemiologic research, are hampered by lack of clear-cut, evidence-based operational criteria
for classifying chronic pain (2,6,23,26).

The International Association for the Study of Pain defines chronic pain as: “…pain which
persists past the normal time of healing…With nonmalignant pain, three months is the most
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convenient point of division between acute and chronic pain, but for research purposes six
months will often be preferred (19).” Defining chronic pain solely by duration is based on the
view that acute pain signals potential tissue damage, whereas chronic pain results from central
and peripheral sensitization in which pain is sustained after nociceptive inputs have diminished
(4). While conceptually appealing, this approach has not produced reliable or valid methods
for differentiating acute from chronic pain for clinical or epidemiological research, nor has it
led to practical operational criteria for identifying chronic pain in clinical practice. Defining
chronic pain solely by duration does not indicate whether long-lasting pain is clinically
significant, and duration-based definitions can be difficult to apply to recurrent pain (26). This
approach is also contrary to the view that chronic pain is multi-dimensional (27). While several
methods of assessing pain duration have been proposed (9,20,32), they have not been
extensively evaluated. For these reasons, how chronic pain is defined and assessed merits
reconsideration.

The term chronic pain is as much a prognostic statement as a description of pain history (32).
Von Korff and Miglioretti (33) recently proposed defining chronic back pain prospectively,
using a risk score to predict the likelihood that clinically significant pain is present at a future
time point. A multivariate risk score was shown to predict probabilities of clinically significant
back pain being present one to five years later. Based on these results, probable chronic back
pain was defined by a risk score associated with ≥80% probability of having significant back
pain at a future time. Possible chronic back pain was defined by a risk score predicting ≥50%
probability of future significant pain (33). Dunn et al. subsequently replicated these results
(8).

This paper extends prior work on a prospective approach to defining chronic back pain by
comparing the predictive validity of a classification based on a risk score to one based on pain
duration alone. Specifically, we directly compare prediction of pain and behavioral outcomes
by a Risk Score (both including and excluding pain duration) to prediction of pain and
behavioral outcomes by a measure of pain duration (pain days in the prior six months). To
determine whether comparable predictive validity is observed across diverse pain conditions,
we assessed the generalizability of using this prospective risk score among headache and
orofacial pain patients, and we replicated the prospective approach in a new sample of back
pain patients.

2. Methods
2.1. Setting and participants

This research was carried out at Group Health Cooperative, an integrated health plan in the
Pacific Northwest. It was approved by Group Health’s Institutional Review Board. In Seattle
area clinics, consecutive back pain, headache, and orofacial pain patients seeking care in 1994
to 1995 were eligible for enrollment. Following informed consent, patients age 18–75
completed a survey by either mail or telephone 2–4 weeks after their visit. Six months later,
patients completing the baseline interview were re-interviewed by telephone.

The sample of back pain patients included in the analyses reported in this paper are a completely
new and independent set of back pain patients from those included in the studies in which the
chronic pain Risk Score was originally developed and evaluated (33) and from the back pain
patients in the replication sample reported by Dunn et al. (8). While the study setting (Group
Health primary care clinics) and the study measures are the same as the initial study (33), this
research applies the chronic pain Risk Score to an entirely new set of back pain patients, as
well as to new samples of headache and orofacial pain patients not assessed in prior research.
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2.2. Questionnaire data
Pain status was assessed using the Chronic Pain Grade scale, which includes: 0–10 ratings of
average, worst, and present pain intensity; 0–10 ratings of interference with usual activities,
work/housework activities, and family/social activities; and days unable to carry out usual
activities due to pain in the prior three months (34).

Pain duration was assessed by a question about Pain Days for the index pain in the prior six
months (34,36). Patients were asked, “On about how many days have you had back/headache/
facial pain in the last six months?” Although validity of recall of days with pain has not been
extensively studied, several studies have shown a high correlation between retrospective recall
and diary-based counts of days with pain, including a diary study covering a three month recall
period which reported a correlation of 0.67 between retrospective recall and daily diary data
(36).

We counted the number of pain conditions at anatomical sites where chronic pain is commonly
reported, in addition to the index pain condition. In this research, we asked about five common
pain conditions, including back, headache, chest, stomach, and orofacial pain. This limited set
of pain conditions is not comprehensive and might be expanded in future research.

