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  The Burden of Chronic Low Back Pain 
 Clinical Comorbidities, Treatment Patterns, and Health Care Costs in Usual Care Settings 

     Mugdha   Gore   ,   PhD, BPharm ,   *        Alesia   Sadosky   ,   PhD ,   †        Brett R.   Stacey   ,   MD ,   ‡        Kei-Sing   Tai   ,   MS ,   *    and 
    Douglas   Leslie   ,   PhD    §   

   Study Design.   Retrospective analysis of an insurance claims 
database.  
  Objective.   To examine the comorbidities, treatment patterns, 
health care resource utilization, and direct medical costs of patients 
with chronic low back pain (CLBP) in clinical practice.  
  Summary of Background Data.   Although the socioeconomic 
impact of CLBP is substantial, characterization of comorbidities, 
pain-related pharmacotherapy, and health care resource use/costs 
of patients with CLBP relative to non-CLBP controls have been 
infrequently documented.  
  Methods.   Using the LifeLink Health Plan Claims Database (IMS 
Health Inc., Watertown, MA), patients with CLBP, defi ned using 
the  International Classifi cation of Diseases, Ninth Revision, Clinical 
Modifi cation,  were identifi ed and matched (age, sex, and region) with 
non-CLBP individuals. Comorbidities, pain-related pharmacotherapy, 
and health care service use/costs (pharmacy, outpatient, inpatient, 
total) were compared for the 2 groups during 2008.  
  Results.   A total of 101,294 patients with CLBP and controls 
were identifi ed (55% women; mean age was 47.2  ±  11.6 years). 
Relative to controls, patients with CLBP had a greater comorbidity 
burden including a signifi cantly higher ( P   <  0.0001) frequency of 
musculoskeletal and neuropathic pain conditions and common 
sequelae of pain such as depression (13.0%  vs.  6.1%), anxiety 
(8.0%  vs.  3.4%), and sleep disorders (10.0%  vs.  3.4%). Pain-
related pharmacotherapy was signifi cantly greater ( P   <  0.0001) 
among patients with CLBP including opioids (37.0%  vs.  14.8%; 

 Low back pain (LBP) is one of the most prevalent and 
costly musculoskeletal conditions.  1   ,   2   An epidemiologic 
review reported that more than a quarter of adults in the 

United States have had LBP “in the past 3 months,” increas-
ing to 55% when the duration of report was extended to the 
past year.  3   LBP is equally common among men and women 
and has a substantial impact on functioning.  3   

 Recent estimates of the economic burden of LBP in the 
United States, encompassing both direct and indirect costs, 
range from $84.1 billion to $624.8 billion.  2   Lost work pro-
ductivity is the primary driver of this economic burden, result-
ing in indirect costs of $7.4 billion to $28 billion.  2   However, 
LBP also results in substantial direct medical costs associated 
with the use of health care resources, including physician 
visits; LBP is the second most common reason for visits to 
physicians in the United States.  4   ,   5   In addition, pharmacologic, 
nonpharmacologic, and invasive therapies contributed to the 
$26 billion in incremental health care expenditures that were 
attributable to LBP for the year 1998, the most recent year for 
which comprehensive data are available.  6   

 Although most cases of LBP resolve within 8 to 12 weeks, 
it may become chronic ( ≥ 3 months) in up to 15% of patients, 
resulting in periods of intense pain, signifi cant physical limita-
tions, and activity impairment.  7   –   11   Despite the low proportion 
of cases, chronic LBP (CLBP) accounts for a majority of the 
disability and costs associated with LBP.  7   ,   11   ,   12   
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 P   <  0.0001), nonsteroidal anti-infl ammatory drugs (26.2%  vs.  9.6%; 
 P   <  0.0001), and tramadol (8.2%  vs.  1.2%;  P   <  0.0001). Prescribing 
of “adjunctive” medications for treating conditions associated with 
pain ( i.e. , depression, anxiety, and insomnia) was also signifi cantly 
greater ( P   <  0.0001) among patients with CLBP; 36.3% of patients 
received combination therapy. Health care costs were signifi cantly 
higher in the CLBP cohort ( P   <  0.0001), refl ecting greater resource 
utilization. Total direct medical costs were estimated at $8386  ±  
$17,507 in the CLBP group and $3607  ±  $10,845 in the control 
group;  P   <  0.0001).  
  Conclusion.   Patients with CLBP are characterized by greater 
comorbidity and economic burdens compared with those without 
CLBP. This economic burden can be attributed to greater prescribing 
of pain-related medications and increased health resource utilization.   
  Key words:   chronic low back pain  ,   disease burden  ,   comorbidity  , 
  pharmacotherapy  ,   health care costs.      Spine   2012 ; 37 : E668 – E677   
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 Recommendations for CLBP management include a mul-
tidisciplinary approach that may consist of patient education, 
pharmacotherapy, psychosocial interventions, physical ther-
apy, massage therapy, acupuncture, spinal manipulation, and 
alternative treatments; surgical interventions are generally 
reserved for subsets of patients ( e.g. , those with progres-
sive neurological defi cit).  13   –   15   Among pharmacotherapeutic 
options, acetaminophen, nonsteroidal anti-infl ammatory 
drugs (NSAIDs), opioids, tramadol, and antidepressants are 
used, although no 1 drug has been identifi ed as conveying an 
advantage, and suboptimal effi cacy or side effects complicate 
their use.  16   Opioids have limited long-term data to support 
their use, present issues of tolerability, and are associated 
with potential misuse/abuse.  17   –   21   There are inadequate data 
supporting the analgesic effects of acetaminophen, particu-
larly in severe pain.  22   Although NSAIDs also have limited effi -
cacy in severe pain, their cardiovascular, renal, and gastroin-
testinal side effects are of signifi cant concern, especially in the 
elderly.  23   –   25   Nevertheless, a recent review of pharmacologic 
recommendations reinforces acetaminophen and NSAIDs as 
fi rst-line options regardless of symptom duration, and skel-
etal muscle relaxants and benzodiazepines are suggested as 
adjunctive medications with the caveat that these drugs have 
a high incidence of sedation.  26   

