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Introduction
Neuropathic pain (NeP) is defined as pain caused by a lesion 

or disease of the somatosensory nervous system, and differs from 
inflammatory or nociceptive pain, which is pain that arises from 
actual or threatened damage to non-neural tissue and is due to the 
activation of nociceptors [1]. For individuals with chronic low back 
pain (CLBP), both nociceptive and neuropathic components of pain 
may be present; the nociceptive component results from activation of 
nociceptors that innervate ligaments, small joints, muscle and tendons, 
while, in the same individual, neuropathic processes may be evident 
[2-4]. Among individuals with CLBP, it is estimated that between 35% 
and 55% suffer from a neuropathic pain component (CLBP-NeP) [4-
6]. Thus, CLBP-NeP is a common type of NeP, with 2,100 per 100,000 
affected individuals in the United States (US) [6,7]. Some of the most 
frequently reported symptoms among individuals with CLBP-NeP are 
hypoesthesia, allodynia, and radiating pain [3]. CLBP populations have 
been well-studied over the past two decades, and the research indicates 

that CLBP is associated with poor function, high healthcare resource 
use, reduced productivity, and substantial costs [3,8-11]. Significantly 
greater humanistic and economic burden and lower patient satisfaction 
with treatment are observed as pain severity increases [10]. While 
studies of CLBP populations are informative, it is not clear to what 
extent the results can be generalized to the CLBP-NeP population. 
Despite the high prevalence of CLBP-NeP, only two studies in Germany 

Abstract
Background: Chronic low back pain (CLBP) is highly prevalent, and between 35% and 55% of individuals with 

CLBP suffer from a neuropathic pain component (CLBP-NeP). Limited data on the economic and patient burden in this 
CLBP subgroup have been published. 

Methods: This observational study aimed to characterize burden among CLBP-NeP subjects (n=106) recruited 
during routine physician visits in the United States. Subjects completed a questionnaire to capture pain severity, 
function, health status, sleep, anxiety/depression, lost productivity, demographics, employment status, and out-of-
pocket expenses. Investigators completed a 6-month retrospective chart review to capture clinical characteristics and 
CLBP-NeP-related healthcare resource use. Based on average pain severity scores, subjects were stratified into mild, 
moderate, and severe pain groups. Summary statistics were calculated, and differences across severity groups were 
evaluated. 

Results: Subjects’ mean (SD) age was 54.1 (11.9) years; 57.5% were female. Most subjects had at least one 
comorbidity (87.7%); common comorbidities included sleep disturbance/insomnia [58.5%], depressive symptoms 
[51.9%], headache/migraine [46.2%], and anxiety [45.3%]. Mean (SD) pain severity score was 6.0 (1.77). Outcomes 
were worse among subjects with greater pain for health status, function, and sleep. Overall, 23.6% of subjects were 
employed for pay; 32.1% reported being disabled due to CLBP-NeP. Among those employed, lost productivity due 
to CLBP-NeP (62.3% overall work impairment) was substantial. Nearly all (98.1%) subjects were prescribed one or 
more medications for CLBP-NeP, including opioids (81.1%), muscle relaxants (33.0%), and antiepileptics (28.3%). 
Mean adjusted annualized direct and indirect costs per subject were $8,305 and $30,496 (mild), $10,189 and $26,428 
(moderate), and $11,880 and $25,051 (severe), respectively, with no significant differences observed. 

Conclusions: Patient and economic CLBP-NeP burden is high despite active management. Sub-optimal 
outcomes were associated with greater pain severity. Findings point to unmet need and indicate CLBP-NeP burden is 
experienced in terms of poor function and lost productivity.
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and the US have attempted to assess the burden among individuals with 
CLBP-NeP [3,11]. Freynhagen ,et al. administered the painDETECT 
and other validated measures to approximately 8,000 CLBP subjects 
in Germany [3]. In the cohort of CLBP subjects, close to 40% had a 
NeP component, and those CLBP-NeP subjects reported greater pain 
intensity, higher rates of depression, panic/anxiety and sleep disorders, 
worse functionality, and higher healthcare resource use compared 
to those with CLBP alone [3]. Mehra, et al. conducted a US claims 
database study using International Classification of Diseases, Ninth 
Revision (ICD-9) codes to identify and compare individuals with CLBP 
alone versus CLBP-NeP and also found higher healthcare resource 
use among those with CLBP-NeP; however, the NeP component 
was not confirmed by a practicing clinician [11]. In addition, Mehra, 
et al. captured all-cause healthcare resource use and costs, not costs 
specific to NeP [11]. The current study is unique and contributes new 
information to the current literature by comprehensively assessing both 
the humanistic and economic burden attributable to CLBP-NeP. Data 
on clinical assessment, patient self-reported pain severity, the impact 
of CLBP-NeP on health status, function, and productivity, as well as 
CLBP-NeP-related healthcare resource use and costs, are collected and 
results are examined overall and by pain severity.

