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T he Institute of Medicine estimates that 100 mil-
lion Americans are affected by chronic pain, with 
annual direct and indirect economic burdens, ac-

companied by high social costs, exceeding $600 billion.1 
In March 2013, the American Academy of Pain Medicine 
acknowledged the absence of consensus on the treatment 
of chronic non-cancer pain, and suggested that opioid 
therapy is appropriate when conservative approaches are 
ineffective, as well as when treatment plans are designed 
to sidestep diversion, abuse and addiction, and serious side 
effects.2 Currently, opioids are prescribed for approximate-
ly 90% of patients with chronic pain in the United States3; 
about 90% of patients presenting at pain management cen-
ters already receive an opioid.4 Such high and escalating 
prescription rates are aimed at improving the management 
of nonmalignant pain, and an evaluation of the manage-
ment of chronic and acute non-cancer pain in ambulatory 
and office-based settings in the United States showed that 
opioid prescribing almost doubled (from 11.3% to 19.6% of 
all pain-related visits) between 2000 and 2010.5 

Prior studies have produced varied results regarding the 
effect of opioid therapy use for the treatment of non-can-
cer pain. Most studies and clinical trials with opioids have 
yielded unfavorable results in the short term (eg, 12 weeks), 
demonstrated greater healthcare resource utilization (HRU), 
and indicated considerable risk-benefit concerns.6-12 Howev-
er, there has been considerably less research regarding long-
term outcomes of opioid use on HRU.

Continued opioid treatments have common side effects 
such as sedation, dizziness, nausea, vomiting, and respiratory 
distress,3 with the most prevalent and worst tolerated being 
constipation.3,13 These side effects interfere with treatment 
adherence, work productivity, and health-related quality of 
life, and are associated with escalated HRU and costs.3,13,14 
Medication abuse15 and inadequate adherence and dos-
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ABSTRACT

Objectives: To evaluate treatment patterns, healthcare resource 
utilization, and costs among patients within a large managed care 
population chronically using opioids for non-cancer pain.

Study Design: Retrospective cohort study.

Methods: Patients aged ≥18 years with ≥1 prescription initiat-
ing opioids between January 1, 2007, and December 31, 2011, 
who also had 12 months of continuous pre-index health plan 
enrollment, were identified. Patients with pre-index opioid use or 
cancer diagnosis were excluded. Opioid exposure was stratified 
by treatment duration—short-term (30-182 days) versus chronic 
(≥183 days)—and by index opioid type (weak vs strong).

Results: A total of 2.9 million patients initiating opioids were 
identified, of which 257,602 had at least 30 days of continuous 
use and were included in the study. The mean age was 51 years 
and 52% were female. Overall, 239,998 (93%) patients had short-
term opioid use, and 17,604 (7%) had chronic use; 215,424 (84%) 
initiated treatment with a weak opioid, and 44,712 (17%) with a 
strong opioid. The specialty most associated with the use of less 
potent opioids was general/family practice (28%), and for more 
potent opioids it was surgery (22%). Large increases in health-
care utilization were reported between the pre-index and first 
6-month post initiation periods for chronic users. Utilization rates 
decreased after the first 6 months but never reverted to baseline 
levels. Costs mirrored utilization trends, more than doubling 
between baseline and the first 6 months of treatment for phar-
macy ($2029 vs $4331) and all-cause medical ($11,430 vs $27,365). 
Costs declined after the first 6 months of opioid use but remained 
above pre-index levels. 

Conclusions: These results demonstrated that healthcare resource 
utilization and costs increased during the first 6 months following 
clinical scenarios that necessitated opioid initiation and subse-
quently declined, suggesting the need to monitor patients beyond 
the acute care period.
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ing limits3 stemming from side effects can un-
dermine the analgesic goals of pain control, 
and also result in greater use of emergency 
department (ED) and outpatient services, 
along with substantial cost increases.13,16 

A handful of studies have reported on the 
overall trends and characteristics of patients 
initiating opioid therapy, including long-term 
use14,17; dosing patterns and length of expo-
sure18; the comparison of chronic, acute, and 
non-opioid users19; and prescribing trends 
based on differing pain types,20 among other areas. Over-
all, there has been little systematic coordination of these 
disparate aspects in the literature; it is still not known 
how healthcare costs change over the duration of opioid 
therapy for pain management. The few studies that ex-
amined opioid usage patterns and HRU focused on gas-
trointestinal-related complications13; as of now, there has 
been no longitudinal analysis based on more than 1 year 
of continuous opioid therapy focused on enrollees in a 
national database of commercially insured patients. 

The objective of this study was to describe patient char-
acteristics, treatment patterns, HRU, and costs among 
patients newly initiating opioid therapy. Subgroups 
were examined separately: those patients with at least 6 
months of opioid exposure (chronic users) and those with 
30 to 182 days of opioid use (intermediate-term users), 
combined with indexing on weak or strong opioids. The 
temporality of HRU, costs, and opioid treatment were ex-
amined for the 12-month period prior to initiating opioid 
therapy (pre-index), the first 6 months of treatment, and 
the period after the first 6 months of treatment. 

