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Background: The purpose of this study was to assess select medication utilization prior to
duloxetine initiation among patients with major depressive disorder, generalized anxiety disorder,
diabetic peripheral neuropathic pain, fibromyalgia, and musculoskeletal pain associated with
osteoarthritis or low back pain.
Methods: Commercially insured duloxetine initiators between January 1, 2007 and March 31,
2010 were identified from a large US administrative claims database. Disease subgroups were
constructed based on diagnosis from medical claims during the 12 months prior to duloxetine
initiation. Prior use of antidepressants, anticonvulsants, opioids, nonsteroidal anti-inflammatory
drugs, and muscle relaxants was assessed during the 12-month preinitiation period.
Results: This study identified 56,845 (2007), 44,838 (2008), and 65,840 (January 2009 to
March 2010) duloxetine initiators. Among the 2009 initiators, utilization patterns were similar
for patients with major depressive disorder and generalized anxiety disorder, with antidepressants being the most used (84% and 80%, respectively), followed by opioids (58% and 55%,
respectively). Patients across pain-related conditions also had similar utilization patterns, with
opioid use being the highest (76%–82%), followed by antidepressants (65%–72%). Use of other
medication classes was common (29%–63%) but less frequent, and over 50% of the patients
used any antidepressants, 70% used any antidepressants or anticonvulsants, and 90% used any
antidepressants, anticonvulsants, or opioids. Trends in the use of these select medications were
similar between 2007 and 2009.
Conclusion: Patients used several types of medications over the 12 months prior to initiating
duloxetine across disease states, with antidepressants and opioids being the most frequently
used medications. Trends of select medication use were similar over time.
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Duloxetine, a serotonin-norepinephrine reuptake inhibitor, received approval from
the US Food and Drug Administration for the treatment of major depressive disorder
(2004), generalized anxiety disorder (2007), and several chronic pain conditions, ie,
diabetic peripheral neuropathic pain (2004), fibromyalgia (2008), and chronic musculoskeletal pain associated with osteoarthritis and chronic low back pain (2010).1
Many studies have examined the efficacy and safety of duloxetine in a clinical trial
setting over the past 10 years.2–11 More recently, the use of duloxetine in real-world
practice for specific medical conditions has been assessed.12–21 However, no known
published study has reported the pattern of medication use prior to duloxetine initiation
for patients across the above-mentioned conditions.

Journal of Pain Research 2012:5 271–278
271
© 2012 Bernauer et al, publisher and licensee Dove Medical Press Ltd. This is an Open Access article
which permits unrestricted noncommercial use, provided the original work is properly cited.

Dovepress

Bernauer et al

Several types of medications, including antidepressants,
anticonvulsants, opioids, muscle relaxants, and nonsteroidal
anti-inflammatory drugs (NSAIDs) are recommended by
the clinical guidelines for use by individuals with major
depressive disorder, generalized anxiety disorder, diabetic
peripheral neuropathic pain, fibromyalgia, osteoarthritis, or
low back pain.22–28 The purpose of this study was to describe
the utilization of these common medications during the
12 months prior to duloxetine initiation among commercially
insured patients with major depressive disorder, generalized anxiety disorder, diabetic peripheral neuropathic pain,
fibromyalgia, osteoarthritis, or low back pain using the most
recent claims data, and to evaluate the change in medication
use patterns over the past three years. Using a large commercial administrative claims database from the US, this
study describes the demographic characteristics of patients
who initiated duloxetine across indications and examines
the use of select medications during the 12 months prior to
duloxetine initiation over time.

Materials and methods
Data source
This is a retrospective study using administrative medical
and pharmacy claims data between January 1, 2006, and
March 31, 2010, from the Thomson Medstat MarketScan
commercial claims database. The database captures patient
enrolment, prescription medication, and inpatient and outpatient resource utilization information gathered from around
100 US payers; it also links paid claims and encounter
data to detailed patient information over time. Enrolment
records provide health plan enrollees’ demographics and
health insurance plan characteristics, including age, gender,
region of residence, plan type, and plan enrolment status. The
medical service claims collect detailed information during
inpatient and outpatient health care encounters, including
date and place of service, provider type, provider payments,
and International Classification of Diseases, 9th Revision,
Clinical Modification (ICD-9-CM) diagnosis and procedure
codes. Finally, the pharmacy claims file contains information
on medications dispensed, including National Drug Code,
dispense date, quantity, days supplied, and plan-paid and
patient-paid amounts.