Materials and Methods
Data collection

This cross-sectional, observational study recruited a convenience 
sample of CLBP-NeP subjects between October and November, 2011 
from 16 community-based physician practices across the US, including 
6 pain specialists, 4 general practitioners/primary care physicians 
(GP/PCP), 3 neurologists, 2 endocrinologists, and an infectious 
disease specialist. The CLBP-NeP subjects were recruited as part of a 
larger observational study assessing the burden of neuropathic pain; 
previous publications have reported data from the overall NeP sample, 
including certain characteristics of the CLBP-NeP sub-group [12,13]. 
This analysis presents detailed results from the CLBP-NeP sub-group. 
The study was approved by a central Institutional Review Board (IRB), 
Concordia Clinical Research (Cedar Knolls, NJ), in accordance with 
the ethical principles originating from the Declaration of Helsinki 
and in compliance with Good Clinical Practice. Sites were asked to 
identify eligible subjects with CLBP-NeP as they presented for routine 
office visits. Sites screened each patient with NeP who presented for an 
office visit during the study period to assess eligibility. Those eligible 
for enrollment were adult subjects (≥18 years) diagnosed with CLBP-
NeP, defined as subjects with low back pain persisting ≥3 months 
with a confirmed NeP component based on results from validated 
NeP screening tools ≥6 months ago, and who also were managed at 
the physician’s practice for ≥6 months. Subjects also were required 
to read and understand English, be willing and able to provide 
written informed consent, and must have experienced symptoms 
due to neuropathy for ≥3 months prior to enrollment. Subjects were 
not eligible for enrollment if they participated in an investigational 
drug study in the 6 months prior to enrollment; had a serious or 
unstable medical or psychological condition that, in the opinion of 
the physician, would compromise participation in the study; or had 
a concomitant illness unrelated to CLBP-NeP that may confound the 
assessment of CLBP-NeP (e.g., fracture, lupus, rheumatoid arthritis). 
Given the study objective to comprehensively assess CLBP-NeP 
burden in the US, data were collected via a self-administered subject 
questionnaire and a 6-month retrospective chart review conducted 
by the participating physician or site coordinator. At enrollment, 
subjects completed the questionnaire comprised of items capturing 
sociodemographics, non-prescription treatments used to manage 

CLBP-NeP over the past 4 weeks, out-of-pocket CLBP-NeP costs 
(i.e., medical care, child care, help with house and/or yard work, and 
help with activities of daily living) over the past 4 weeks, changes in 
employment status (i.e., disability, unemployment, early retirement, 
and reduced work schedule) due to CLBP-NeP, as well as a series of 
validated patient-reported outcome measures of pain severity and 
interference with function[14], anxiety and depression [15,16], physical 
and mental health status [17], general health status [18], sleep [19], 
and NeP-related lost productivity and activity impairment [20]. Each 
of these validated measures is described in Table 1. The participating 
physician or site coordinator then conducted a 6-month retrospective 
chart review and completed the clinical case report form to capture 
clinical characteristics (e.g., symptom duration, time since CLBP-NeP 
diagnosis, comorbid conditions) and treatment patterns/healthcare 
resource use for the management of CLBP-NeP over the past 6 months 
(i.e., prescription medications, healthcare provider (HCP) office visits, 
office-based (outpatient) tests or procedures, emergency room (ER) 
visits, hospital outpatient visits, and hospitalizations).

Costing algorithms

Direct medical costs to payers attributable to CLBP-NeP included 
HCP visits for CLBP-NeP, including visits to physicians and non-
physician HCPs, prescription medications for CLBP-NeP, portable 
transcutaneous electrical nerve stimulation (TENS) unit and supplies, 
office-based (outpatient) tests and procedures for CLBP-NeP, ER 
visits for CLBP-NeP, hospital outpatient visits for CLBP-NeP, and 
hospitalizations for CLBP-NeP. Direct out-of-pocket costs to subjects 
related to CLBP-NeP included medical care, child care, help with house 
and/or yard work, and help with activities of daily living. Indirect costs 
related to CLBP-NeP included overall work impairment (comprised 
of absenteeism and presenteeism) as measured using the WPAI and 
changes in employment status (i.e., disability, unemployment, early 
retirement, and reduced work schedule) due to CLBP-NeP.

Standard costing algorithms were used to assign unit costs (2012 
US $) to all healthcare resource use and lost productivity, with the 
exception of out-of-pocket costs to subjects. The subject-reported out-
of-pocket costs did not need to be monetized. Unit costs for healthcare 
resources were based on fiscal year 2012 Medicare fee schedules 
(specifically, Medicare Physician Fee Schedule, Medicare Hospital 
Outpatient Prospective Payment System, and Medicare Hospital 
Inpatient Prospective Payment System) and 2012 Redbook discounted 
average wholesale price (plus a dispensing fee) [21]. Indirect costs were 
calculated for subject-reported lost productive time using the average 
hourly wage values obtained through the Bureau of Labor Statistics 
(BLS) [22] and average monthly disability payment from the Social 
Security Administration (for subjects disabled due to CLBP-NeP) [23]. 