Depressive symptoms were evaluated using the Symptom Checklist-90-R (SCL-90-R)
depression scale (7). To assess the patient’s level of concern about their pain condition, they
were asked to rate worry about their pain condition on a 0–10 scale, where 0 was not at all
worried and 10 extremely worried. Pain patients who make frequent health care visits have
been found to have higher worry ratings than those who use health care infrequently (31).
Disability was assessed by the Short Form-36 (SF-36) Physical Function subscale, on which
lower scores indicate greater disability (38). Respondents were also asked if they were working,
attending school, keeping house, retired, unemployed, or unable to work. Unemployment was
then defined as being unemployed or unable to work, excluding persons who were retired or
keeping house.

2.3. Opioid use
For study patients who remained enrolled in GHC for ≥270 days during 1997–1999, use of
opioid analgesics was determined from GHC automated pharmacy data. Prior research has
established that GHC data provide a high level of completeness for ascertaining use of
prescription medications (25). Long-term use of opioids was defined as at least one episode of
opioid use lasting ≥90 days with ≥10 prescriptions, ≥120 days supply of opioids dispensed, or
both.

2.4. Prognostic variables
Based on our prior work (8,33), we estimated a 0– 28 Risk Score based on the following
prognostic variables: pain intensity, interference, and activity limitation day ratings from the
Graded Chronic Pain scale; SCL-90-R depression scale; Pain Days in the prior six months;
and number of pain conditions at sites other than the index pain condition. We compared the
prognostic value of the Risk Score to that of Pain Days alone.

2.5. Risk Score calculation
We calculated the Risk Score using scoring methods we developed and validated in prior
research (8,33). As Table 1 shows, we calculated the Risk Score based on points allocated to
item scores. Using this Risk Score, we defined possible chronic pain as a score of 16–21 and
probable chronic pain as a score of 22–28. For some analyses, we calculated the Risk Score
without including information concerning Pain Days.
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2.6. Classification of chronic pain based on Pain Days
We divided patients into three groups based on Pain Days in the prior six months. Those
reporting <90 Pain Days were classified as not having chronic pain. Those reporting ≥90 Pain
Days in the prior six months were divided into two chronic pain groups: 90–149 Pain Days,
and ≥150 Pain Days. For each of the three pain conditions, most in the latter group reported
180 Pain Days in the prior six months.

2.7. Clinically significant pain at follow-up
As in our prior research (8,33), we defined clinically significant pain at follow-up by Chronic
Pain Grades 2, 3, or 4. We chose Chronic Pain Grades 2–4 as the criterion for clinically
significant pain because these grades identify persons with intense pain generally accompanied
by clinically significant pain dysfunction, whereas persons with Grade 1 pain have low levels
of pain and dysfunction (34).

2.8. Analytic methods
We assessed agreement of the classification of chronic pain based on pain duration alone and
the classification based on Risk Score. We measured the level of agreement of the 3×3 table
using the weighted kappa statistic (17). We then assessed the ability of Risk Score and Pain
Days to predict the percentage of patients with Grade 2–4 pain at six-month follow-up. The
area under the curve (AUC) for predicting Grade 2–4 pain at follow-up was estimated from
the C-statistic of a logistic regression model (21). Variables that perform no better than chance
have an AUC of 0.50, whereas perfect prediction would yield an AUC of 1.0. Using logistic
regression, we also assessed the extent to which the Risk Score calculated without Pain Days
improved prediction of clinically significant pain at follow-up above and beyond prediction
with Pain Days alone.

To assess prediction of diverse psychological and behavioral outcomes in addition to clinically
significant pain, we examined prediction of three indicators at six months: SF-36 Physical
Function score; ratings of worry about the pain condition; and percentage unemployed. We
also assessed prediction of long-term use of opioid medications 2–5 years after the index visit.
Using logistic regression to estimate adjusted odds ratios, we assessed: a) the ability of the
Risk Score classification (calculated without including Pain Days) to predict unemployment
and long-term use of opioid medications after controlling for Pain Days; and b) the ability of
the Pain Days classification of chronic pain to predict these behavioral outcomes after
controlling for Risk Score (calculated without including Pain Days).