METHODS 
Data Source and Study Design 

This retrospective cohort study, which utilized an in-
ception cohort (new users) design,21 queried the Health-
Core Integrated Research Environment (HIRE) to 
identify patients with ≥1 prescription (first fill defined as 
index date) for opioids during the period January 1, 2007, 
to December 31, 2011. A repository of more than 40 mil-
lion researchable lives, the HIRE contains medical, phar-
macy, and other administrative claims data originating 
in 14 geographically dispersed commercial health plans, 
yielding coverage across the continental United States. 
This nonexperimental study, which did not require inves-
tigational review board review, complied with all appli-
cable provisions of the Health Insurance Portability and 
Accountability Act. Patient confidentiality was preserved 

throughout and data remained anonymous; researchers 
only had access to relevant data sets, from which indi-
vidual patient identifiers were purged.

Inclusion/Exclusion Criteria 
To be included in the study, patients were required to 

have ≥1 prescription fill for an opioid during the patient 
identification period, and ≥30 days of continuous opioid 
use starting at index, defined as the first prescription fill 
for an opioid medication. In addition, patients were re-
quired to be 18 years or older on the index date and have 
at least 12 months of pre-index health plan enrollment. 
Patients with any prescription fill for opioids during the 
12-month pre-index period were excluded from the study; 
also excluded were patients with a diagnosis of cancer 
during the 12-month pre-index period. A cancer diag-
nosis (International Classification of Diseases, Ninth Re-
vision, Clinical Modification [ICD-9-CM] diagnosis codes 
140.xx-209.3x, 230.xx-234.xx) was based on at least 2 
claims on distinctly different dates for the same type of 
cancer (identified with 3-digit ICD-9-CM diagnosis codes) 
occurring within 60 days of each other.

Study Measures 
Chronic opioid use and patient follow-up. Opioid us-

ers were separated into subgroups based on their duration 
of continuous opioid treatment (30-182 days, considered 
intermediate-term use; and 183+ days, considered chronic 
use) and analyzed separately. Opioid treatment was consid-
ered continuous if an opioid prescription was filled within 
30 days after the prescription date plus the days supply of 
the previous prescription fill. The duration of therapy was 
calculated as the number of days from opioid initiation to 
the date of the last fill considered to be continuous use, 
plus the number of days supply of that fill. All patients 
were required to have at least 30 days of opioid use as a 
means to exclude acute opioid use, while 6 months was 
used to separate chronic opioid use from that of interme-
diate-term ailments such as surgery and fractures, and to 

Take-Away Points
n	 	 The high rates of morbidity, healthcare utilization, and costs among patients 
chronically using opioids varied with treatment duration, type of index opioid, and 
length of persistent exposure.  

n	 	 Costs and healthcare utilization remained at increased levels beyond the acute 
treatment phase compared with the pre-index level, suggesting the need to moni-
tor patients’ opioid treatment and the targeted condition for longer periods follow-
ing the initiation of opioids.  

n	 	 These findings have important clinical and cost implications for stakeholders—
namely patients, providers, and payers—for clinical conditions associated with pro-
longed use of opioid therapy. 
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provide sufficient time for measuring healthcare utilization 
and costs. The 30-day and 6-month thresholds have also 
been used in prior studies of opioid use.13,18 

To investigate how healthcare utilization and costs 
changed for chronic opioid users during an extended peri-
od of continuous use (in excess of 6 months) after the initia-
tion of opioid therapy, the subgroup of chronic use patients 
were analyzed in greater detail before and after the 183rd 
day of opioid treatment. The rationale for this extended 
analysis is based on the hypothesis that considerable costs 
could accrue shortly after the initiation of opioids to ad-
dress the condition that warranted the opioid use, but may 
decrease over time. All comorbid conditions were identi-
fied via ICD-9-CM diagnosis codes, while pharmacy and 
medical records were used to determine medication use.

The observation period of all patients included the 12 
months prior to opioid initiation through the last day of 
continuous opioid therapy.

Comorbidities and prior medication use. Use of medi-
cation other than opioids was identified during the 12 
months prior to opioid initiation. The proportion of pa-
tients with at least 1 prescription fill for each of the classes 
of interest was captured. Comorbid conditions were also 
identified in the 12 months prior to starting opioid ther-
apy, and were based on the presence of at least 1 medical 
claim including an ICD-9-CM diagnosis code of the con-
dition of interest.

HRU and costs. Evaluations of HRU included office, 
outpatient, ED, and inpatient encounters, as well as the 
length of stay of inpatient hospitalizations. Costs were 
calculated using the common health economics measure, 
per patient per year,22,23 which reflected the total accumu-
lated costs divided by number of patient-years of obser-
vation. Included cost categories were total healthcare, 
including inpatient, outpatient, office visit, ED, and phar-
macy. Costs were reported by plan paid, patient paid, and 
total (plan paid + patient paid).

Proportion of days covered (PDC). PDC was used to 
measure opioid use of medications, and was calculated as 
the ratio of the number of days covered by any opioid 
prescription filled during the post index period divided by 
the number of days from index date to end of follow-up. 
Days covered included the date an opioid prescription 
was filled plus the days supply on that prescription minus 
1. If 1 day was covered by multiple opioid medications it 
was only counted once. PDC could range from >0 to 1.0 
for patients not taking any medication, and to 1 for pa-
tients who had all post index days covered. Only patients 
with at least 1 post index opioid fill were included in this 
calculation. 