Statistical analyses

The data were analyzed using PC SAS® software version 9.1.3 
(SAS Institute, Cary, NC). Summary means, standard deviations 
(SD), medians, and ranges were calculated for continuous variables, 
and frequency distributions [n (%)] were calculated for categorical 
variables. Statistical significance was evaluated at the 0.05 significance 
level. All analyses have been performed by pain severity level. Subjects 
were classified into one of three pain severity levels based on their BPI-
SF Pain Severity Index scores: Mild (0-3), Moderate (4-6), and Severe 
(7-10) [24,25]. Two subjects are not included in the analyses by pain 
severity level as they did not respond to all required items needed to 
calculate the BPI-SF Pain Severity Index. While the means and SDs are 
presented for continuous variables, the p-value presented evaluating 
the association between these variables and pain severity is from 
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the Kruskal-Wallis test and is therefore based on the ranks. Fisher’s 
exact test was used to evaluate the association between pain severity 
and categorical variables. The association between pain severity and 
costs of CLBP-NeP within the CLBP-NeP sample was evaluated using 
multiple (adjusted) linear regressions. For the adjusted model, we used 
forward stepwise regression with the following pool of covariates: age, 
sex, race, ethnicity, pain severity, employment status (employed for 
pay/disabled/retired/unemployed/other), ability to walk, insurance 
coverage (Yes/No), CLBP-NeP prescription coverage (Yes/No), 
worker's compensation, time since diagnosis, and comorbid conditions.

Results
Demographic and clinical characteristics

Table 2 presents the demographic and clinical characteristics of the 
overall sample and by pain severity, unless otherwise noted. The mean 
(SD) age of the 106 CLBP-NeP subjects was 54.1 (11.9) years (mild: 
61.2 (6.6), moderate: 55.2 (10.7), severe: 52.2 (13.5); p=0.0762). Most 
subjects (57.5%) were female. Pain severity was moderate, on average 
(BPI-SF Pain Severity Index: 6.0 (1.8)). Most (92.5%) subjects reported 
moderate or severe pain (vs. 5.7% with mild pain) (Table 3). Over 
three-quarters of subjects (87.7%) had at least one comorbid condition. 
Subjects with at least one comorbid condition had an average (SD) of 
3.9 (2.3) comorbidities. Although the difference across severity levels 
was not statistically significant, an increasing trend was observed 
both in the percentage with comorbidities and the mean number of 

comorbidities for those subjects. In the overall CLBP-NeP cohort 
and the severe pain groups respectively, the most common comorbid 
conditions were sleep disturbance/insomnia (58.5% and 67.4%), 
depressive symptoms (51.9% and 60.5%), headache/migraine (46.2% 
and 48.8%), and anxiety (45.3% and 53.5% Figure 1). Subjects had been 
diagnosed with CLBP 9.6 years prior to enrollment in this study, on 
average, and there was a difference of 2.6 years (31.7 months) between 
the subject’s first experience of NeP symptoms and diagnosis by a 
physician. Less than a quarter (23.6%) of subjects was employed for 
pay; the majority of subjects (51.9%) reported a current employment 
status as disabled/on disability.

Health-related quality of life

PCS and MCS scores were 27.2 (6.9) and 39.0 (12.1), respectively; 
well below the population norms of 49.7 and 49.5 [26], respectively. 
While the PCS scores were similar, the MCS scores were statistically 
significantly different across pain severity levels (p=0.0408); subjects 
with severe pain had a mean MCS score more than 6 points below 
those with moderate pain (Figure 2). Health status for the CLBP-NeP 
cohort as measured by the EQ-5D-3L (0.50 [0.21]) was also below the 
population norm of 0.87 [27]. Mean health utility scores decreased 
among those with greater pain severity with the lowest mean score 
of 0.38 reported among those with severe pain; the difference was 
statistically significant across pain severity levels (p<0.0001) (Figure 3). 

Mean BPI-SF Pain Interference Index score was moderate: 6.6 (2.2) 

Patient-reported outcome 
measure Concept measured No. of 

items Domain(s) Scoring 
scale Interpretation of scores

Brief Pain Inventory- Short 
Form (BPI-SF)

Pain severity and 
interference with 

function
11

Pain Severity Index
Pain Interference Index

Pain at worst
Pain at least
Average pain
Current pain

General activity
Mood

Walking ability
Normal work

Relations with other people
Sleep

Enjoyment of life

0-10 Higher scores indicate worse outcomes

12-item Short-Form Health 
Survey (SF-12v2; 1-week 

recall)

Physical and mental 
health status 12

Physical Component Summary
Mental Component Summary

Physical functioning
Role physical
Bodily pain

General health
Vitality

Social functioning
Role emotional
Mental health

0-100 Higher scores indicate better outcomes

EuroQol 5-dimensions, 
3-levels (EQ-5D-3LTM) General health status 5 Health utility -0.11-1.00 Higher scores indicate better outcomes

Medical Outcomes Study 
Sleep Scale (MOS-SS) Sleep 12

Overall Sleep Problems Index
Sleep disturbance
Sleep adequacy

Sleep somnolence
Snoring

Shortness of breath or headache
Sleep quantity

0-100*

Higher scores indicate worse outcomes, 
except for sleep adequacy and sleep 

quantity items where higher scores indicate 
better outcomes

Hospital Anxiety and 
Depression Scale (HADS) Anxiety and depression 14 Anxiety

Depression 0-21 Higher scores indicate worse outcomes

Work Productivity and Activity 
Impairment (WPAI) due to 

CLBP-NeP

Lost productivity and 
activity impairment 6

Overall Work Impairment
Activity Impairment

Absenteeism
Presenteeism

0%-100%
Scores expressed as impairment 

percentages, with higher scores indicating 
worse outcomes

* The scale differs for the sleep quantity item, which asked subjects to report the number of hours slept.