Sample selection
Patients who initiated duloxetine in 2007, 2008, and 2009
to March 2010 were identified. Initiation was defined as no
duloxetine pill coverage in the previous 90 days. The corresponding dispense date for the initial duloxetine claim was
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denoted as the “index date”. Patients included were further
required to have had at least one health care encounter for
the following conditions in the 12 months prior to the index
date, which was determined by the service date and associated
ICD-9-CM diagnosis codes of the corresponding medical
claims for major depressive disorder (ICD-9-CM: 296.2x,
296.3x), generalized anxiety disorder (ICD-9-CM: 300.02),
diabetic peripheral neuropathic pain (ICD-9-CM: 250.6x,
357.2x), fibromyalgia (ICD-9-CM: 729.1x), osteoarthritis
(ICD-9-CM: 715.xx), or low back pain (ICD-9-CM: 720.1x,
721.3x, 724.2x, 724.5x, 724.8x, 722.83, 724.02, 721.90,
722.10). Selected patients were also required to have at least
12 months of continuous enrollment prior to the index date
and had to be 18–64 years old as of the index date.

Cohort construction
Annual cohorts of duloxetine initiators were created for
2007, 2008, and 2009 to March 2010 (referred to as the
2009 cohort). A patient could be included in multiple annual
cohorts if s/he met the inclusion criteria in multiple years.
All individuals were further assigned to six disease subcohorts (ie, major depressive disorder, generalized anxiety
disorder, diabetic peripheral neuropathic pain, fibromyalgia,
osteoarthritis, and low back pain) based on whether they had
a medical claim for any of these conditions in the 12 months
prior to the index date. If a patient had medical claims for
multiple conditions, this individual was assigned to multiple
disease subcohorts.

Study measures
Medication utilization during the 12 months prior to duloxetine initiation was examined for the following therapeutic classes of medications individually: antidepressants,
anticonvulsants, opioids, muscle relaxants, and NSAIDs
(Appendix A). In addition, use of medications from any
of the following six selected lists of drug classes was also
examined: any selective serotonin reuptake inhibitors; any
selective serotonin reuptake inhibitors, venlafaxine, or other
antidepressants; any antidepressants (selective serotonin
reuptake inhibitors, venlafaxine, tricyclic antidepressants,
or other antidepressants); any antidepressants or anticonvulsants; any antidepressants, anticonvulsants, or opioids; and
any antidepressants, anticonvulsants, opioids, or NSAIDs.

Analysis
Demographic characteristics including age, gender, geographic region, and health plan type were assessed for all
duloxetine initiators in each study year. Comparisons of
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duloxetine initiators for demographic characteristics between
study years were examined using the Chi-square test for
categorical variables and the t-test for continuous variables.
For the 2009 initiators, demographic characteristics were
also assessed for each disease subcohort. Proportions of
duloxetine initiators with select medication utilization in the
12 months prior to duloxetine initiation were reported for
each disease subcohort and the study periods (2007, 2008,
and 2009). Utilization was examined for the six selected lists
of medication classes.

Results
Demographic characteristics

diabetic peripheral neuropathic pain cohort was the smallest
(n = 2,334; 3.5%). On average, patients with generalized anxiety
disorder or major depressive disorder were the youngest (mean
age 42.3 years and 45.2 years, respectively) while those with
diabetic peripheral neuropathic pain or osteoarthritis were the
oldest (mean age 53.9 years and 53.1 years, respectively). Over
70% of the patients in each of the disease subcohorts were
female except for those with diabetic peripheral neuropathic
pain (58.1%). The distribution by region or health plan type was
similar across cohorts. Similar trends across disease subcohorts
were found in 2007 and 2008 (data not shown).