3. Results
3.1. Study samples

Of the eligible patients, 64% of those with back pain, 71% with headache, and 76% with
orofacial pain completed the baseline questionnaire. Response rates for the six-month follow-
up were: 90% for back pain (n = 971); 94% for headache (n = 1078), and 91% for orofacial
pain (n = 455). Among study participants, 792 with back pain, 877 with headache, and 384
with orofacial pain remained enrolled in Group Health in 1997–1999 and were included in
analyses of long-term opioid use.

Effects of mode of data collection—Among the respondents with six month follow-up
data included in the analyses reported in this paper, the percent of respondents who provided
baseline data by mail survey was 59% for back pain; 63% for headache; and 67% for orofacial
pain. At six month follow-up, all respondents were interviewed by telephone. For each pain
condition, we used t-tests to compare mail and telephone respondents on mean pain intensity,
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interference with activities related to their pain condition, number of pain days, SCL-90-R
depression, and number of pain conditions (other than the index condition). We also assessed
whether there was a difference in the percent with Grade II-IV chronic pain at six month follow-
up for persons who provided baseline data by mail survey versus telephone interview with a
chi-square test. For orofacial pain, there were no significant differences (as defined by p<0.05
for a two-sided test) by mode of data collection for any of the six comparisons. For back pain,
only one of the six comparisons was significant. Mail respondents reported more Pain Days
than telephone respondents (p=0.045), but the difference was small (102 vs. 93 back pain days).
Headache respondents showed significant differences by mode of administration for
characteristic pain intensity (59.3 for mail vs. 53.6 for phone, p<0.0001); pain interference
ratings (58.9 for mail vs. 49.9 for phone, p<0.0001); for SCL-90-R depression (1.11 for mail
vs. 1.00 for phone, p=0.03) and for number of pain sites (2.0 for mail vs. 1.6 for phone,
p<0.0001). The greater severity of headache patients who responded by mail may reflect higher
motivation to participate, prompting them to return the mail survey before being called for the
phone interview.

Missing data—Rates of missing data for variables used in the analyses reported in this paper
were low, generally in the vicinity of 1% and not exceeding 2.5%.

3.2. Agreement of pain duration and Risk Score classifications
The weighted kappa for agreement of the 3×3 classification of chronic pain based on Pain Days
and Risk Score was 0.40 for back pain, 0.35 for headache, and 0.24 for orofacial pain. Weighted
kappas between 0.20 and 0.40 are characterized as less than moderate agreement (17).

3.3. Prevalence of chronic pain
As Table 2a shows, when classified solely by pain duration, chronic pain was quite common
among the general healthcare patients in this sample, as 55% of patients with back pain, 32%
with headache, and 65% with orofacial pain reported ≥90 Pain Days in the prior six months at
baseline. More than one third of patients with back or orofacial pain, but only one in eight with
headache, reported ≥150 Pain Days. When defined solely by pain duration, chronic pain was
more common among orofacial pain patients than among back pain patients. Table 2b shows
that when chronic pain was determined by Risk Score, probable chronic pain was less common,
with 8.3% to 15.5% of patients having a risk score of ≥22. However, an additional 17% to 31%
met criteria for possible chronic pain (a Risk Score of 16–21). Based on Risk Score
classification, chronic pain was most common among patients with back pain, and least
common among those with orofacial pain. While classifications by both Risk Score and Pain
Days identify a broad spectrum of chronic pain, the two methods differ in their depiction of
the prevalence of chronic pain across pain conditions. Previous research has shown that in both
the general population and patient samples, back pain is typically associated with greater impact
than orofacial pain (30,34), so defining chronic pain solely by duration may provide a
misleading portrait of the relative burden of chronic pain across pain conditions.

Comparing Tables 2a and 2b reveals similarities and differences between the Pain Days and
Risk Score classifications of chronic pain in their profiles of average pain intensity and Pain
Days in the prior six months. By definition of the Risk Score, patients with possible and
probable chronic pain differed from lower-risk patients in reporting pain that was more intense
and of longer duration. In contrast, patients classified as having chronic pain based solely on
duration differed markedly on Pain Days, but differences in pain intensity ratings were modest.