Table 1: Validated Patient-reported outcome measures administered in the subject questionnaire.
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for the overall CLBP-NeP cohort; scores increased among those with 
greater pain severity, and this difference was statistically significantly 
across pain severity levels (p<0.0001) (Table 3). Overall, the pain 
interference with function items most impacted by NeP were normal 
work, sleep, and enjoyment of life (mean scores in these domains were 
above 7.0 for the overall cohort and the severe pain group). CLBP-NeP 
subjects reported substantial sleep problems (Overall Index mean: 57.4 
(18.3)), with the greatest sleep problems reported by those with severe 
pain. Differences across pain severity levels were statistically significant 
(p=0.0052) (Figure 4). Over half (62.3%) of CLBP-NeP subjects 

experienced some level of anxiety and 71.7% experienced some level of 
depression (Table 3). Close to one-fifth (18.6%) of subjects with severe 
pain also had severe anxiety.

Healthcare resource use

Table 4 presents the healthcare resource use of the overall sample 
and by pain severity. Almost all (98.1%) of the overall CLBP-NeP cohort 
were prescribed at least one medication for the treatment of CLBP-NeP 
in the past 6 months (Figure 5). Subjects were prescribed on average 
(SD) 2.5 (1.3) medications over the past 6 months; this was similar 

Characteristic Overall 
(n=106)

Mild 
(0-3) 
(n=6)

Moderate 
(4-6) 

(n=55)

Severe 
(7-10) 
(n=43)

p-value*

Age, years 0.0762
Mean (SD) 54.1 (11.9) 61.2 (6.6) 55.2 (10.7) 52.2 (13.5)

Median 54.5 63.0 55.0 52.0
Gender, n (%) 0.8550

Female 61 (57.5) 4 (66.7) 30 (54.5) 25 (58.1)
Race, n (%) 0.2948

Missing 3 (2.8) 1 (16.7) 1 (1.8) 1 (2.3)
American Indian or Alaska Native 1 (0.9) 0 (0.0) 1 (1.8) 0 (0.0)

Black or African American 6 (5.7) 0 (0.0) 2 (3.6) 4 (9.3)
White 89 (84.0) 4 (66.7) 48 (87.3) 35 (81.4)

Multi-racial 2 (1.9) 0 (0.0) 2 (3.6) 0 (0.0)
Other 5 (4.7) 1 (16.7) 1 (1.8) 3 (7.0)

Education level, n (%) 0.2052
Missing 3 (2.8) 1 (16.7) 1 (1.8) 1 (2.3)

Up to High School/GED 30 (28.3) 1 (16.7) 12 (21.8) 16 (37.2)
Beyond High School 73 (68.9) 4 (66.7) 42 (76.4) 26 (60.5)

NeP prescription coverage, n (%) 89 (84.0) 6 (100.0) 46 (83.6) 35 (81.4) 0.6869
Time since CLBP-NeP diagnosis, months 0.2365

Mean (SD) 115.0 (108.8) 77.8 (85.0) 103.8 (98.2) 134.4 (124.3)
Median 87.5 46.5 69.0 100.0

Number of comorbid conditionsa 0.1610
Mean (SD) 3.9 (2.3) 3.0 (1.9) 3.6 (2.1) 4.4 (2.4)

Median 4.0 2.0 3.0 4.0
Comorbid conditions, n (%)b

Depressive symptoms 55 (51.9) 2 (33.3) 26 (47.3) 26 (60.5) 0.2953
Headache/migraine 49 (46.2) 4 (66.7) 23 (41.8) 21 (48.8) 0.4754

Fibromyalgia 27 (25.5) 2 (33.3) 11 (20.0) 13 (30.2) 0.4657
Major depressive disorder 13 (12.3) 0 (0.0) 6 (10.9) 7 (16.3) 0.6206
Irritable bowel syndrome 20 (18.9) 0 (0.0) 10 (18.2) 10 (23.3) 0.5196

Raynaud's syndrome 1 (0.9) 1 (16.7) 0 (0.0) 0 (0.0) 0.0577
Restless leg syndrome 28 (26.4) 0 (0.0) 11 (20.0) 16 (37.2) 0.0572
Cognitive dysfunction 13 (12.3) 1 (16.7) 5 (9.1) 6 (14.0) 0.5140

Chronic fatigue syndrome 24 (22.6) 1 (16.7) 9 (16.4) 13 (30.2) 0.2639
Anxiety 48 (45.3) 1 (16.7) 23 (41.8) 23 (53.5) 0.2072

Sleep disturbance/insomnia 62 (58.5) 3 (50.0) 29 (52.7) 29 (67.4) 0.2673
Other 9 (8.5) 0 (0.0) 4 (7.3) 5 (11.6) 0.6683

Current employment status, n (%) 0.3196
Missing 2 (1.9) 0 (0.0) 0 (0.0) 2 (4.7)

Employed for pay 25 (23.6) 1 (16.7) 15 (27.3) 9 (20.9)
Disabled 55 (51.9) 3 (50.0) 23 (41.8) 27 (62.8)
Retired 19 (17.9) 2 (33.3) 13 (23.6) 4 (9.3)

Unemployed 4 (3.8) 0 (0.0) 3 (5.5) 1 (2.3)
Other 1 (0.9) 0 (0.0) 1 (1.8) 0 (0.0)

*P-values are from the Kruskal-Wallis test for continuous variables and the Fisher's exact test for the categorical variables; mild vs. moderate vs. severe.
aAmong subjects with at least one comorbid condition.
bAs more than one response may be selected, the sum of percentages across response options may exceed 100.
Note: Two subjects did not respond to all required items needed to calculate a BPI average pain severity score and thus were not included in any analysis by pain 
severity category. Distribution of pain severity in the CLBP-NeP sample has appeared in previous publications. [12,13]