Prior medication utilization

The study identified 56,845 duloxetine initiators in 2007,
44,838 in 2008, and 65,840 in 2009 (Table 1). The mean patient
age ranged between 46.6 years (2009) and 47.1 years (2008),
and about 75% of the patients were female. Close to half of
the patients lived in the southern region, and approximately
two-thirds were enrolled in a preferred provider organization
health plan. Among the 2009 duloxetine initiators, the low back
pain cohort (n = 27,781; 42.2%) had the most patients, followed
by major depressive disorder (n = 19,546; 29.7%), while the

Figure 1 shows utilization of select medications over the
12 months prior to duloxetine initiation between 2007
and 2009. Among the five medication therapeutic classes
examined, antidepressants were used most frequently (by
approximately three-quarters of patients), followed by opioids (about two-thirds of patients). Between 35% and 40%
of the patients used anticonvulsants, muscle relaxants, or
NSAIDs during the previous 12 months. The medication
utilization trend was consistent over time.

Table 1 Characteristics of duloxetine initiators
Overall
Patients (n)
Proportion among all initiators (%)
Age categories (%)
18–34 years
35–44 years
45–54 years
55–64 years
Mean age (±SD)
Female (%)
Region (%)
Northeast
North central
South
West
Unknown
Health plan type (%)
Comprehensive
   Health maintenance organization
Point of service
   Preferred provider organization
Other
Missing

2009

2007

2008

2009

MDD

GAD

DPNP

FM

OA

LBP

56,845

44,838

65,840

19,546
29.7

5,764
8.8

2,334
3.5

15,362
23.3

12,317
18.7

27,781
42.2

*
15.5
23.1
32.7
28.8
46.7
(11.2)
74.5*
*
8.5
25.0
52.4
13.5
0.6
*
4.6
17.0
11.3
61.8
4.0
1.4

*
14.7
21.8
33.2
30.3
47.1*
(11.1)
74.8
*
7.8
27.6
48.0
16.1
0.6
*
4.6
16.0
13.3
59.1
4.3
2.6

16.2
22.6
31.8
29.4
46.6
(11.3)
75.1

19.7
23.3
31.5
25.5
45.2
(11.7)
74.0

27.5
27.0
27.3
18.2
42.3
(11.9)
71.6

2.1
10.5
32.2
55.1
53.9
(7.8)
58.1

11.8
21.7
35.7
30.9
47.9
(10.3)
87.0

3.4
10.6
35.3
50.7
53.1
(8.1)
77.3

12.5
21.3
34.3
31.8
48.0
(10.5)
74.0

8.6
27.9
49.0
14.3
0.3

10.0
29.1
43.2
17.3
0.4

10.5
27.9
49.0
12.3
0.2

8.2
26.4
52.7
12.6
0.1

7.9
28.7
48.6
14.6
0.3

8.3
27.9
50.3
13.2
0.3

7.7
27.0
51.0
14.0
0.3

2.9
15.4
8.7
65.9
4.8
2.3

2.9
16.8
9.6
64.3
4.6
1.9

2.0
14.5
7.5
68.4
4.9
2.7

4.7
16.2
8.6
64.6
3.9
1.9

2.8
15.0
8.5
66.9
4.4
2.4

4.0
15.2
8.7
65.5
4.3
2.4

3.4
14.5
8.6
66.6
4.6
2.3

Notes: *Statistically significant at P , 0.05 compared with 2009 using Chi-square test for categorical variables (age, category, gender, health plan type, and region) and
Student’s t-test for continuous variable (mean age).
Abbreviations: DPNP, diabetic peripheral neuropathic pain; FM, fibromyalgia; GAD, generalized anxiety disorder; LBP, low back pain; SD, standard deviation; MDD, major
depressive disorder; OA, osteoarthritis.
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Figure 1 Use of select medications during the 12 months prior to duloxetine
initiation across disease states.