3.4. Predictive validity for clinically significant pain
Figure 1 shows smoothed probability plots of the proportion with clinically significant pain at
six months as a function of Risk Score and Pain Days for back pain, headache, and orofacial
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pain. The area under the curve (AUC) estimates were consistently higher for Risk Score than
for Pain Days, indicating improved prediction: 0.77 vs. 0.73 for back pain; 0.74 vs. 0.64 for
headache; and 0.78 vs. 0.69 for orofacial pain. The AUC estimates for the chronic pain Risk
Score are higher than some other prognostic indicators evaluated for back pain (14),
comparable to other screening and prognostic tests used in clinical medicine (1,3,12,28), but
lower than highly specific diagnostic tests (22,29). This is consistent with viewing chronic pain
as a prognostic evaluation associated with uncertainty regarding long-term outcome (32).

The probability plots for predicting clinically significant pain at follow-up as a function of Risk
Score increased monotonically in a generally linear trend (see Figure 1). For back pain and
orofacial pain, Risk Score surpassed the 50% threshold for possible chronic pain at around the
originally proposed cut-point of 15/16, while headache surpassed the 50% threshold at a lower
Risk Score cut-point of 12/13. The lower Risk Score threshold for possible chronic pain for
headache may reflect the higher proportion of headache patients with clinically significant pain
at six months relative to back pain and orofacial pain patients. Patients with back pain or
headache surpassed the 80% probability threshold for probable chronic pain near the originally
proposed 21/22 cutpoint (back pain at 22/23 and headache at 20/21). While the orofacial pain
patients approached the 80% probability threshold, the probability plot reached a maximum of
77% at a Risk Score in the 23–25 range.

The prediction of clinically significant pain at follow-up from Pain Days alone was better than
one might expect for a single item. However, the probability plots did not approach the 80%
threshold for probable chronic pain for either back pain or orofacial pain. While the headache
probability plot did surpass the 80% threshold, headache patients with ≥150 Pain Days had
only about a 70% probability of having clinically significant pain at six-month follow-up. Using
Pain Days alone was especially ineffective in identifying orofacial pain patients at high risk of
clinically significant pain at follow-up. Patients with the most persistent orofacial pain had
<60% risk of having clinically significant pain at follow-up. In general, the probability plots
for Pain Days did not increase consistently with increasing Pain Days, possibly reflecting lower
reliability of prediction from a single test item than from a multivariate Risk Score.

When the ability of Risk Score (excluding Pain Days) to predict clinically significant pain at
six month follow-up was compared to Pain Days, Risk Score (excluding Pain Days) was a
consistently better predictor of future severe pain than Pain Days. Using logistic regression to
control for Pain Days, Risk Score (with Pain Days excluded) was a highly significant predictor
of Grade II-IV pain for back pain, for headache, and for orofacial pain (p<0.0001 for each of
the three pain conditions). The adjusted Chi-square values for these predictions (with one
degree of freedom each) were: 90.6 for Risk Score vs. 78.2 for Pain Days for back pain; 114.2
for Risk Score vs. 20.2 for Pain Days for headache; and 51.1 for Risk Score vs. 14.8 for Pain
Days for orofacial Pain. While it is not surprising that a risk score including measures of pain
severity would be a better predictor of future pain severity than a measure of pain duration
alone, these findings suggest the importance of considering pain severity in the definition and
classification of chronic pain.

3.5. Predictive validity for specific pain and disability outcomes
As Table 3 shows, baseline Risk Score predicted both SF-36 Physical Function scores and
pain-related worry ratings at six-month follow-up more strongly than did baseline Pain Days
alone. Across all three pain conditions, these measures were consistently correlated more
strongly with Risk Score than with Pain Days.
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3.6. Predictive validity for behavioral outcomes
Risk Score was also a stronger predictor of unemployment at six-month follow-up and long-
term opioid use 2–5 years after baseline than Pain Days (see Table 4).

In logistic regression analyses, we assessed the prediction of unemployment/inability to work
at six months and long-term opioid use in 1997–1999 from Risk Score (excluding Pain Days)
after controlling for Pain Days. We also assessed the prediction of these behavioral outcomes
from Pain Days after controlling for Risk Score (excluding Pain Days). These comparative
analyses are presented in Table 5. Comparing the adjusted odds ratios in Tables 5b to those in
Table 5a, Risk Score (excluding Pain Days) was a consistently stronger independent predictor
of unemployment and of long-term opioid use two to five years after baseline than Pain Days.
For headache and orofacial pain, Pain Days was not a significant predictor of unemployment/
inability to work at six month follow-up after controlling for Risk Score. The increase in risk
of both unemployment and long-term opioid use among persons with 90–149 Pain Days
relative to those with fewer Pain Days was non-significant (i.e. the confidence intervals of the
odds ratios included 1.0) for all three pain conditions (see Table 5a). In contrast, after
controlling for Pain Days, Risk Score (excluding Pain Days) was a significant predictor of both
unemployment/inability to work at six months and long-term opioid use at two to five years
after baseline for all three pain conditions (see Table 5b). Except among orofacial pain patients
with possible chronic pain, possible chronic pain was associated with a two- to three-fold
increase in risk of these behavioral outcomes relative to persons with low Risk Scores, while
probable chronic pain was associated with a three- to 14-fold increase in risk of these behavioral
outcomes relative to persons with low Risk Scores.