Table 2: Demographic and clinical characteristics, overall and by average pain severity.
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across pain severity levels. The medication classes most prescribed in 
the overall CLBP-NeP cohort (Figure 5) and in the severe pain group, 
respectively, were opioids (81.1% and 83.7%), muscle relaxants (33.0% 
and 37.2%), antiepileptics (28.3% and 25.6%), and non-steroidal anti-
inflammatory drugs (NSAIDs) (14.2% and 14.0%). Over half (55.7%) 
of the overall cohort reported taking non-prescription treatments in 
the past four weeks for their CLBP-NeP; the most frequently used were 
vitamins (26.4%), ibuprofen (23.6%), and acetaminophen (16.0%). 
Subjects reported taking on average (SD) 1.1 (1.3) non-prescription 

treatments over a four-week period; across pain severity groups the 
mean number of non-prescription treatments per subject was similar.

CLBP-NeP subjects had about 5 physician office visits related to 
their CLBP-NeP, on average, in the six months prior to enrollment, 
or on average one physician office visit every 5-6 weeks. Almost three-
quarters of the subjects (73.6%) had three or more physician office 
visits in the six months prior to enrollment. Over the course of these 
office visits, an average of 1 to 2 office-based tests or procedures were 

Scale Overall 
(n=106)

Mild 
(0-3) 
(n=6)

Moderate 
(4-6) 

(n=55)

Severe 
(7-10) 
(n=43)

p-value*

BPI-SF Pain Severity Index N/A
Mean (SD) 6.0 (1.8) 2.4 (1.2) 5.1 (0.8) 7.6 (1.1)

Median 6.0 2.8 5.3 7.3
BPI-SF Pain Interference with Function Index <0.0001

Mean (SD) 6.6 (2.2) 3.9 (2.2) 6.0 (2.1) 7.7 (1.6)
Median 7.2 4.3 6.3 8.0
HADS

HADS Anxiety, n (%) 0.0031
Normal (0-7) 40 (37.7) 2 (33.3) 22 (40.0) 15 (34.9)
Mild (7-10) 27 (25.5) 4 (66.7) 19 (34.5) 4 (9.3)

Moderate (11-14) 27 (25.5) 0 (0.0) 10 (18.2) 16 (37.2)
Severe (15-21) 12 (11.3) 0 (0.0) 4 (7.3) 8 (18.6)

HADS Depression, n (%) 0.3859
Normal (0-7) 30 (28.3) 2 (33.3) 19 (34.5) 9 (20.9)
Mild (7-10) 29 (27.4) 3 (50.0) 14 (25.5) 11 (25.6)

Moderate (11-14) 30 (28.3) 0 (0.0) 14 (25.5) 16 (37.2)
Severe (15-21) 17 (16.0) 1 (16.7) 8 (14.5) 7 (16.3)

* P-values are from the Kruskal-Wallis test for BPI-SF Pain Severity and Interference Indices and the Fisher's exact test for categorical variables; mild vs. moderate vs. 
severe.
Note: Two subjects did not respond to all required items needed to calculate a BPI average pain severity score and thus were not included in any analysis by pain 
severity category.  Distribution of pain severity in the CLBP-NeP sample has appeared in previous publications. [12,13]

Table 3: Subject-reported outcomes, overall and by average pain severity.
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Chronic fatigue syndrome

Fibromyalgia
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Anxiety

Headache/migraine

Depressive symptoms
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Proportion of Subjects
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Figure 1: Comorbidities Among Subjects, Overall and by Average Pain Severity*. *As more than one response may be selected, the sum of percentages across 
response options may exceed 100. No significant differences were observed across pain severity levels.
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performed per subject for the management of CLBP-NeP, with more 
tests or procedures per subject among those with more severe pain. 
Five subjects (1 with moderate pain and 4 with severe pain) had at least 
one CLBP-NeP-related ER visit in the six months prior to enrollment. 
There were no hospitalizations or hospital outpatient visits reported in 
this study period.

Lost productivity

Table 5 presents data on lost productivity for the cohort and by pain 
severity. Half (50.9%) of the overall CLBP-NeP cohort reported having 
no change in employment status due to CLBP-NeP. Almost one-third 

(32.1%) of the overall CLBP-NeP cohort reported their employment 
status as disabled/on disability due to their CLBP-NeP. The proportion 
of subjects who were disabled due to CLBP-NeP was highest (41.9%) 
among those with severe pain.

Among those employed for pay, cverall work impairment 
(absenteeism and presenteeism) due to CLBP-NeP was substantial: 
mean (SD) 62.3% (18.0%); overall work impairment was ≥60.0% in both 
the moderate and severe pain groups (Figure 6). Across all subjects, 
overall activity impairment due to CLBP-NeP also was substantial: 
mean (SD) 64.0% (25.7%); activity impairment increased/worsened 
among subjects with more severe pain (mild=45.0%, moderate=56.5%, 
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Figure 2: Average SF-12* PCS and MCS Health Status Scores, Overall and by Pain Severity. *SF-12 PCS and MCS measured on 0-100 scale, where higher scores 
indicate better health status. Population Norms (PCS=49.7 and MCS=49.5) indicated by thick black horizontal lines.
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Figure 3: Average EQ-5D-3L* General Health Status Score, Overall and by Pain Severity. *EQ-5D-3L is based on a scale of -0.11 to 1.00, where higher scores indicate 
better health status. Population Norm (0.87) indicated by thick black horizontal line.
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and severe=76.4%), and the difference across pain severity levels was 
statistically significant (p<0.0001) (Figure 6).