Opioid strength. The mechanism of action of the opi-
oid class of compounds relies on the ability to bind to 
the opioid receptors in the brain, spinal column, and sur-
rounding tissues. The strength of opioids, strong or weak, 
is based on their affinity for binding with the μ, κ, and δ 
receptors.9 Opioid users were analyzed according to the 
strength of the index opioid: weak (codeine, dihydroco-
deine, hydrocodone, propoxyphene, tapentadol, trama-
dol) versus strong or potent (fentanyl, hydromorphone, 
levorphanol tartrate, meperidine, methadone, morphine, 
oxycodone, oxymorphone).

Statistical Analysis
Analyses were conducted on new opioid users based 

on the first observed prescription fill of opioid medication 
and were stratified based on duration of use (intermediate-
term and chronic use). Additionally, chronic opioid users 
were examined in more detail. Descriptive statistics, in-
cluding proportions and means, are reported throughout. 
Unadjusted bivariate statistical tests (χ2 and t tests) were 
used to compare patient demographics and opioid use 
between those initiating strong versus weak opioids and 
intermediate-term users versus chronic users. 

Costs per patient-year, allowing for unequal follow-
up times, were reported for chronic users across 3 time 
points: during the 12-month pre-index period, the first 6 
months of therapy, and the period after the first 6 months 
of therapy. To obtain generalized estimating equations to 
compare costs across each time point, we used repeated 
measures gamma regression analyses (to account for with-
in-patient correlation and the skewed nature of cost data), 
weighted for follow-up times.

RESULTS 
Data Attrition and Sample Size

From the 21.8 million identified patients, 2.9 million 
were included in the analysis (21.8%). Of those, a total of 
239,998 patients with no prior malignancy had intermedi-
ate-term opioid use, and 17,604 patients had chronic use 
identified. A total of 215,424 patients initiated treatment 
with a weak opioid, while 44,712 commenced treatment 
with a strong opioid (2534 initiated a weak and strong 
opioid simultaneously and were counted within each 
subgroup).

Patient Demographics and Index Opioid Exposure
More than 250,000 patients had intermediate-term or 

chronic opioid exposure: 239,998 had intermediate-term 
use (2.6 ± 1.0 months on average; median = 2.2 months), 



VOL. 21, NO. 3 n THE AMERICAN JOURNAL OF MANAGED CARE n	 e225

Chronic Opioid Treatment for Non-Cancer Pain

and 17,604 had chronic opioid use (15.8 ± 11.0 months on 
average; median = 11.3 months). The duration of follow-
up did not differ between weak and strong opioid users 
(mean = 3.5 vs 3.6 months; median = 2.3 vs 2.4 months, 
respectively), as shown in Table 1. The overall population 

was 51 years old on average and had slightly more females 
(52%). Patients initiating weak opioids were slightly older 
(mean = 54 years; median = 53 years) with a smaller pro-
portion of females (49%), and those initiating a strong opi-
oid were slightly younger (mean = 50 years; median = 50 

n Table 1. Demographics and Index Opioid Use

Length of Opioid Therapy   Strength of Index Opioid  

   Short-term use  
(N = 239,998)

Chronic use  
(N = 17,604)

 
Pa

Weak  
(N = 215,424)

Strong  
(N = 44,712) 

  
P a,b

Follow-up time in months, 
mean/median (SD)

2.6/2.2 (1.0) 15.8/11.3 (11.0)   3.5/2.3 (4.4) 3.6/2.4 (4.7)  

Age, mean (SD) 50.9 (16.1) 53.8 (16.4) <.001 51.3 (16.2) 50.0 (15.7) <.001

Female, n (%) 125,547 (52.3) 8637 (49.1) <.001 113,840 (52.8) 21,628 (48.4) <.001

Health plan type, n (%)       <.001       <.001

HMO 51,910 (21.6) 3112 (17.7)   43,376 (20.1) 12,090 (27.0)  

PPO 138,102 (57.5) 10,536 (59.9)   125,889 (58.4) 24,253 (54.2)  

CDHP 7981 (3.3) 470 (2.7)   6983 (3.2) 1571 (3.5)  

Other commercial 42,005 (17.5) 3486 (19.8)   39,176 (18.2) 6798 (15.2)  

Geographic region, n (%)       <.001     <.001

Northeast 43,953 (18.3) 2490 (14.1)   34,363 (16.0) 12,439 (27.8)  

Midwest 79,821 (33.3) 6736 (38.3)   74,487 (34.6) 13,031 (29.1)  

South 62,338 (26.0) 4646 (26.4)   55,902 (25.9) 11,662 (26.1)  

West 53,886 (22.5) 3732 (21.2)   50,672 (23.5) 7580 (17.0)  

Index opioid type, n (%)                