 The burden of CLBP is diffuse and has not been fully 
characterized. Burden of illness studies has explored the 
socioeconomic impact of CLBP (reviewed by Dagenais  et al   2  ), 
yet the characterization of comorbidities compared with non-
CLBP individuals has been infrequently documented.  27   ,   28   
Although a series of studies has evaluated psychiatric comor-
bidity in patients with chronic disabling occupational spinal 
disorders,  29   –   31   it is not clear how this broader category of dis-
abilities/disorders overlaps with CLBP, nor is the proportion 
of patients with CLBP reported in the observed populations. 
In addition, to our knowledge, comparisons of patients with 
CLBP with non-CLBP individuals has not been combined 
with an evaluation of pain-related pharmacotherapy and 
other health resource utilization in clinical practice. There-
fore, the purpose of this study was to determine the comor-
bidity prevalence in patients with CLBP and to evaluate pain-
related treatment patterns and costs among these patients in 
usual care settings relative to individuals without CLBP. 

  MATERIALS AND METHODS 

  Data Source 
 Data for the study were obtained from the LifeLink Health 
Plan Claims Database (IMS Health Inc., Watertown, MA). 
The LifeLink database comprises adjudicated medical and 
pharmaceutical claims data from a systematic sample of more 
than 98 commercially managed care health plans through-
out the United States (Midwest 34%, Northeast 22%, South 
29%, West 15%), covering more than 62 million individu-
als and more than 4 billion claims. The data are nationally 
representative, quality controlled, and HIPAA (Health Insur-
ance Portability and Accountability Act of 1996) compliant. 
The database includes patient demographic and enrollment 

information, inpatient and outpatient diagnoses, surgeries, 
procedures, and retail and mail order prescription records. 
All records for each patient can be linked with a unique 
encrypted patient identifi er to create a longitudinal record 
of the individual’s medical and pharmacy claims during the 
period of evaluation.  

  Sample Selection 
 All patients with 2 or more health care encounters with an 
associated diagnosis of CLBP ( International Classifi cation of 
Diseases, Ninth Revision, Clinical Modifi cation  codes 720, 
720.1, 720.2, 721.3, 721.42, 722.1, 722.32, 722.5, 722.73, 
722.83, 722.93, 724, 724.02, 724.2, 724.3, 724.4, 724.5, 
724.6, 724.7, 724.71, 724.79, 738.4, 739.3, 739.4, 756.11, 
756.12, 805.4, 805.6, 846, 846.1, 846.2, 846.3, 846.8, 
846.9, 847.2, 847.3, 847.4) during each of calendar years 
(CY) 2007 and 2008, with the 2 diagnoses records being at 
least 90 days apart, in each of the 2 years, were identifi ed. 
Patients with CLBP who were continuously enrolled during 
CY 2008 were then selected. Patients were excluded if they 
were younger than 18 years, had missing data for age or sex, 
or were 65 years or older and not enrolled in a Medicare risk 
plan, because claims histories of these patients may be incom-
plete. An age-, sex-, and region-matched comparison group of 
persons with no diagnosis of CLBP during their entire tenure 
in the database was also identifi ed. All other sample inclu-
sion and exclusion criteria (continuous enrollment during CY 
2008, 18 years or older, no missing data for age and sex, and 
65 years or older and not enrolled in a Medicare risk plan) 
were also applied to the control group.  

  Measures and Analyses 

   Demographic and Clinical Characteristics  
 Demographic and clinical characteristics of patients with 
CLBP and controls were examined, including age, sex and 
coprevalence of selected musculoskeletal pain conditions, 
neuropathic pain conditions, and common sequelae of pain 
including depression, anxiety, and sleep disorders. The prev-
alence of comorbidities was determined on the basis of the 
presence of 1 or more health care encounters with an associ-
ated diagnosis code (see the Appendix, Supplemental Digital 
Content 1,  http://links.lww.com/BRS/A654 ) for the specifi c 
comorbidity during the study period.  

   Pain-Related Treatment Patterns  
 Pain-related medication exposure was determined in terms 
of proportions of subjects who received 1 or more prescrip-
tions for the various medication classes and the average 
number of prescriptions for each of the medication classes 
used to treat CLBP and sequelae of chronic pain, such as 
anxiety/depression and sleep disorders. The medication 
classes examined in this study included opioids, nonselec-
tive NSAIDs, cyclooxygenase-2 (COX-2) inhibitors, salicy-
lates, tramadol, acetaminophen, muscle relaxants, selective 
serotonin reuptake inhibitors, serotonin-norepinephrine 
reuptake inhibitors, tricyclic antidepressants, tetracyclic and 
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miscellaneous antidepressants, benzodiazepines, sedatives 
and hypnotics, antiepileptics, miscellaneous agents, topical 
agents, and intramuscular onabotulinumtoxinA (Botox).  