Costs

Unadjusted total mean (SD) annualized direct costs were $10,914 
($9,654) per subject. Annualized prescription medication costs were 
the primary driver of the total direct costs, making up, on average, 
53.4% of the total unadjusted mean annualized total direct costs. 
Unadjusted total mean (SD) annualized indirect costs per subject were 
$25,601 ($25,426) for the overall CLBP-NeP cohort. The majority 
(67.8%) of the costs were driven by disability due to CLBP-NeP. Both 
unadjusted total mean annualized direct and indirect costs, although 
not significantly different across pain severity levels (p=0.1195 and 
p=0.7274, respectively), increased among those with greater pain 

severity (direct: $5,114 [mild], $10,878 [moderate], $11,943 [severe]; 
indirect: $20,454 [mild], $25,591 [moderate], $27,523 [severe]). After 
adjustment, mean (SD) annualized total per subject costs were $37,643 
(mild), $38,626 (moderate), and $35,853 (severe). No significant 
differences were observed for pairwise comparisons between the pain 
severity groups for adjusted average annualized direct or indirect costs 
(Figure 7).

Discussion
This is the first study to comprehensively evaluate the overall 

burden of CLBP-NeP among US adults by pain severity, inclusive of 
sociodemographics; clinical characteristics; and the impact of CLBP-
NeP on health status, functioning, sleep, anxiety, depression, healthcare 
resource use, lost productivity, and direct and indirect costs.
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Figure 4: Average MOS-SS Overall Index* Score, Overall and by Pain Severity. *Scored on a 0-100 scale, where higher scores indicate worse sleep outcomes. 
Population Norm (25.8) indicated by thick black horizontal line.

Resource use Overall 
(n=106)

Mild 
(0-3) 
(n=6)

Moderate 
(4-6) 

(n=55)

Severe 
(7-10) 
(n=43)

p-value*

Medication
Prescription medications prescribed to subjecta, Mean (SD) 2.5 (1.3) 1.8 (0.8) 2.5 (1.1) 2.7 (1.5) 0.3066
Non-prescription treatments usedb, Mean (SD) 1.1 (1.3) 0.7 (1.2) 1.2 (1.4) 1.2 (1.3) 0.5533
Prescribed TENS home device for NeP, n (%) 54 (50.9) 1 (16.7) 26 (47.3) 25 (58.1) 0.1275
Office Visita

Physician office visits for NeP, Mean (SD) 4.9 (2.8) 5.5 (2.0) 4.8 (2.8) 5.0 (2.9) 0.7109
Non-physician office visits for NeP, Mean (SD) 0.3 (2.7) 0.0 (0.00) 0.0 (0.1) 0.8 (4.2) 0.3585
Office based (outpatient) tests or proceduresa, Mean (SD) 1.3 (2.4) 0.2 (0.4) 1.1 (2.3) 1.7 (2.5) 0.2045
ER visits for NePa, Mean (SD) 0.1 (0.3) 0.0 (0.00) 0.0 (0.3) 0.1 (0.3) 0.2102
Hospital outpatient visits for NePa, Mean (SD) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 1.0000
Hospitalizations for NePa, Mean (SD) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 1.0000
* P-values are from the Kruskal-Wallis test for continuous variables and the Fisher’s exact test for the categorical variable; mild vs. moderate vs. severe.
a Resource utilization over the past six months
b Resource utilization over the past four weeks
Note: Two subjects did not respond to all required items needed to calculate a BPI average pain severity score and thus were not included in any analysis by pain 
severity category.  Distribution of pain severity in the CLBP-NeP sample has appeared in previous publications [12,13].

Table 4: Average resource utilization per subject for CLBP-NeP, overall and by average pain severity.
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Figure 5: Prescribed Medication Utilization. *Includes all reported classes with >5% of subjects prescribed one or medication(s) in the class within the past 6 months.
Abbreviations: NSAIDs: Non-steroidal anti-inflammatory drugs; SNRIs: Serotonin-norepinephrine reuptake inhibitors

Overall 
(n=106)

Mild 
(0-3) 
(n=6)

Moderate 
(4-6) 

(n=55)

Severe 
(7-10) 
(n=43)