Weak opioids 200,712 (83.6) 14,712 (83.6) .839 215,424 (100.0) 2534 (5.7) n/a

Hydrocodone 122,070 (50.9) 8386 (47.6) <.001 130,456 (60.6) 1750 (3.9) n/a

Tramadol 44,347 (18.5) 4320 (24.5) <.001 48,667 (22.6) 451 (1.0) n/a

Propoxyphene 23,205 (9.7) 1601 (9.1) .013 24,806 (11.5) 254 (0.6) n/a

Codeine 12,707 (5.3) 570 (3.2) <.001 13,277 (6.2) 107 (0.2) n/a

Other 284 (0.1) 11 (0.1) .035 295 (0.1) 0 (0.0) n/a

Strong opioids 41,637 (17.3) 3075 (17.5) .6881 2534 (1.2) 44,712 (100.0) n/a

Oxycodone 37,557 (15.6) 2371 (13.5) <.001 1956 (0.9) 39,928 (89.3) n/a

Fentanyl 1200 (0.5) 303 (1.7) <.001 230 (0.1) 1503 (3.4) n/a

Hydromorphone 1374 (0.6) 106 (0.6) .6156 85 (0.0) 1480 (3.3) n/a

Morphine 898 (0.4) 219 (1.2) <.001 130 (0.1) 1117 (2.5) n/a

Methadone 353 (0.1) 198 (1.1) <.001 34 (0.0) 551 (1.2) n/a

Other 945 (0.4) 47 (0.3) .009 140 (0.1) 852 (2.0) n/a

Prescribing physician type, n (%)         <.001         <.001

Family medicine/general practice 62,615 (26.1) 5995 (34.1)   60,895 (28.3) 8178 (18.3)  

Surgery 35,934 (15.0) 1448 (8.2)   28,588 (13.3) 9677 (21.6)  

Internal medicine 32,344 (13.5) 3250 (18.5)   31,017 (14.4) 4835 (10.8)  

Emergency medicine 8916 (3.7) 361 (2.1)   6790 (3.2) 2543 (5.7)  

Unknown 71,440 (29.8) 4421 (25.1)   63,821 (29.6) 12,563 (28.1)  

Other specialty 28,749 (12.0) 2129 (12.1)   24,313 (11.3) 6916 (15.5)  

CDHP indicates consumer-driven health plan; HMO, health maintenance organization; n/a, not applicable; PPO, preferred provider organization.  
aChi-square and t tests were used for statistical comparisons, unadjusted for covariates. 
bStatistical comparisons between those indexing weak versus strong opioids excludes patients who index both (n = 2534), resulting in sample sizes of 212,890 
for weak opioid initiators and 42,178 for strong opioid.  
“n/a” indicates that comparison is not applicable; only patients initiating either a weak or strong opioid, but not both, are included in the analysis.
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years) with a lower percentage of females (48%). Among 
all opioid users, 83.6% were indexed on a weak opioid and 
17.4% on a strong opioid (1% indexed on both)—propor-
tions that remained consistent regardless of the duration 
of exposure. 

Hydrocodone and oxycodone were the most com-
monly prescribed weak and strong opioids, respectively, 
at index in both duration strata. Among all other opioids 
prescribed at index, the largest difference in the propor-
tions between intermediate-term and chronic users was 
observed for tramadol (18.5% for intermediate-term users 
vs 24.5% for chronic users). The most common specialties 
for index prescribers of weak opioids was family medicine 
(FM) / general practice (GP) (28.3%), while for strong opi-
oids, it was surgery (21.6%); evidently, patients were more 
likely to receive strong opioids following surgery than 
during a routine office visit. Greater proportions of pa-
tients with chronic opioid use were prescribed their index 
medication by an FM/GP or internal medicine physician 
compared with short-term users (52.5% vs 39.6%, respec-
tively). Almost twice the proportion of intermediate-term 
users received the prescription for their index medication 

from a surgeon compared with chronic users (15% vs 8.2%, 
respectively). This may reflect the nature of conditions be-
ing treated by the differing specialties.

Baseline Comorbidities and Medication Use by 
Patient Groups

Common pre-specified comorbid conditions and medi-
cation classes were found with greater frequency among 
chronic opioid users than among intermediate-term us-
ers; notable differences were observed for patients with 
low back pain (27.7% vs 18.6%), cardiovascular disease 
(51.2% vs 45.9%; and especially noticeable for hyperten-
sion), and anxiety (11% vs 7.5%), respectively, as shown 
in Figure 1. Small differences in medications use were ob-
served between the 2 duration-of-therapy groups; chronic 
use patients had slightly greater usage of almost every pre-
specified medication type (eg, antidepressants, antianxiety 
agents, anticonvulsants, muscle relaxants), as shown in 
Figure 2. The prevalence of comorbid conditions was sim-
ilar for patients who initiated a strong opioid versus those 
initiating weak opioids; however, a substantial difference 
in proportion was observed for nontraumatic fracture 

n Figure 1. Comorbid Conditions
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All P values for comparisons of chronic versus short-term opioid use are <.01. P values for comparisons of strong versus weak index opioid are <.01 
with the exception of diabetes (P = .343) and do not include patients who initiated strong and weak opioids simultaneously.
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(13.9 vs 5.2%) and substance abuse (10.1% vs 6.7%). Pa-
tients initiating strong opioids, however, had fewer fills 
for every major medication class during the pre-index pe-
riod, possibly indicating an undertreated population for 
their comorbid conditions. 