4. Discussion
Across three disparate pain conditions (back pain, headache, and orofacial pain), a prospective
classification of chronic pain based on a multivariate Risk Score consistently outperformed a
classification of chronic pain based solely on pain duration. These results suggest that defining
chronic pain by pain duration alone is less than optimal.

Defining chronic pain by pain duration has not yielded evidence-based methods for assessing
and classifying chronic pain in clinical practice, nor in clinical nor epidemiological research
(2,5,6,23,26). Viewing chronic pain as multi-dimensional has been more fruitful (15,26,27).
The Risk Score approach suggests that chronic pain should be defined by the likelihood that
clinically significant pain will continue in the future, not only by how long pain has lasted. We
found this approach to be valid for headache, orofacial pain, and for back pain.

4.1. Clinical implications
It may seem intuitive that chronic pain should be defined solely by pain duration, as indeed it
traditionally has been. However, as many practicing clinicians recognize, predicting whether
pain will run a chronic course is not simply a matter of determining pain’s duration. A patient
who limits activities and reports depressive symptoms and pain at diffuse anatomical locations
may fit a clinician’s intuitive chronic pain profile better than a patient with long-lasting pain
not accompanied by other unfavorable prognostic indicators.

Pain outcomes are highly variable over time and between individuals (6,10,11,18,35). A
prognostic approach discards the notion that “chronic” means unlikely to change. In this
research, we observed a continuum of chronic pain, with no distinct class of chronic pain
patients. No clear demarcation distinguished persons with possible or probable chronic pain
from those with less significant and enduring pain. Chronic pain should be viewed as a
condition whose future implications are inherently uncertain and mutable, rather than as a fixed
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trait identifying patients with intractable pain. The potential for change, indeed the likelihood
of change, is an important and oft-neglected feature of chronic pain. For these reasons, the
terms possible and probable chronic pain, defining chronic pain in probabilistic terms,
appropriately emphasize the inherent uncertainty of long-term pain outcomes—with
improvement always possible (32). This approach shifts the focus from the potentially
stigmatizing labeling of “chronic pain patients” to the likelihood that clinically significant pain
will continue and, by extension, to steps that might reduce future risks of significant pain and
dysfunction.

Defining chronic pain prospectively by a risk score is consonant with the view that chronic
pain has multiple attributes, including psychological and behavioral components, in addition
to pain severity and duration (27). A multi-factorial Risk Score emphasizes factors other than
pain (e.g., activity limitation and depression), suggesting avenues for improving patient
outcomes in addition to controlling pain per se (e.g., increasing activity levels and treating
depression). By broadening the defining features of chronic pain to include factors other than
pain duration, both clinicians and patients may become more aware of opportunities to improve
outcomes when pain continues past the normal time of healing. Increasing activity levels and
addressing emotional distress may be perceived more readily as viable options for reducing
risks of pain running a chronic course, along with biomedical interventions addressing
underlying physical causes of pain and palliative interventions that seek to control pain per se.

4.2. Research implications
Our results support the feasibility of using risk scoring methods for diverse applications—
across populations, settings, and pain conditions—to identify cases likely to have enduring
clinically significant chronic pain in clinical and epidemiological research. The Risk Score
may provide an empirical basis for integrating several themes in chronic pain assessment,
including multivariate approaches to assessing chronic pain (27) and identifying “yellow flags”
marking increased risks of a poor functional outcome (16). It extends prior work on grading
chronic pain by validating a measure of chronic pain status not only by its correlation with
concurrent measures of pain dysfunction, but also by prediction of future pain and dysfunction
(34,36). The Risk Score could provide a common metric quantifying both current severity and
risk that clinically significant pain will persist. Using a common metric could potentially
alleviate difficulties in comparing results across epidemiological and clinical studies of chronic
pain.