   Health Care Resource Utilization and Direct Medical Costs  
 Use of health care resources and direct medical costs were 
examined for the CLBP and control groups, including 
CLBP-related surgeries (lumbar and sacral laminectomy and 
discectomy, and lumbar fusion) and procedures (epidural, 
transforaminal, or intravertebral injections), physician offi ce 
visits by specialty type, emergency department (ED) visits, 
hospitalizations, and use of other outpatient services ( e.g. , 
labs, radiology, imaging). Direct costs included amounts reim-
bursed by payers as well as patient co-pays.  

   Statistical Analyses  
 Descriptive statistics (numbers and percentages for categorical 
variables; means with standard deviations and medians with 
interquartile ranges [IQR] for continuous variables) were used 
to evaluate the different variables as appropriate. Conditional 
logistic regression models conditioning for matching group 
were used to evaluate the differences between patients with 
CLBP and controls in the prevalence of comorbidities and per-
centage of exposure to pain-related medications. Proportional 
odds models adjusting for correlated observations within 
matching group (using GEE, or generalized estimating equa-
tions) were used to examine the association between CLBP/
control group membership and quartiles of prescription medi-
cations and health care resource use ( e.g. , physician offi ce vis-
its, ED visits, hospitalization) variables. Age, sex, and region 
were used as covariates in the models. Odds ratios with 95% 
confi dence intervals (CIs) provided an estimate of effect size. 
Because cost data are highly skewed, the nonparametric Wil-
coxon signed-rank test (which does not assume a normal 
population) was used to compare cost differences between the 
CLBP and control groups.  P   <  0.05 was considered statisti-
cally signifi cant. All analyses were performed using the SAS 
software system, PC version 8.0 (SAS Institute Inc., Cary, NC).    

  RESULTS 

  Demographic and Clinical Characteristics 
 A total of 101,294 patients with CLBP satisfi ed the study 
entry criteria and were included in the analyses. The control 
group comprised a 1:1 age, sex, and region match of the 
CLBP group. Both cohorts comprised 54.8% women, with a 
mean age of 47.2  ±  11.6 years. 

 The prevalence of all examined comorbidities was sig-
nifi cantly higher ( P   <  0.0001 for all comorbidities except 
phantom limb pain) for patients with CLBP than for controls 
( Table 1 ). Back pain and neck pain other than LBP, musculo-
skeletal (43.1%), as well as neuropathic (34.2%), were the 
most prevalent pain conditions in the CLBP group. Nearly 
a third (30.6%) of patients with CLBP also had neuropathic 
LBP, pain radiating into the buttock and leg and considered 
to result from sciatica or disc herniation. The prevalence rates 
of common sequelae of chronic pain including depression 

(13.0%), anxiety (8.0%), and sleep disorders (10.0%) were 
2.3-, 2.5-, and 3.2-fold higher, respectively, among patients 
with CLBP than among controls.   

  Pain-Related Treatment Patterns 
 Exposure to pain-related treatments among patients with 
CLBP and controls is described in  Table 2 . Relative to con-
trols, except for intramuscular onabotulinumtoxinA ( P   =  
NS), a signifi cantly higher proportion of patients with CLBP 
( P   <  0.0001) received all the evaluated pain-related medica-
tions, including any opioids (37.0%  vs.  14.8%), any NSAIDs 
(26.2%  vs.  9.6%), tramadol (8.2%  vs.  1.1%), muscle relax-
ants (21.2%  vs.  2.6%), and antiepileptics (9.7%  vs.  2.3%).  

 In addition, many patients with CLBP were prescribed 
“adjunctive” medications often used to treat conditions asso-
ciated with pain such as depression, anxiety, and insomnia. 
Combination therapy was consistently higher in the CLBP 
group than in the controls ( P   <  0.05), with more than a third 
(36.3%) of patients in the CLBP group receiving combina-
tions of drugs, compared with only 10.5% of individuals in 
the control group. The most frequent combinations in the 
CLBP group were NSAIDS  +  opioids and opioids  +  muscle 
relaxants, with 16.3% of patients with CLBP receiving each 
of these combinations. 

 Except for intramuscular onabotulinumtoxinA, patients 
with CLBP also received a signifi cantly higher ( P   <  0.0001) 
number of prescriptions (median [IQR]) for a majority of the 
evaluated medications during the study period than controls 
including ( Table 3 ) any opioids (3.0 [1.0–10.0]  vs.  1.0 [1.0–
2.0]); any NSAIDs (2.0 [1.0–4.0]  vs.  1.0 [1.0–2.0]); tramadol 
(2.0 [1.0–4.0]  vs.  1.0 [1.0–3.0]); muscle relaxants (2.0 [1.0–
4.0]  vs.  1.0 [1.0–2.0]); benzodiazepines (3.0 [1.0–8.0]  vs.  2.0 
[1.0–6.0]); and sedatives and hypnotics (3.0 [1.0–8.0]  vs.  3.0 
[1.0–7.0]).   