Post Index Treatment Patterns 
For both intermediate-term and chronic users, hydro-

codone and tramadol were the most utilized weak opi-
oids during follow-up; oxycodone was the most utilized 
strong opioid. Interestingly, despite low use of all strong 
opioids at index (excluding oxycodone), the proportion 
of patients exposed to fentanyl, hydromorphone, and 
morphine increased during follow-up. This increase was 
at least 10-fold for chronic users, as shown in Table 2. Of 
the patients indexing on a weak opioid, 17% and 9.4% 
were exposed to strong opioids, oxycodone and fentanyl, 
respectively, during the follow-up. Conversely, of those 
indexing on a strong opioid, 42% and 9.9% were exposed 
to weak opioids: hydrocodone and tramadol, respec-

tively, during follow-up. On average, chronic users filled 
prescriptions for 2.3 different types of opioids (median = 
2.0) and had opioid medication on hand for 76% of the 
follow-up period, while intermediate-term users filled pre-
scriptions for 1.7 different types of opioids (median = 1.0) 
and had opioid medication on hand for just 42% of the 
follow-up period. The low PDC within the short-term pa-
tients’ follow-up likely reflects the acute nature of their 
treatment. No difference in PDC was seen between users 
of weak and strong opioids, although initiators of strong 
opioids filled more types during follow-up (mean = 2.0 vs 
1.6 and median = 2.0 vs 1.0, respectively). 

HRU Pre- and Post Index 
Patients indexing on a strong opioid had more than 

twice the number of mean prior inpatient hospitalizations 
compared with patients who indexed on weak opioids 
(0.48 vs 0.21 visits in the pre-index period, respectively), as 
shown in Figure 3. Prior utilization of ED, office, and out-
patient visits was also higher. Chronic opioid users had 

n Figure 2. Medication Use Prior to Opioid Initiation
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P values for comparisons of chronic versus short-term opioid use are <.01 except for bone density regulators (P = .763). P values for comparisons of 
strong versus weak index opioid are <.01 with the exception of antianxiety agents (P = .764) and anticonvulsants (P = .858), and do not include patients 
who initiated strong and weak opioids simultaneously.
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n Table 2. Opioid Use During Post Index Perioda 

Length of Opioid Therapy Strength of Index Opioid

  Short-term use  
(N = 239,998)

Chronic use  
(N = 17,604)

 
P b

Weak 
 (N = 215,424)

Strong  
(N = 44,712)

 
 P b,c

Follow-up time in months, 
mean (SD)

2.6 (0.96) 15.8 (11.0)   3.5 (4.4) 3.6 (4.7)  

Number of patients with  
at least 1 fill (n, %)

                

Weak opioids  220,742 (92.0) 16,412 (93.2) <.001 215,424 (100) 24,264 (54.3) n/a

Hydrocodone 158,261 (65.9) 12,890 (73.2) <.001 154,133 (71.5) 18,968 (42.4) <.001

Tramadol 59,543 (24.8) 7022 (39.9) <.001 62,734 (29.1) 4445 (9.9) <.001

Propoxyphene 36,474 (15.2) 3131 (17.8) <.001 36,650 (17.0) 3338 (7.5) <.001

Codeine 18,854 (7.9) 1352 (7.7) .402 18,827 (8.7) 1519 (3.4) <.001

Other weak opioid 685 (0.3) 162 (0.9) <.001 698 (0.3) 165 (0.4) .2785

Strong opioids  89,849 (37.4)  9417 (53.5) <.001 57,088 (26.5) 44,712 (100) n/a

Oxycodone 68,382 (28.5) 7131 (40.5) <.001 36,650 (17.0) 40,908 (91.5) <.001

Fentanyl 23,644 (9.9) 3423 (19.4) <.001 20,228 (9.4) 7317 (16.4) <.001

Hydromorphone 10,972 (4.6) 1756 (10.0) <.001 8254 (3.8) 4701 (10.5) <.001

Morphine 11,332 (4.7) 2350 (13.3) <.001 9674 (4.5) 4275 (9.6) <.001

Other 6810 (2.8) 1478 (8.4) <.001 5545 (2.6) 3001 (6.7) <.001

Length of continuous  
opioid therapy, mean (SD)

52.0 (29.4) 464.4 (337.9) n/a 79.7 (137.9) 82.8 (147.0) n/a

30 to 90 days, n (%) 214,739 (89.5)       179,512 (83.3) 37,289 (83.4)  

91 to 182 days, n (%) 25,259 (10.5)       21,200 (9.8) 4348 (9.7)  

183 to 365 days, n (%)     9989 (56.7)   8416 (3.9) 1674 (3.7)  

>1 to 2 years, n (%)     4674 (26.6)   3900 (1.8) 823 (1.8)  

>2 to 3 years, n (%)     1702 (9.7)   1395 (0.6) 325 (0.7)  

>3 years, n (%)     1239 (7.0)   1001 (0.5) 253 (0.6)  

Proportion of days covered 
with an opioid,d mean (SD)

0.42 (0.2) 0.76 (0.2) <.001 0.44 (0.2) 0.44 (0.2) .208

Switched opioid type at 
least once, n (%)