p-value*

WPAI Overall Work Impairment due to NePa 0.5405
n 21 1 14 6
Mean (SD) 62.3 (18.0) 40.4 (.) 64.8 (15.4) 60.0 (23.8)
Median 65.7 40.4 67.9 60.0
WPAI Activity Impairment due to NeP <0.0001
n 104 6 55 42
Mean (SD) 64.0 (25.7) 45.0 (32.7) 56.5 (24.1) 76.4 (22.0)
Median 70.0 45.0 70.0 80.0
Impact of NeP on employment status, n (%) 0.3115
Missing 9 (8.5) 0 (0.0) 6 (10.9) 3 (7.0)
No change to employment status 54 (50.9) 4 (66.7) 27 (49.1) 21 (48.8)
Reduced hours 4 (3.8) 0 (0.0) 3 (5.5) 1 (2.3)
Disabled 34 (32.1) 1 (16.7) 15 (27.3) 18 (41.9)
Retired early 3 (2.8) 1 (16.7) 2 (3.6) 0 (0.0)
Unemployed 2 (1.9) 0 (0.0) 2 (3.6) 0 (0.0)
Time since reduced schedule due to NeP, monthsb 0.3711
n 4 0 3 1
Mean (SD) 74.8 (113.4) N/A 18.3 (14.2) 244.0 (N/A)
Median 26.5 26.0 244.0
Time since medical disability due to NeP, monthsc 0.3873
n 34 1 15 18
Mean (SD) 87.7 (65.7) 196.0 (N/A) 88.2 (77.3) 81.2 (52.3)
Median 79.5 196.0 82.0 73.5
Time since early retirement due to NeP, monthsd N/A
n 3 1 2 0
Mean (SD) 68.3 (14.2) 75.0 (N/A) 65.0 (18.4) N/A
Median 75.0 75.0 65.0
Time since unemployment due to NeP, monthse N/A
n 2 0 2 0
Mean (SD) 20.0 (12.7) N/A 20.0 (12.7) N/A
Median 20.0 20.0

*P-values are from the Kruskal-Wallis test for continuous variables and the Fisher's exact test for the categorical variable; mild vs. moderate vs. severe.
aAmong subjects employed for pay (n=25) who responded to all necessary items.
bAmong subjects with a reduced work schedule due to NeP and provided a response to the item.
cAmong subjects who are disabled due to NeP and provided a response to the item.
dAmong subjects who retired early due to NeP and provided a response to the item.
eAmong subjects who are unemployed due to NeP and provided a response to the item.
Note: Two subjects did not respond to all required items needed to calculate a BPI average pain severity score and thus were not included in any analysis by pain severity 
category. Distribution of pain severity in the CLBP-NeP sample has appeared in previous publications [12,13].

Table 5: Overall work impairment, activity impairment, and impact of CLBP-NeP on employment status, overall and by average pain severity.
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A recent US cross-sectional study of patient-reported outcomes, 
medication use, and costs among individuals diagnosed with CLBP 
had a comparable sample to the current study with regards to the 
gender distribution (51% vs. 57.5% females, respectively) and mean 
age (54.8 vs. 54.1 years, respectively) [10]. The cross-sectional study of 
CLBP burden did not assess whether a NeP component was present 
for subjects in the sample; however, given the reported prevalence of 