  Health Care Resource Utilization and Direct 
Medical Costs 
 Less than 10% of patients with CLBP received epidural, 
transforaminal, or intravertebral injections during the study 
period; 1.5% underwent lumbar or sacral laminectomy/dis-
cectomy; 0.7% had lumbar fusion; and 1.6% received acu-
puncture. The use of epidural injections and acupuncture was 
signifi cantly higher ( P   <  0.0001) in the CLBP group than in 
the controls, and as would be expected, no patients in the 
control group had any surgeries for LBP. Among patients with 
CLBP who received acupuncture during the study period, the 
average number of sessions, mean 6.5  ±  6.6 and median 4.0 
(IQR, 2.0–9.0), was not signifi cantly different relative to con-
trols, mean 7.2  ±  6.5 and median 6.0 (IQR, 2.0–10.0). How-
ever, the number of epidural injections during the study period 
was signifi cantly higher among patients with CLBP (mean 2.0 
 ±  1.2, median 2.0 [IQR, 1.0–3.0]) than among controls (1.1 
 ±  0.2, median 1.0 [IQR, 1.0–1.0];  P   <  0.0001). 

 Health care resource utilization is described in  Table 4  
and direct medical costs are described in  Table 5 . Both the 
proportions of patients with CLBP who used health care 
services ( P   <  0.0001) and the magnitude of service use 
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 Total medication costs for the CLBP group ($1572  ±  $4451, 
median $323; IQR, $13–$1506) were signifi cantly higher 
( P   <  0.0001) than for the control group ($909  ±  $4171, median 
$104, IQR $0–$733). The direct costs of physician offi ce visits 
($1110  ±  $1216  vs.  $453  ±  $696), ED visits ($331  ±  1414 
 vs.  $78  ±  $376), hospitalizations ($1892  ±  $11,559  vs.  $870 
 ±  $6911), and total direct medical costs ($8386  ±  $17,507  vs.  
$3607  ±  $10,845) were each signifi cantly higher ( P   <  0.0001) 
in the CLBP group than in the controls. 

 Among patients with CLBP who had low back surgical 
procedures, the costs were lumbar and sacral laminectomy/
discectomy ($28,286  ±  $28,798, median $19,590; IQR, 

among users ( P   <  0.0001) were signifi cantly higher in the 
CLBP group than in the controls. For example, all patients 
in the CLBP group  versus  85.4% of controls had at least 
1 outpatient visit and 9.2% of patients with CLBP  versus  
4.9% of controls had at least 1 hospitalization during the 
study period. Among the users of these services, the num-
ber of physician offi ce visits during the study period among 
patients with CLBP were median 10.0 (IQR, 6.0–17.0) com-
pared with median 3.0 (IQR, 2.0–6.0) among controls and 
the number of hospitalizations among patients with CLBP 
were median 3.0 (IQR, 2.0–5.0) compared with median 2.0 
(IQR, 1.0–4.0) among controls.   

 TABLE 1.    Prevalence of Specifi c Chronic Comorbidities in Patients With Chronic Low Back Pain and 
Controls  

Comorbid Diagnosis*

n (%)

Odds Ratio 
(95% CI)  P  † 

CLBP Patients 
(n  =  101,294)

Controls 
(n  =  101,294)

Musculoskeletal pain conditions

 Back and neck pain, other than low back pain 43,606 (43.0) 3504 (3.5) 21.34 (20.59–22.12)  < 0.0001

 Rheumatism, excluding the back 40,787 (40.3) 12,098 (11.9) 5.08 (4.96–5.20)  < 0.0001

 Arthritis and other arthropathies 34,807 (34.4) 11,016 (10.9) 4.40 (4.30–4.51)  < 0.0001

 Osteoarthritis 14,364 (14.2) 3845 (3.8) 4.53 (4.36–4.70)  < 0.0001

 Rheumatoid arthritis 1698 (1.7) 544 (0.5) 3.18 (2.88–3.50)  < 0.0001

 Diffuse diseases of connective tissue 314 (0.3) 97 (0.1) 3.24 (2.58–4.07)  < 0.0001

 Other musculoskeletal pain conditions 41,748 (41.2) 6949 (6.9) 10.23 (9.95–10.52)  < 0.0001

Neuropathic pain conditions

 Back and neck pain with neuropathic 
  involvement (except low back)

34,622 (34.2) 600 (0.6) 91.71 (84.54–99.49)  < 0.0001

 Neuropathic low back pain 30,970 (30.6) … … …

 Other polyneuropathies 3968 (3.9) 713 (0.7) 5.77 (5.33–6.25)  < 0.0001

 Carpal tunnel syndrome 3131 (3.1) 832 (0.8) 3.87 (3.58–4.18)  < 0.0001

 Causalgias 1391 (1.4) 240 (0.2) 5.88 (5.12–6.74)  < 0.0001

 Diabetic neuropathy 408 (0.4) 102 (0.1) 4.02 (3.24–5.00)  < 0.0001

 Atypical facial pain 167 (0.2) 59 (0.1) 2.83 (2.10–3.81)  < 0.0001

 Autonomic neuropathies 153 (0.2) 34 (0.0) 4.51 (3.11–6.54)  < 0.0001

 Trigeminal neuralgia 141 (0.1) 62 (0.1) 2.28 (1.69–3.07)  < 0.0001

 Postherpetic neuralgia 126 (0.1) 36 (0.0) 3.49 (2.41–5.05)  < 0.0001

 Phantom limb pain 11 (0.0) 1 (0.0) 10.89 (1.42–83.55) 0.0217

Depression 13,148 (13.0) 6203 (6.1) 2.31 (2.24–2.38)  < 0.0001

Anxiety 8081 (8.0) 3459 (3.4) 2.47 (2.37–2.57)  < 0.0001

Insomnia/sleep disorders 10,087 (10.0) 3419 (3.4) 3.18 (3.06–3.31)  < 0.0001

  *Comorbidities defi ned as  ≥ 1 claim for each comorbidity during the study period. 