18,488 (7.7) 2730 (15.5) <.001 16,597 (7.7) 4621 (10.3) <.001

Time to first switche mean 
(SD)

40.2 (24.8) 148.5 (173.6) <.001 57.8 (80.5) 41.2 (52.6) <.001

Added new opioid type at 
least once, n (%)

19,836 (8.3) 5300 (30.1) <.001 19,658 (9.1) 7354 (16.4) <.001

Time to first add-one mean 
(SD)

24.9 (21.0) 162.6 (209.4) <.001 57.4 (117.3) 35.4 (82.5) <.001

Number of different opioids 
filled, mean (SD)

1.7 (0.9) 2.3 (1.4) <.001 1.6 (0.9) 2.0 (1.0) <.001

1 type filled, n (%) 132,876 (55.4) 6046 (34.3)   123,323 (57.2) 15,599 (34.9)  

2 types filled, n (%) 73,117 (30.5) 5155 (29.3)   61,009 (28.3) 18,871 (42.2)  

3 types filled, n (%) 23,646 (9.9) 3296 (18.7)   20,677 (9.6) 6906 (15.4)  

>4 types filled, n (%) 10,359 (4.3) 3107 (17.6)   10,415 (4.8) 3336 (7.5)  
aIncludes index opioid fill. 
bChi-square tests were used for comparisons of categorical data and nonparametric Wilcoxon rank-sum tests were used for comparisons of continuous data. 
cStatistical comparisons between those indexing weak versus strong opioids excludes patients who index both (n = 2534), resulting in sample sizes of 
212,890 for weak opioid initiators and 42,178 for strong opioid initiators.  
dProportion of follow-up time covered by at least 1 opioid prescription. 
eIncluding only patients with an event (ie, discontinuation, switch). 
“n/a” indicates not applicable due to variable being directly dependent on cohort definition.
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similar HRU prior to initiating treatment compared with 
intermediate-term users; the only major difference was in 
mean inpatient length of stay (11.6 days for chronic use 
patients vs 7.3 days for intermediate-term use patients; 
medians = 5.0 vs 3.0, respectively). 

Post index, HRU increased substantially relative to 
the pre-index period for the study population—number 
of inpatient visits: 0.25 pre-index to 0.77 per patient year 
post index; ED visits: 0.22 to 0.78; office visits: 6.48 to 13.5; 
and other outpatient visits: 9.70 to 31.9. Additionally, 
patients indexing on a strong opioid continued to have 
higher rates of hospitalization, ED, and outpatient visit 
utilization during the post index period relative to those 
initiating weak opioids. Chronic opioid users had slightly 
lower utilization rates during the post index period com-

pared with short-term users; however, the rates were still 
higher than those observed pre-index. The greater num-
ber of visits per patient per year of treatment for interme-
diate-term users suggests high utilization rates in the first 6 
months while they were exposed to opioids. This hypoth-
esis was investigated further using a subgroup analysis of 
the chronic users.

Subgroup Analysis: Chronic Opioid Users 
Chronic users were examined separately to see how 

HRU and costs change over time while being managed 
with opioid treatment. HRU during the pre-index period, 
the first 6 months post index, and the period after the first 
6 months post index are shown in Figure 4. Large increas-
es were observed from the pre-index period to the first 6 

n Figure 3. Healthcare Resource Utilization During 12-Month Pre-Index Period and 12-Month Post-Index Period
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months after initiation of therapy using opioids, especial-
ly outpatient visits. After 6 months, utilization declined 
but it did not reach pre-index levels. 

Table 3 shows the post index treatment patterns with 
opioids for the first 6 months of treatment versus the pe-
riod after the first 6 months. The proportion of patients 
with each type of opioid was lower during the period 
immediately after the first 6 months of treatment, even 
though follow-up was longer (patients were followed for 
an additional 9.8 months on average [median = 5.3] after 
the first 6 months). The mean number of opioid prescrip-
tion fills was slightly higher in the follow-up period after 
the first 6 months (14.5 vs 11.2 in the first 6 months); 
however, this was likely due to the longer follow-up pe-
riod and outliers, as the median number of fills was higher 
during the first 6 months (9.0 vs 6.0 in the period after). 
More unique types of opioids were filled during the first 
6 months after treatment initiation (mean = 1.9; median 
= 2.0) than in the period after the first 6 months (mean = 
1.5; median = 1.0). The PDC was higher during the first 6 
months after initiation compared with the follow-up pe-
riod beyond 6 months (mean 0.78 vs 0.67; median 0.82 vs 
0.73).

The healthcare costs per patient-year prior to, 6 months 
after, and >6 months after initiation of opioid treatment 
are shown in Table 4. Not unexpectedly, mean all-cause 
pharmacy costs doubled from the 12-month period prior 
to treatment initiation ($2029 ± $3970 per patient per year) 

to the first 6 months of opioid treatment ($4331 ± $7347) 
and beyond the first 6 months of therapy ($4890 ± $7937). 
All-cause medical costs per patient-year also more than 
doubled from the pre-index period ($11,430) to the first 6 
months of treatment ($27,365); costs declined after the first 
6 months of treatment ($15,815) but did not return to pre-
index levels. While inpatient hospital costs almost doubled 
from the pre-treatment period ($7911) to the first 6 months 
of treatment ($12,895), they returned to below pre-treat-
ment levels after the first 6 months of treatment ($7500). 