4.3.Limitations
Despite predictive advantages, determining a patient’s Risk Score requires asking more
questions than assessing pain duration, as well as calculating the Risk Score, which are
limitations for clinical practice. The time required to complete the Risk Score questions would
vary depending on the patient and on whether the questions were asked in interview or self-
administered format. It should generally take less than 10 minutes to complete the Risk Score
questions if they are self-administered. All the Risk Score questions are suitable for self-
administration via a computer-based assessment, and could be readily scored by a computer
algorithm. The Risk Score approach could be readily adapted to use different questions than
the specific items and scales employed in this study. Apart from their potential value for
classifying chronic pain, clinicians should be aware that pain intensity, interference with
activities, depressive symptoms, and number of pain sites have prognostic value above and
beyond information about pain duration. We have not optimized the ability of the Risk Score
to predict pain outcomes. Additional predictor variables and use of empirically derived weights
might improve prediction. Since the focus of this paper was not on prognostic factors per se,
we did not consider the extent to which the different variables included in the Risk Score
independently contributed to prediction of pain outcomes. Baseline pain status was assessed
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2–4 weeks after the index pain visit. Therefore, although the results reported in this paper can
be applied to assessment at follow-up visits, the prognostic value of the Risk Score if assessed
at an initial pain visit deserves further study.

4.4. Conclusions
Our results provide empirical support for a prognostic approach to defining chronic pain for
back pain, headache, and orofacial pain. The predictive value of a multi-factorial Risk Score
for pain, psychological, and behavioral outcomes consistently exceeded that of pain duration
alone. We observed a continuum of chronic pain, rather than a distinct class of chronic pain
patients. Because pain outcomes are highly variable across persons and over time, chronic pain
should be viewed as having an inherently uncertain prognosis, not as a static trait that identifies
patients whose pain is intractable. The term chronic pain carries negative connotations for
patients and clinicians alike. By shifting the focus from pain duration to prognosis, and by
defining chronic pain in probabilistic terms, the assessment of chronic pain may be refocused
from labeling patients as having intractable pain to focusing on steps that might be taken to
reduce risks of an unfavorable outcome.
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Figure 1.
Prediction of severe pain at six months from baseline Risk Score and Pain Days.
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Table 1
Scoring values for prognostic chronic pain Risk Score (0–28)

Item Item value Risk Score value*

Average pain intensity (0–10 rating) 0–3 0
4–6 1
7–10 2

Worst pain intensity (0–10 rating) 0–4 0
5–7 1
8–10 2

Current pain intensity (0–10 rating) 0–2 0
3–4 1
5–10 2

Interference with usual activities (0–10 rating) 0–2 0
3–4 1
5–10 2

Interference with work/household activities (0–10 rating) 0–2 0
3–4 1
5–10 2

Interference with family/social activities (0–10 rating) 0–2 0
3–4 1
5–10 2

Days of activity limitation due to pain in prior three months 0–2 0
3–6 1
7–15 2
16–24 3
25–90 4

SCL-90-R† Depression score <0.50 0
0.50–<1.0 1
1.0–<1.5 2
1.5–<2.0 3
2.0–4.0 4

Number of other pain sites 0 0
1 1
2 2
3 3
4 4

Number of days with index pain in prior six months 0–30 0
31–89 1
90–120 2
121–160 3
161–180 4

Total Risk Score 0–28

*
Risk Score values are summed across items.

†
Symptom Checklist-90-R.

This Risk Score algorithm has been placed in the Creative Commons and may be used without the authors’ permission with attribution.
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Table 2
Pain profile at baseline for chronic pain classification based on Pain Days in the prior six months (Table 2a) and on
prospective Risk Score (Table 2b): Patients with back pain (n = 971), headache (n = 1078), or orofacial pain (n = 455).