   †  Conditional logistic regression models. 

 CLBP indicates chronic low back pain; CI, confi dence interval.  
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 Although the cause-and-effect relationship between CLBP 
and comorbidities is unclear, it has been suggested that LBP 
may be part of an overall health pattern characterized by 
disease clusters in certain individuals. Despite the uncertain 
causality, the prevalence of conditions associated with chronic 
pain, including depression and anxiety, was higher among 
patients with CLBP, and increased sleep disturbances were 
also more likely in patients with CLBP. The higher prevalence 
of such conditions may derive in part from a reciprocal rela-
tionship between these outcomes and pain.  32   –   37   

 The presence of any comorbidity in patients with CLBP 
may be associated with a signifi cantly longer duration of 
work disability,  38   ,   39   and it has also been reported that health 
care costs for other conditions, especially those prescribed 
psychiatric medications, are higher after LBP onset.  40   In this 
regard, as previously noted, the likelihood of depression or 

$10,250–$36,491) and lumbar fusion ($47,205  ±  $39,212, 
median $37,417; IQR, $27,653–$55,102).   

  DISCUSSION 
 This study, using data from a large and geographically diverse 
US population, demonstrates that patients with CLBP have 
a signifi cantly higher prevalence of comorbid conditions and 
are characterized by a substantial medication burden com-
pared with matched controls. As expected, comorbid muscu-
loskeletal pain conditions were signifi cantly more prevalent 
among patients with CLBP than among controls. However, 
the magnitude of the prevalence of conditions, such as arthri-
tis and other arthropathies (34%) and rheumatism exclud-
ing the back (40%), was surprising considering the young 
demographic of this population (mean age, 47.2  ±  11.6 yr; 
97.3%  < 65 yr). 

 TABLE 2.    Proportions of Patients With Chronic Low Back Pain and Controls Using Various Pain-
Related Medications  

Medications

n (%)

Odds Ratio 
(95% CI)  P *

CLBP Patients 
(n  =  101,294)

Controls 
(n  =  101,294)

Long-acting opioids 3830 (3.8) 276 (0.3) 14.42 (12.75–16.29)  < 0.0001

Short-acting opioids 37,013 (36.5) 14,927 (14.7) 3.38 (3.31–3.45)  < 0.0001

Strong opioids 15,604 (15.4) 4348 (4.3) 4.10 (3.96–4.25)  < 0.0001

Weak opioids 31,040 (30.6) 12,359 (12.2) 3.22 (3.15–3.30)  < 0.0001

Any opioids 37,435 (37.0) 14,959 (14.8) 3.43 (3.36–3.51)  < 0.0001

Cox-2 inhibitors 3440 (3.4) 908 (0.9) 3.94 (3.66–4.24)  < 0.0001

Nonselective NSAIDs 24,398 (24.1) 9024 (8.9) 3.28 (3.20–3.37)  < 0.0001

Any NSAIDs 26,566 (26.2) 9724 (9.6) 3.40 (3.31–3.49)  < 0.0001

Salicylates 534 (0.5) 250 (0.2) 2.14 (1.84–2.49)  < 0.0001

Tramadol 8288 (8.2) 1162 (1.1) 7.73 (7.27–8.23)  < 0.0001

Acetaminophen 1531 (1.5) 605 (0.6) 2.57 (2.34–2.82)  < 0.0001

Muscle relaxants 21,494 (21.2) 2674 (2.6) 10.15 (9.74–10.58)  < 0.0001

SSRIs 12,606 (12.4) 9307 (9.2) 1.41 (1.37–1.45)  < 0.0001

SNRIs 5244 (5.2) 2019 (2.0) 2.71 (2.57–2.85)  < 0.0001

Tricyclic antidepressants 3432 (3.4) 1255 (1.2) 2.81 (2.63–3.00)  < 0.0001

Tetracyclic and miscellaneous antidepressants 5902 (5.8) 3550 (3.5) 1.71 (1.64–1.78)  < 0.0001

Benzodiazepines 15,023 (14.8) 6622 (6.5) 2.53 (2.45–2.61)  < 0.0001

Sedative and hypnotics 8459 (8.3) 3737 (3.7) 2.40 (2.31–2.50)  < 0.0001

Anticonvulsants 9780 (9.7) 2307 (2.3) 4.64 (4.43–4.86)  < 0.0001

Miscellaneous agents 2096 (2.1) 1049 (1.0) 2.02 (1.88–2.18)  < 0.0001

Intramuscular onabotulinumtoxinA (Botox) 17 (0.0) 7 (0.0) 2.43 (1.01–5.85) 0.0483

  *Conditional logistic regression models. 