DISCUSSION 
The results of this study are consistent with prior find-

ings in the literature on patient attributes, treatment pat-
terns, and HRU and costs for patients initiating opioids 
for chronic pain.3,13,18,20 Addressing an important gap in 
the literature, however, we investigated how new initia-
tors of opioids accumulated expenses immediately after 
the start of treatment and how those costs changed over 
time, which to our knowledge has not been investigated 
and reported in any prior published study. It was hypoth-
esized that costs were likely to decline once the target 
condition was controlled or managed. By examining sub-
groups for extended durations, our findings provide new 
insights into changes in HRU and costs over time for pa-
tients chronically using opioids in a real-world managed 
care setting. 

n Figure 4. Healthcare Resource Utilization per Patient-Year (PPY) Prior to, 6 Months After, and >6 Months After 
Initiation of Opioid Treatment, Subset of Chronic Use Patients (n = 17,604)
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As expected, comorbid conditions were more common 
in patients who continued opioid treatments for at least 
6 months. We found that among the pain categories, ar-
thritis and low back pain were the most common, with 
low back pain more prevalent in patients chronically us-
ing opioids. Overall, cardiovascular disease was the most 
commonly occurring comorbidity, followed by psychiat-
ric disorders; both were most prevalent among patients 
chronically using opioids.

Opioid use was more substantial in the first 6 months 
of treatment than after the first 6 months (eg, greater 

number of different prescriptions filled, total number of 
prescriptions). At treatment initiation, the use of a strong 
opioid was less common; 84% of chronic opioid users in-
dexed on a weak opioid. However, during the post index 
period, there was a large increase in use, with more than 
one-half of the patients filling a prescription for at least 1 
strong opioid. Such changes in therapeutic strategy could 
be a reflection of clinicians’ efforts to better manage pain, 
the building of opioid tolerance, and adverse effects in 
tandem. Opioid switching or rotation has been credited 
with reduced side effects while controlling pain.24,25 

n Table 3. Treatment Patterns 6 Months and >6 Months After Opioid Initiation, Subset of Chronic Use Patients  
(n = 17,604)

First 6 Months After Initiation After First 6 Months of Therapy

Follow-up time (months), mean/median (SD) 6.0/6.0 (0.0) 9.8/5.3 (11.0)

At least 1 fill for any weak opioid, n (%) 16,091 (91.4) 13,188 (74.9)

Hydrocodone 11,868 (67.4) 9526 (54.1)

Tramadol 6231 (35.4) 4616 (26.2)

Propoxyphene 2725 (15.5) 1593 (9.0)

Codeine 1068 (6.1) 647 (3.7)

Other weak opioid 70 (0.4) 111 (0.6)

At least 1 fill for any strong opioid, n (%) 7660 (43.5) 6531 (37.1)

Oxycodone 5731 (32.6) 4635 (26.3)

Fentanyl 2326 (13.2) 2039 (11.6)

Morphine 1455 (8.3) 1439 (8.2)

Hydromorphone 1093 (6.2) 943 (5.4)

Other strong opioid 909 (5.2) 978 (5.6)

Number of opioid fills 11.2/9.0 (6.2) 14.5/6.0 (21.1)

Proportion of days covered with at least 1 opioid,  
mean/median (SD)

0.78/0.82 (0.19) 0.67/0.73 (0.27)

Number of different opioids filled, mean/median (SD) 1.9 / 2.0 (1.11) 1.5 / 1.0 (1.15)

n Table 4. Healthcare Costs per Patient per Year Prior to, 6 Months After, and >6 Months After Initiation of  
Opioid Treatment, Subset of Chronic Use Patients (n = 17,604)

 
Per Patient-Year Costs

12 Months Prior to  
Initiation (A)

First 6 Months  
of Therapy (B)

After First 6 Months 
of  Therapy (C)

P :  
A vs B

P : 
 B vs C

P :  
A vs C

Total all-cause costs,  
mean (SD)

$13,459 ($52,344) $31,695 ($70,736) $20,705 ($53,918) <.001 <.001 <.001

All-cause medical costs $11,430 ($51,990) $27,365 ($68,731) $15,815 ($51,778) <.001 <.001 <.001

Office visit $739 ($1358) $2434 ($8767) $1616 ($5712) <.001 <.001 <.001

Other outpatient $2163 ($6354) $11,128 ($30,266) $6015 ($20,108) <.001 <.001 <.001

Emergency department $219 ($886) $561 ($2122) $406 ($1814) <.001 <.001 <.001

Inpatient hospitalization $7911 ($50,055) $12,895 ($48,818) $7500 ($41,576) <.001 <.001 .354

Skilled nursing facility $397 ($2931) $347 ($2280) $277 ($4230) .029 .005 <.001

All-cause pharmacy costs $2029 ($3970) $4331 ($7347) $4890 ($7937) <.001 <.001 <.001