NeP among those with CLBP, we can assume the sample included 
CLBP subjects with and without a NeP component. In contrast, all 
subjects in the current study were confirmed to have CLBP-NeP. In 
the current study the vast majority (92.5%) had moderate or severe 
pain, compared to 71.5% in the CLBP cross-sectional study [10]. Less 
than a quarter (23.6%) of CLBP-NeP subjects in the current study were 
employed for pay compared to more than half (52%) of the sample in 
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Figure 6: WPAI Average Percentages for Work and Activity Impairment. *Among subjects who were employed (n=25) and responded to the necessary items of the 
WPAI:SHP (n=21 overall, n=1 mild, n=14 moderate, n=6 severe).
†Among all subjects who responded to the necessary items of the WPAI:SHP (n=104 overall, n=6 mild, n=55 moderate, n=42 severe). 
Note: Scored on 0-100 scale, where higher percentages indicate more impairment.
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Figure 7: Adjusted* Average Annualized Cost per CLBP-NeP Subject by Average Pain Severity. *Adjusted LS mean estimates from multiple linear regression adjusted 
for confounding demographic and clinical variables. Specifically, covariates for direct costs by pain severity included: pain severity category, age, race, ethnicity, 
insurance coverage (yes/no), and comorbidities (restless leg syndrome, other); covariates for indirect costs by pain severity included: pain severity category, sex, time 
since diagnosis, and comorbidities (restless leg syndrome, irritable bowel syndrome, other). †Direct costs include physician visits, other healthcare provider visits, 
prescription medications, TENS device, outpatient tests/procedures, emergency room visits, hospital outpatient visits, hospitalizations, direct medical costs to subjects, 
and direct non-medical costs to subject (child care, help with house and/or yard work, and help with activities of daily living) due to CLBP-NeP. No significant differences 
were observed for pairwise comparisons of adjusted average annualized total direct cost per CLBP-NeP subject for mild versus moderate (p=0.6633), moderate versus 
severe (p=0.3842), and severe versus mild (p=0.4178). ‡ Total indirect costs include overall work impairment, disability, unemployment, early retirement, and reduced 
work schedule due to CLBP-NeP. No significant differences were observed for pairwise comparisons of adjusted average annualized total indirect costs per CLBP-NeP 
subject for mild versus moderate (p=0.6885), moderate versus severe (p=0.7771), and severe versus mild (p=0.6034).
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the cross-sectional study of CLBP burden [10]. CLBP-NeP subjects in 
the current study also reported worse general health status (health state 
utilities) compared to individuals assessed in the cross-sectional study 
of CLBP burden [10]. Taken together, the results of the current study 
compared to those reported previously suggest the presence of a NeP 
component results in burden that is incremental to that conveyed by 
the underlying CLBP. Despite the fact that the CLBP-NeP subjects in 
the current study were actively managed, mean scores for the SF-12 
PCS and MCS, health utilities, and MOS Sleep Problems Index were 
well below population norms [19,26,27]. The low mean PCS scores 
suggest that even among those with mild CLBP-NeP, physical health 
status is substantially impaired. That said, subjects with severe pain 
consistently had the worst scores on each of these patient-reported 
outcomes, highlighting the marked humanistic burden in this sub-
group. Freynhagen, et al. [3] also reported a heavy burden among 
CLBP-NeP patients in Germany in terms of high pain severity, 
depression, and anxiety as well as poor sleep outcomes; however, 
because Freynhagen, et al. [3] used different measures to assess these 
outcomes than we did in the current study, it is difficult to make 
direct comparisons. CLBP-NeP subjects in the current study had high 
healthcare resource use attributable to CLBP-NeP, which resulted in 
high total direct medical costs per subject across pain severity groups. 
The major driver of the direct medical costs in the current study was 
prescription medications across pain severity groups. These findings 
provide additional support to previous studies in the US and Germany 
that found subjects with CLBP-NeP had higher healthcare resource 
use compared to subjects with CLBP alone [3,11]. It is important to 
consider that opioids were most frequently prescribed medication class 
in our sample in light of recent public health policy changes, including 
plans to restrict opioid prescriptions in emergency rooms at New York 
City’s 11 public hospitals [28] and the Food and Drug Administration’s 
recent vote in favor of rescheduling hydrocodone products from 
Schedule III controlled substances to Schedule II controlled substances 
[29]. In a German study, 44.5% of individuals with CLBP-NeP had 
three or more physician office visits in the previous 4 weeks compared 
to 25.6% with CLBP alone [3]. In the current study, 73.6% had three 
or more physician office visits in the six months prior to enrollment. 
The high healthcare resource use and high pain levels observed in the 
current study and in previous research speak to an unmet need in the 
management of CLBP-NeP. One aspect of the patient burden that 
has not been previously explored and is an important finding of this 
study is the impact of CLBP-NeP on productivity and employment. 
More than three-quarters of the CLBP-NeP subjects in our study 
were not employed, and over half were disabled. Of the 55 disabled 
subjects, 34 (61.8%) of those were disabled due to their NeP. Overall, 
40.6% reported some change in employment status due to CLBP-NeP, 
with the highest proportion among those with severe pain. Indirect 
costs, comprised of absenteeism and presenteeism, and changes in 
employment status due to CLBP-NeP, accounted for the majority of 
total costs, suggesting that lost productivity due to CLBP-NeP imposes 
a substantial economic burden on both patients and society beyond 
what health insurers pay for medical care. Changes in employment 
status, particularly disability, due to CLBP-NeP, accounted for the 
majority of the indirect costs, followed by lost productivity among 
the employed, except in the mild pain group where early retirement 
due to CLBP-NeP was the second greatest driver of indirect costs. Of 
note, total indirect costs were substantial across all pain severity levels. 
These findings are unique; while claims database analyses can capture 
direct costs among specific populations (e.g., employed populations 
from private payer claims data or elderly populations from Medicare 
claims data), this study was designed to capture the indirect costs to 
society among a cross-section of CLBP-NeP patients, including those 
employed and not employed for pay.

Limitations

There are some limitations inherent to this study. Subjects were 
actively seeking medical care for their CLBP-NeP. Further, this study 
enrolled subjects diagnosed at least six months prior to consent who had 
been managed at the physician’s practice for the same time period. As 
such, these findings may not be generalizable to others with CLBP-NeP 
who is not seeking treatment. For example, there were just 6 subjects 
in the sample who reported mild pain; this suggests that many subjects 
in routine clinical practice have moderate to severe pain, but moderate 
to severe pain may be less prevalent among those not seeking care. 
This cross-sectional study required a retrospective review of medical 
records, which likely led to underreporting of healthcare resource use, 
particularly visits to other physicians, healthcare providers, or facilities, 
CLBP-NeP-related tests and procedures performed in other settings of 
care, and medications prescribed outside of the study site. Similarly, 
healthcare resource use data captured was based on the site’s assessment 
of healthcare resource use attributable to CLBP-NeP. It may have been 
difficult in some cases to distinguish NeP-related healthcare resource 
use from healthcare resource use due to the CLBP.

Costs were assigned to healthcare resource use using standard 
algorithms, which may have over- or underestimated costs. Lost 
productivity and out-of-pocket costs were based on subject recall, and 
may also have resulted in cost over- or under-estimation. Finally, while 
we report all data in the by severity analysis, the authors acknowledge 
that comparisons across the pain severity levels may be limited given 
the small mild pain sample. Specifically, in cases where we did not find 
statistical significance, it may be due to the small sample size which 
results in diminished power. For example, the higher average indirect 
cost per subject in the mild pain group may be inflated due to high costs 
among just a couple of subjects. However, we used non-parametric and 
exact tests due to the small sample size; thus, the results are conservative 
based on appropriate methods for the data.

Conclusions
The majority of subjects with CLBP-NeP in this study reported 

moderate or severe pain, which was associated with poor function, 
despite receiving active management. Health status and sleep were 
worse among subjects with greater pain severity. Further, healthcare 
resource use and costs, particularly indirect costs associated with CLBP-
NeP were substantial across pain severity levels. These findings point to 
unmet need in this condition and indicate that the burden of CLBP-
NeP is experienced in terms of poor function and lost productivity. 
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