 CLBP indicates chronic low back pain; CI, confi dence interval; Cox, cyclooxygenase; NSAIDs, nonsteroidal anti-infl ammatory drugs; SSRIs, selective serotonin 
reuptake inhibitors; SNRIs, serotonin-norepinephrine reuptake inhibitors.  

Copyright © 2012 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

BRS204862.indd   E672BRS204862.indd   E672 18/04/12   11:04 AM18/04/12   11:04 AM



HEALTH SERVICES RESEARCH Burden of Chronic Low Back Pain • Gore et al

Spine www.spinejournal.com E673

Furthermore, because the database provides information 
only on prescription medications, we could not evaluate 
the potential utilization of over-the-counter medications for 
CLBP or other pain-related conditions. 

 Opioids and opioid combinations were most frequently 
prescribed, exceeding NSAIDs in proportion of patients and 
number of prescriptions. Because of the limited evidence for 
effi cacy and the potential for side effects, opioids are recom-
mended for the treatment of CLBP in patients who have severe, 
disabling pain that is not controlled with acetaminophen and 
NSAIDs.  14   ,   16   ,   26   Although acetaminophen and NSAIDs are 
generally considered fi rst-line, we could not ascertain whether 
opioids were prescribed as fi rst-line, as a result of prior treat-
ment failure, or as rescue medication. Thus, we cannot be 

anxiety was higher in patients with CLBP, odds ratios of 2.3 
and 2.5, respectively, than in controls. 

 Regardless of causality, the increased presence of comor-
bid conditions among patients with CLBP increases the 
complexity of management, as manifested by the overall 
signifi cantly higher medication burden observed among 
patients with CLBP. Importantly, there was substantial 
polypharmacy, including concomitant use of different pain 
medication classes, and pain medications combined with 
adjunctive medications for the treatment of insomnia and 
mood. It should be noted that the total medication bur-
den is likely to be underestimated because our estimates 
included only prescription pain-related medications; we did 
not consider medications for many of the comorbidities. 

 TABLE 3.    Number of Prescriptions for Various Pain-Related Medications Among Users of These 
Medications  

Medications

CLBP Patients 
(n  =  101,294)

Controls 
(n  =  101,294)

Odds Ratio (95% CI)  P *Median (IQR) Median (IQR)

Long-acting opioids 7.0 (2.0–12.0) 2.0 (1.0–8.5) 67.37 (55.46–81.84)  < 0.0001

Short-acting opioids 3.0 (1.0–9.0) 1.0 (1.0–2.0) 9.76 (9.41–10.12)  < 0.0001

Strong opioids 2.0 (1.0–7.0) 1.0 (1.0–2.0) 14.29 (13.33–15.32)  < 0.0001

Weak opioids 2.0 (1.0–7.0) 1.0 (1.0–2.0) 9.52 (9.14–9.91)  < 0.0001

Any opioids 3.0 (1.0–10.0) 1.0 (1.0–2.0) 10.09 (9.73–10.46)  < 0.0001

Cox-2 inhibitors 2.0 (1.0–4.0) 2.0 (1.0–4.0) 6.71 (5.90–7.63)  < 0.0001

Nonselective NSAIDs 2.0 (1.0–3.0) 1.0 (1.0–2.0) 6.28 (6.00–6.58)  < 0.0001

Any NSAIDs 2.0 (1.0–4.0) 1.0 (1.0–2.0) 6.53 (6.25–6.83)  < 0.0001

Salicylates 2.0 (1.0–4.0) 2.0 (1.0–5.0) 3.60 (2.73–4.74)  < 0.0001

Tramadol 2.0 (1.0–4.0) 1.0 (1.0–3.0) 18.21 (16.24–20.41)  < 0.0001

Acetaminophen 1.0 (1.0–4.0) 1.0 (1.0–3.0) 5.57 (4.67–6.64)  < 0.0001

Muscle relaxants 2.0 (1.0–4.0) 1.0 (1.0–2.0) 27.59 (25.53–29.81)  < 0.0001

SSRIs 5.0 (2.0–9.0) 5.0 (3.0–9.0) 1.62 (1.55–1.70)  < 0.0001

SNRIs 5.0 (2.0–10.0) 6.0 (3.0–10.0) 5.18 (4.72–5.69)  < 0.0001

Tricyclic antidepressants 3.0 (1.0–6.0) 4.0 (1.0–9.0) 5.60 (4.97–6.30)  < 0.0001

Tetracyclic and miscellaneous antidepressants 4.0 (2.0–8.0) 4.0 (2.0–9.0) 2.40 (2.23–2.59)  < 0.0001

Benzodiazepines 3.0 (1.0–8.0) 2.0 (1.0–6.0) 4.95 (4.70–5.22)  < 0.0001

Sedatives and hypnotics 3.0 (1.0–8.0) 3.0 (1.0–7.0) 4.58 (4.27–4.91)  < 0.0001

Anticonvulsants 4.0 (1.0–8.0) 5.0 (2.0–10.0) 7.16 (6.65–7.71)  < 0.0001

Miscellaneous agents 1.0 (1.0–2.0) 1.0 (1.0–2.0) 3.78 (3.29–4.34)  < 0.0001

Topical agents 1.0 (1.0–2.0) 1.00 (1.0–1.0) 42.77 (29.50–62.00)  < 0.0001

Intramuscular onabotulinumtoxinA (Botox) 1.0 (1.0–3.0) 2.0 (1.0–3.0) 4.53 (0.80–25.75) 0.0887

  *Proportional odds models. 