Patterns of prior medication use were similar among
duloxetine initiators with major depressive disorder or
generalized anxiety disorder (Figure 2). Among the 2009
duloxetine initiators, utilization of antidepressants was the
highest (around 80%) across the medications examined,
followed by opioids (around 60%). Use of anticonvulsants,
muscle relaxants, and NSAIDs was frequent but less common (between 30% and 40%). The trends across years were
very similar.
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Figure 2 Use of select medications during the 12 months prior to duloxetine
initiation among patients with major depressive disorder or generalized anxiety
disorder.
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Prior medication use among duloxetine initiators across
pain-related conditions is presented in Figure 3. Across all
cohorts in 2009, opioid use was the highest, followed by
antidepressants. The use of anticonvulsants was different
across cohorts, with the highest use in diabetic peripheral
neuropathic pain but similar use among the other cohorts.
Muscle relaxants and NSAIDs had the lowest use among
patients with diabetic peripheral neuropathic pain. The
highest utilization of muscle relaxants was among patients
with low back pain, while the highest use of NSAIDS was
among patients with osteoarthritis. Similar trends were found
in 2007 and 2008.
Figure 4 shows the use of six different select medication
classes during the 12 months prior to duloxetine initiation
over time. Patterns of use in 2009 were similar between major
depressive disorder and generalized anxiety disorder patients:
about 50% of the patients used selective serotonin reuptake
inhibitors; 70% used any antidepressants (selective serotonin
reuptake inhibitors, venlafaxine, tricyclic antidepressants,
and other antidepressants); 80% used any antidepressants
or anticonvulsants; 90% of the patients used any antidepressants, anticonvulsants, or opioids; and the percentages did
not change much after adding NSAIDs to the examined list
of medications. The use of these medications in 2009 was
also similar across the pain-related conditions: antidepressants had the lowest use in diabetic peripheral neuropathic
pain, but similar use among the other cohorts and similar to
the trends observed in major depressive disorder and generalized anxiety disorder; 70%–80% of the patients used any
antidepressants or anticonvulsants; 90% used any antidepressants, anticonvulsants, or opioids; and adding NSAIDs had
minimal impact. Overall, the patterns were consistent from
2007 through 2009.

Using the Thomson Medstat MarketScan commercial claims
database, this study is the first to assess select medication use
during the 12 months prior to duloxetine initiation among
patients with major depressive disorder, generalized anxiety
disorder, diabetic peripheral neuropathic pain, fibromyalgia,
or chronic musculoskeletal pain due to osteoarthritis or low
back pain between 2007 and 2009. Many patients were found
to have used other medications, including antidepressants,
anticonvulsants, opioids, NSAIDs, and muscle relaxants,
before their initiation of duloxetine. Use of select medications was similar among patients with major depressive
disorder and generalized anxiety disorder, and a similar
medication use pattern was also found for the pain-related
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Figure 3 Use of select medications during the 12 months prior to duloxetine
initiation among patients with pain indications.

Figure 4 Use of select medications over the 12 months prior to duloxetine
initiation over time.

medical conditions (fibromyalgia, diabetic peripheral neuropathic pain, osteoarthritis, low back pain). From 2007 to
2009, utilization of these medications was relatively stable
over time.
Not surprisingly, antidepressants were the most commonly
used medications prior to duloxetine initiation among patients