All comparisons between time periods are from generalized estimating equations from repeated measures gamma models with costs after the first 6 
months of therapy weighted for follow-up time.
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Initiators of strong opioids had higher rates of inpa-
tient hospitalization during the pre-index period com-
pared with those initiating weak opioids, the higher 
inpatient hospitalization rates possibly being driven by 
the frequent causes of the administration of strong opi-
oids: acute traumatic conditions (eg, severe injury, sur-
gery, fracture) rather than chronic conditions. Available 
evidence suggests that a history of substance abuse was 
more common among patients initiating strong opioids 
relative to those taking weak opioids at the inception of 
treatment: more than 10% of patients initiating strong 
opioids had a history of substance abuse. Physicians are 
less likely to prescribe strong opioids to known substance 
abusers; however, in a number of cases they may have 
been unaware of certain aspects of their patients’ medi-
cal history, including any drug abuse. This problem may 
be exacerbated by patients’ “doctor shopping,” whereby 
patients approach multiple physicians, one or several of 
whom may be persuaded to prescribe opioids for a fabri-
cated condition, commonly back pain.26-29 Such patients 
typically pursue strong opioids for the increased psycho-
tropic effects that are generally less obtainable from a 
weak opioid. Doctor shoppers, however, account for only 
a small portion of opioid users—reported as less than 
1% of oxycodone users in a prior retrospective database 
study30—and opioid abuse does not always result in doc-
tor shopping.31,32 

The data used in this study were primarily drawn from 
prescription fills within employer-provided health plans 
and did not include data related to cash transactions or 
illegally purchased drugs. As a result, it was not possible 
to estimate the full prevalence of opioid abuse in the study 
population. A prior study, which utilized administrative 
claims data and expert panels, developed an algorithm 
and found that potential opioid misuse was present among 
0.001% to 0.25% of plan members,33 while a meta-analysis 
found opioid abuse/addiction to be present among 3.27% 
of chronic opioid users.34 In the current study, a prior his-
tory of drug abuse could not necessarily be interpreted 
to mean that the patient was abusing or misusing the 
currently prescribed opioid therapy. Nonetheless, a his-
tory of abuse and the risk of addiction are important fac-
tors to consider, and they underscore the importance of 
physician monitoring of patients and their opioid use. 
Although it was beyond the scope of the current study, 
additional research may be warranted to explore the pos-
sible impact of opioid abuse, supported by the high rates 
of prior substance abuse and the high prevalence of other 
commonly abused medication classes—antidepressants 
and antianxiety medications35,36—found in this study. 

This study demonstrated substantive increases in 
HRU during the first 6 months after opioid initiation, 
which subsequently declined but never returned to base-
line. Healthcare costs followed a similar pattern, spiking 
early during treatment, then decreasing after 6 months 
but remaining higher than pre-index levels. Opioid users 
displayed high morbidity and HRU with some variabil-
ity by strata based on type of index opioid and duration 
of opioid exposure. It could not be determined in this 
study whether the increase in HRU and resulting costs 
were due to the opioid treatment itself, the underlying 
ailment being treated with opioids, or an unrelated con-
dition. However, previous studies have suggested that 
opioid therapy in itself was costly compared with other 
treatment options. A pair of studies that focused on the 
cost-effectiveness of various prescription therapies for 
the treatment of 2 of the most common conditions in 
our study population, osteoarthritis and low back pain, 
found that opioids had significantly poorer cost-effective-
ness compared with antidepressants and nonsteroidal 
anti-inflammatory drugs.37,38 Thus, it is likely that the sus-
tained increase in costs is not due solely to the underlying 
condition being treated but also to the opioid therapy—
both directly through prescription costs, and indirectly 
through complications, lack of effectiveness, and other 
issues related to the treatment. 

These findings have implications for the manage-
ment of patients receiving opioid therapy and under-
score the need for close monitoring beyond the acute 
care period of the opioid treatment regimen and side ef-
fects, as well as the underlying condition being targeted. 
These insights have clinical and economic implications 
for stakeholders including patients, clinician providers, 
and payers. 

Limitations
Analyses in this study were unadjusted for potential 

covariates; further, associations cannot distinguish be-
tween cause and effect and results should be interpreted 
with care. Our primary data—administrative claims—
did not provide instructive demographic factors such 
as ethnicity, education level, family history, smoking 
rates, alcohol use, and laboratory values. Patients were 
identified via index prescription, with the pharmacy fill 
date considered the start date of medication usage, but 
actual usage could have commenced later. In this study, 
continuous opioid use required medications to be filled 
no more than 30 days after the prescribed days supply. 
However, if patients were taking their medication on an 
as-needed basis and/or were pill-splitting, a single pre-
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scription could last more than 30 days beyond the in-
tended days supply, with patients erroneously classified 
as discontinuing therapy. Also, any generalizing of the 
findings from this study would need to be limited to simi-
lar commercially insured populations. 

CONCLUSIONS
Non-acute opioid users displayed high morbidity and 

HRU and costs with some variability between subgroups 
based on the type of index opioid and duration of opioid 
use. Because the clinical and economic impacts of opioid 
therapy for the management of pain are evident beyond 
the acute treatment phase, patient management could 
benefit from a longer time horizon. 
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