 CLBP indicates chronic low back pain; IQR, interquartile range; CI, confi dence interval; Cox, cyclooxygenase; NSAIDs, nonsteroidal anti-infl ammatory drugs; 
SSRIs, selective serotonin reuptake inhibitors; SNRIs, serotonin-norepinephrine reuptake inhibitors.  
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 TABLE 4.    Use of Health Care Services Among Patients With Chronic Low Back Pain and Controls  

Resource Use Category

CLBP Patients (n  =  101,294) Controls (n  =  101,294)

Odds Ratio (95% CI)  P *

Number of Visits † Number of visits † 

n (%) Median (IQR) n (%) Median (IQR)

Physician offi ce visits

 GP/FP 55,208 (54.5) 3.0 (1.0–5.0) 36,117 (35.7) 2.0 (1.0–3.0) 2.34 (2.29–2.39)  < 0.0001

 Internal medicine 29,288 (28.9) 3.0 (1.0–5.0) 27,289 (26.9) 2.0 (1.0–3.0) 1.03 (1.01–1.07) 0.0196

 Orthopedists 18,784 (18.5) 2.0 (1.0–3.0) 5979 (5.9) 1.0 (1.0–2.0) 7.31 (6.94–7.70)  < 0.0001

 Chiropractor 50,681 (50.0) 5.0 (3.0–9.0) 2516 (2.5) 4.0 (2.0–9.0) 103.54 (97.54–109.91)  < 0.0001

 Rheumatologist 5074 (5.0) 2.0 (1.0–4.0) 1216 (1.2) 2.0 (1.0–3.0) 10.39 (9.29–11.62)  < 0.0001

 Neurologist 10,608 (10.5) 2.0 (1.0–3.0) 2514 (2.5) 1.0 (1.0–2.0) 10.79 (9.99–11.66)  < 0.0001

 Anesthesiologists 3445 (3.4) 2.0 (1.0–3.0) 62 (0.1) 1.0 (1.0–2.0) 375.64 (263.01–536.51)  < 0.0001

 PT/OT/Phys Med 14,911 (14.7) 4.0 (2.0–9.0) 2860 (2.8) 5.0 (2.0–11.0) 13.86 (12.93–14.85)  < 0.0001

 Any physician offi ce visit 101,020 (99.7) 10.0 (6.0–17.0) 81,839 (80.8) 3.0 (2.0–6.0) 1.57 (1.56–1.58)  < 0.0001

 Emergency department visits 23,170 (22.9) 1.0 (1.0–2.0) 9265 (9.1) 1.0 (1.0–1.0) 5.56 (5.32–5.81)  < 0.0001

 Other outpatient visits 93,842 (92.6) 6.0 (3.0–11.0) 79,868 (78.8) 3.0 (2.0–6.0) 1.40 (1.38–1.41)  < 0.0001

 Total outpatient visits 101,294(100.0) 14.0 (8.0–24.0) 86,477 (85.4) 5.0 (2.0–10.0) 1.41 (1.40–1.42)  < 0.0001

 Hospitalizations 9281 (9.2) 3.0 (2.0–5.0) 4946 (4.9) 2.0 (1.0–4.0) 3.04 (2.85–3.23)  < 0.0001

  *Proportional odds models. 

   †  Visits represent unique days of offi ce visits. 

 CLBP indicates chronic low back pain; IQR, interquartile range; CI, confi dence interval; GP/FP, general practice/family practice; PT/OT/Phys Med, physical 
therapy/occupational therapy/physical medicine and rehabilitation.  

 TABLE 5.    Direct Medical Costs of Health Care Services Among Patients With Chronic Low Back Pain 
and Controls  

Cost Category

Costs ($)

 P *

CLBP Patients (n  =  101,294) Controls (n  =  101,294)

Mean (SD) Median (IQR) Mean (SD) Median (IQR)

Medications 1572.03 
(4450.61)

322.50 
(12.60–1505.70)

908.97 
(4170.82)

104.05 
(0.0–733.10)

 < 0.0001

Physician offi ce visits 1110.15 
(1215.96)

770.44 
(429.70–1365.50)

452.85 
(696.28)

260.66 
(88.50–554.40)

 < 0.0001

Emergency department 
visits

330.60 
(1413.64)

0 (0) 77.63 
(376.29)

0 (0)  < 0.0001

Other outpatient visits 3481.65 
(8529.21)

1188.23 
(260.60–3734.40)

1297.47 
(4084.69)

281.42 
(30.00–1109.70)

 < 0.0001

Total outpatient visits 4922.40 
(9264.52)

2413.88 
(948.60–5697.80)

1827.96 
(4464.23)

663.43 
(176.20–1873.70)

 < 0.0001

Hospitalizations 1891.55 
(11,558.88)

0 (0) 869.70 
(6910.82)

0 (0)  < 0.0001

Total medical costs 8385.97 
(17,507.11)

3622.97 
(1383.60–8784.20)

3606.63 
(10,844.50)

1120.10 
(285.50–3193.60)

 < 0.0001

  *Wilcoxon signed rank test. 