with major depressive disorder, because some patients may
have been required to use a generically available medication
before some of the branded medications could be prescribed.
Use of antidepressants was also high among duloxetine initiators with diabetic peripheral neuropathic pain, fibromyalgia,
osteoarthritis, or low back pain. This may be because many of
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these patients also have comorbid depression.29,30 In general,
claims data do not capture the reason for which a medication
is prescribed. With the multiple approved indications for
duloxetine and the likelihood of comorbid medical conditions
associated with the cohorts examined, we are unable to identify the reason why patients were prescribed duloxetine.
Opioid use was high among duloxetine initiators with
pain-related medical conditions, and this is consistent with the
treatment guidelines because opioids are recommended for
treating diabetic peripheral neuropathic pain, fibromyalgia,
osteoarthritis, and low back pain.22,25,31–34 The widespread
use of opioids by patients with major depressive disorder
or generalized anxiety disorder might be because many
of these patients also have comorbid pain.29,30 Long-term
opioid treatment may result in significant side effects and
lead to tolerance and dependence,35 so further research is
warranted to assess such use in these conditions.
Use of muscle relaxants and NSAIDs was similar across
the disease subcohorts, with relatively lower use in major
depressive disorder, generalized anxiety disorder, and diabetic peripheral neuropathic pain, and relatively higher use
in fibromyalgia, osteoarthritis, and low back pain. Unlike
in osteoarthritis and low back pain, where NSAIDs are
recommended by the treatment guidelines,24,25,32,36 the high
use of NSAIDs observed in the fibromyalgia cohort may be
driven by other pain comorbidities,18,20,37 given that no studies have confirmed the efficacy of NSAIDs in patients with
fibromyalgia.38 Because over-the-counter medications are not
captured in the database examined here, the use of NSAIDs
might be underestimated in this study.
In general, the pattern of select medication use prior
to duloxetine initiation within each disease subcohort was
consistent across the study years. However, a notable change
was observed among fibromyalgia patients, ie, anticonvulsant
use increased by 10 percentage points from 2007 to 2008
followed by a three percentage point decrease from 2008
to 2009. This might be related to the approval of pregabalin in 2007 and duloxetine in 2008 for the management of
fibromyalgia.1,39 Additionally, this study examined data prior
to the approval of duloxetine for chronic musculoskeletal pain
associated with osteoarthritis and low back pain (end of 2010
which is after the end of our study period). Further research is
needed to examine whether the trends observed in this study
will persist after approval of the new indication.
This study had several limitations. First, it used a crosssectional design. Although three years of data were analyzed,
we did not track patients longitudinally. Second, all patients
included had 12 months of continuous enrollment prior to
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duloxetine initiation. Therefore, individuals who dropped out
of the plan at any time during the previous 12 months were
excluded from the analysis. Third, this study was conducted
among commercially insured individuals who received their
health insurance through employment. The findings from this
study may not be generalizable to other populations with
different characteristics, such as the Medicare or Medicaid
populations. Fourth, identification of medical conditions was
based on ICD-9-CM diagnosis codes recorded in administrative claims, thus was not validated by medical chart review.
Therefore, medical problems encountered by patients but not
captured in administrative claims were not recognized. Fifth,
this study only focused on select medication utilization rather
than comprehensive medication use. Finally, only outpatient
prescription medication use was examined. Over-the-counter
medication utilization was not captured in the database
because its use was not assessed in this study.

Conclusion
Commercially insured patients used several types of medications prior to duloxetine initiation. Antidepressants were
the most commonly prescribed among patients with major
depressive disorder or generalized anxiety disorder, followed
by opioids. Among duloxetine initiators with diabetic peripheral neuropathic pain, fibromyalgia, osteoarthritis, or low
back pain, opioids were the most frequently used followed
by antidepressants. Over the 12 months prior to duloxetine
initiation, over 50% of the patients used any antidepressants,
70% used any antidepressants or anticonvulsants, and 90%
used any antidepressants, anticonvulsants, or opioids. The use
of select medications was stable between 2007 and 2009.

Disclosure
This study was funded by Eli Lilly and Company.
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Appendix A
Medication classes

Specific medications

Antidepressants

Selective serotonin reuptake inhibitors, tricyclic antidepressants, serotonin-norepinephrine reuptake
inhibitors, other antidepressants (bupropion, trazodone, mirtazapine, maprotiline, nefazodone)
Gabapentin, pregabalin, clonazepam, carbamazepine, topiramate, phenytoin, divalproex, zonisamide,
lamotrigine, oxcarbazepine, primidone
Oxycodone, tramadol, codeine, hydrocodone, propoxyphene, meperidine, butorphanol, fentanyl,
pentazocine, oxymorphone, morphine, levorphanol, hydromorphone, methadone
Celecoxib, rofecoxib, valdecoxib, ibuprofen, naproxen, indomethacin, diclofenac, nabumetone, etodolac,
meloxicam, sulindac, piroxicam, oxaprozin, ketoprofen, tolmetin, ketorolac tromethamine, diclofenac
Baclofen, carisoprodol, chlorphenesin, chlorzoxazone, cyclobenzaprine, dantrolene, diazepam, metaxalone,
methocarbamol, orphenadrine

Anticonvulsants
Opioids
Nonsteroidal anti-inflammatory drugs
Muscle relaxants
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