Table 2a Classification of chronic pain based on pain days in the six months before baseline

Type of pain
Not chronic:

1–89 Pain Days
Chronic: 90–149

Pain Days
Chronic: ≥150

Pain Days

Patients with:
  Back pain 45.2% 18.1% 36.7%
  Headache 68.5% 18.9% 12.6%
  Orofacial pain 35.0% 21.5% 43.5%
Average pain intensity, mean (SD)
*
  Back pain 5.3 (2.1) 5.4 (1.8) 5.9 (1.9)
  Headache 6.3 (2.1) 6.3 (1.9) 6.4 (1.7)
  Orofacial pain 4.6 (2.2) 4.8 (1.8) 5.6 (2.1)
Pain Days, mean (SD)
  Back pain 32.7 (22.3) 100.8 (14.4) 177.2 (8.3)
  Headache 29.7 (21.9) 103.9 (15.2) 171.3 12.4)
  Orofacial pain 35.7 (21.8) 101.5 (16.1) 175.7 (9.9)

Table 2b Classification of chronic pain based on prospective Risk Score at baseline

Type of pain Lower risk
(0–15)

Possible chronic pain
(16–21)

Probable chronic pain
(22–28)

Patients with:
  Back pain 55.6% 29.0% 15.5%
  Headache 60.4% 31.4% 8.3%
  Orofacial pain 72.5% 17.4% 10.1%
Average pain intensity, mean
(SD)
  Back pain 4.8 (1.9) 6.1 (1.7) 7.3 (1.5)
  Headache 5.8 (2.1) 7.1 (1.6) 7.6 (1.4)
  Orofacial pain 4.4 (2.0) 6.2 (1.8) 7.2 (1.5)
Pain Days, mean (SD)
  Back pain 67.5 (60.6) 122.3 (57.1) 160.7 (39.7)
  Headache 43.1 (44.1) 78.0 (54.1) 131.7 (43.6)
  Orofacial pain 95.5 (63.4) 142.3 (49.2) 165.8 (33.1)

*
Standard deviation.
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Table 3
Worry about pain and physical disability for back pain (n = 971), headache (n = 1078), or orofacial pain (n = 455)
patients at 6-month follow-up (mean and standard deviation) by baseline Pain Days (Table 3a) and Risk Score (Table
3b)*

Table 3a Chronic pain classification based on Pain Days in the six months before baseline

Pain and disability status
at 6 months

Not chronic:
1–89 Pain Days

Chronic: 90–149
Pain Days

Chronic: ≥150
Pain Days

Correlation with
Pain Days

Worry about pain (0–10
rating)
  Back pain 3.8 (3.1) 5.0 (3.0) 5.7 (3.2) 0.29
  Headache 4.1 (3.1) 4.9 (3.0) 5.8 (3.4) 0.22
  Orofacial pain 3.3 (2.7) 3.6 (2.8) 4.9 (3.2) 0.25
SF-36†Physical Function at
6 months, mean (SD)‡
  Back pain 80.3 (20.6) 68.2 (23.7) 56.9 (26.9) −0.42
  Headache 82.6 (21.8) 77.1 (23.6) 70.4 (26.0) −0.21
  Orofacial pain 83.5 (23.4) 81.6 (22.9) 76.0 (26.5) −0.15

Table 3b Chronic pain classification based on prospective Risk Score at baseline

Pain and disability
status at 6 months

Lower risk
(0–15)

Possible chronic pain
(16–21)

Probable chronic pain
(22–28)

Correlation with
Risk Score

Worry about pain (0–10
rating)
  Back pain 3.6 (2.9) 5.5 (3.2) 7.1 (2.8) 0.46
  Headache 3.6 (2.9) 5.4 (3.1) 6.6 (3.1) 0.40
  Orofacial pain 3.7 (2.9) 4.4 (3.0) 6.0 (3.5) 0.33
SF-36 Physical Function
at 6 months, mean (SD)
  Back pain 80.2 (18.7) 62.3 (25.9) 44.0 (25.6) −0.53
  Headache 85.3 (19.4) 73.3 (25.5) 64.1 (27.1) −0.33
  Orofacial pain 84.6 (21.2) 70.8 (29.1) 61.2 (27.2) −0.36

*
All correlations in Tables 3a and 3b are significant at p <.0001.

†
Short Form-36. Correlations are negative because a lower SF-36 score indicates greater disability.