 CLBP indicates chronic low back pain; SD, standard deviation; IQR, interquartile range.  
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the reported differences in the comorbidity profi les between 
the 2 groups. 

 Another limitation of claims databases is an inability to 
link the condition of interest, CLBP, with the prescribing of 
a particular pain or adjunctive medication. This limitation 
may be especially relevant to populations characterized by 
multiple comorbidities, including those with neuropathic 
involvement for which many of the same medications are 
also recommended.  47   Nevertheless, the data indicate that 
regardless of the reasons, patients with CLBP were prescribed 
signifi cantly more pain-related medications than controls. A 
similar limitation is that such a database precludes ascertain-
ment of patient compliance, with the corollary that prescrib-
ing particular medications does not necessarily imply that 
the patient fi lled the prescriptions or used the medications. 
Finally, because information on pain severity is not available 
in the database, we recognize that it is not possible to know 
the basis for medication prescribing, nor the effect on pain-
related outcomes. 

 Despite the limitations, this study extends our knowledge 
of the CLBP burden by characterizing this population with 
respect to comorbidities and resource utilization. These analy-
ses demonstrate the presence of signifi cantly greater comor-
bid conditions and emphasize increased use of analgesic and 
adjunctive medications as well as overall resource utilization 
in patients with CLBP relative to non-CLBP individuals. Such 
data may help inform clinical decisions regarding appropriate 
management strategies for patients with CLBP. Although a 
comparison of the burden of CLBP with other musculoskel-
etal disorders was not a goal of this study, such comparisons 
are warranted, and the results reported here can provide a 
useful baseline for further research.   

certain to what extent current recommendations for pharma-
cologic therapy were followed. 

 Short-acting opioids are frequently used as rescue media-
tion or on an “as needed” basis, and the high prescribing 
of these medications (36.5%) may support this type of use. 
Although the frequency of use of long-acting opioids was low 
(3.8%), the median (7.0) number of prescriptions were higher 
than for any other medication. A similarly high rate of opi-
oid prescribing (37.7%) for CLBP was previously reported,  41   
but these rates are substantially lower than the 60% recently 
suggested on the basis of patient self-report for a popula-
tion of patients with CLBP in a regional study.  42   Although 
Ritzwoller  et al   39   observed an overall lower rate of opioid 
use (28.5%), they reported that use increased with increas-
ing number of LBP episodes, an observation we could not 
confi rm because of database limitations. Opioids continue 
to be recommended and used, despite evidence of a negative 
association with outcomes in CLBP, including function and 
productivity,  21   ,   43   ,   44   and an increased likelihood of substance 
use disorders.  45   

 Prescribing of pain-related medications in the CLBP 
cohort was paralleled by mean costs for these medica-
tions that were nearly twice that of controls and median 
costs that were slightly more than 3-fold higher. We also 
observed signifi cantly greater resource utilization compared 
with controls across all other resource categories, resulting 
in costs approximately 2- to 3-fold higher across catego-
ries and total costs more than 2-fold higher among patients 
with CLBP. The primary cost driver was outpatient visits, 
accounting for 59% of total medical costs. This high utili-
zation of outpatient services may be indicative of less than 
optimal effi cacy of therapeutic regimens, because there was 
still a substantial need for these services despite prescrib-
ing of pain-related medications. However, it could not be 
determined to what extent these services were specifi cally 
for CLBP, and the possibility exists that at least some of 
these visits were related to comorbidities. 

 Although acupuncture and chiropractic services are among 
the nonpharmacologic therapies that are recommended,  14   ,   46   
they are often not reimbursed by health insurance plans, and 
the extent to which these services were covered in the study 
database is not known. Therefore, it is likely that our assess-
ment of these resources represents an underestimate. 

 Limitations associated with such retrospective database 
analyses include errors in coding and recording, which could 
potentially result in misdiagnosis in a proportion of patients. 
Because we required at least 2 claims in each of 2 consecu-
tive years (at least 4 claims during a 2-yr period) with a diag-
nosis code for CLBP to select patients in the CLBP cohort, 
we do not think that coding errors could have affected our 
identifi cation of patients with CLBP. However, the comor-
bidity burden might be overestimated in our study, because 
the presence of comorbidities was identifi ed on the basis 
of 1 or more claims for each comorbidity during the study 
period. Although this might be a potential limitation, any 
overestimation is likely to be random and unlikely to differ-
entially affect either group, thus maintaining the validity of 

  ➢  Key Points 

            Relative to controls, patients with CLBP had a signifi -
cantly higher ( P   <  0.0001) prevalence of musculosk-
eletal and neuropathic pain conditions and common 
sequelae of pain including depression, anxiety, and 
sleep disorders.  

          Pain-related pharmacotherapy was signifi cantly 
greater ( P   <  0.0001) among patients with CLBP 
including opioids, NSAIDs, and tramadol.  

          Prescribing of “adjunctive” medications (for depres-
sion, anxiety, and insomnia) was also signifi cantly 
greater ( P   <  0.0001) among patients with CLBP.  

          Health care costs were signifi cantly higher ( P   <  
0.0001) in the CLBP cohort, refl ecting the greater 
resource utilization among these individuals.  

          Total direct medical costs were estimated at $8386 
 ±  $17,507 in the CLBP group and $3607  ±  $10,845 in 
the control group;  P   <  0.0001.    
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