‡
Standard deviation.
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Table 4
Percentage of patients unemployed or unable to work at six-month follow-up and percentage with long-term opioid
Use in 1997–1999 by baseline Pain Days (Table 4a) and prospective Risk Score (Table 4b)

Table 4a Chronic pain classification based on Pain Days in the six months before baseline

Percent of patients: Not chronic: 1–89
Pain Days

Chronic: 90–149
Pain Days

Chronic: ≥150
Pain Days

Test statistics

Unemployed/unable to work at 6
months (%)
  Back pain 2.6% 6.9% 17.1% X2= 41.9 p <.001
  Headache 5.1% 10.3% 10.3% X2= 7.6 p = .02
  Orofacial pain 5.7% 5.3% 11.6% X2= 4.2 p = .12
Long-term opioid use in 1997–
1999 (%)
  Back pain 10.0% 14.4% 23.4% X2= 22.1 p <.001
  Headache 15.0% 23.5% 28.6% X2= 14.6 p <.001
  Orofacial pain 7.0% 8.8% 16.2% X2= 6.4 p = .04

Table 4b. Chronic pain classification based on prospective Risk Score at baseline

Percent of patients: Lower risk (0–15) Possible
chronic pain

(16–21)

Probable
chronic pain

(22–28)

Test statistics

Unemployed/unable to work at 6
months (%)
  Back pain 1.8% 8.7% 33.9% X2= 118.0 p <.001
  Headache 3.8% 9.9% 17.5% X2= 22.9 p <.001
  Orofacial pain 6.8% 7.7% 22.9% X2= 10.3 p = .006
Long-term opioid use in 1997–
1999 (%)
  Back pain 9.3% 21.5% 30.3 % X2= 38.5 p <.001
  Headache 12.5% 25.3% 35.3 % X2= 34.0 p <.001
  Orofacial pain 6.9% 17.6% 30.0 % X2= 22.0 p <.001
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Table 5
Odds ratios estimated from multivariate (logistic regression) prediction of unemployment/inability to work at six-month
follow-up and long-term opioid Use in 1997–1999 by baseline Pain Days (Table 5a) and prospective Risk Score
excluding Pain Days(Table 5b)

Table 5a Odds ratios for prediction of behavioral outcomes from baseline Pain Days adjusted for baseline Risk Score (excluding Pain Days)

Odds ratios (95%
confidence intervals):

Not chronic: 1–89
Pain Days

(reference group)

Chronic: 90–149
Pain Days

Chronic: ≥150 Pain
Days

Test statistics

Unemployed/unable to
work at 6 months
  Back pain 1.0 2.0 (0.7, 5.2) 4.0 (1.8, 8.6) X2=13.3 df=2, p=0.0013
  Headache 1.0 1.5 (0.8, 3.0) 1.4 (0.6, 3.1) X2=1.9 df=2, NS
  Orofacial pain 1.0 0.8 (0.2, 2.7) 1.4 (0.5, 3.8) X2=1.3 df=2, NS
Long-term opioid use in
1997–1999
  Back pain 1.0 1.3 (0.7, 2.4) 2.1 (1.3, 3.3) X2=9.8 df=2, p=0.0074
  Headache 1.0 1.4 (0.9, 2.2) 1.8 (1.1, 2.9) X2=5.8 df=2, p=0.054
  Orofacial pain 1.0 0.9 (0.3, 2.7) 1.6 (0.7, 3.7) X2=1.8 df=2, NS

Table 5b. Odds ratios for prediction of behavioral outcomes from baseline Risk Score (excluding Pain Days) adjusted for baseline Pain Days

Percentage of patients: Lower risk 0–15
(Reference

Group)

Possible chronic
pain 16–21

Probable chronic
pain 22–28

Test statistics

Unemployed/unable to work at
6 months
  Back pain 1.0 3.1 (1.3, 7.7) 14.5 (5.9, 35.8) X2=41.4 df=2, p<0.0001
  Headache 1.0 2.7 (1.4, 5.1) 4.5 (1.7, 11.5) X2=12.7 df=2, p<0.0018
  Orofacial pain 1.0 1.1 (0.3, 3.5) 3.4 (1.2, 9.8) X2=5.8 df=2, p=0.055
Long-term opioid use in 1997–
1999
  Back pain 1.0 2.3 (1.4, 3.8) 3.3 (1.8, 5.9) X2=17.53 df=2, p=0.0002
  Headache 1.0 2.0 (1.4, 3.0) 2.7 (1.5, 5.2) X2 =15.7 df=2, p=0.0004
  Orofacial pain 1.0 2.5 (1.1, 5.6) 4.5 (1.9, 11.0) X2 =11.8 df=2, p=0.0028

Pain. Author manuscript; available in PMC 2009 August 31.


