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			Abstract 

			Background: Opioids are widely prescribed for their analgesic properties. Chronic opioid use is a persistent problem in the US. Nevertheless, little is known about its prescribing and utilization patterns and overall expenditures. 

			Objective: This study examined secular trends in opioid prescription drug utilization and expenditures, along with factors associated with opioid prescription drug use in US physician offices.

			Methods: National Ambulatory Medical Care Survey (NAMCS) and Medical Expenditure Panel Survey (MEPS) data (2006-2010), both nationally representative surveys, were used to assess the trend, predictors of opioid prescription among US adults (more than 18 years) and the opioid-associated expenditures as a whole and borne by the patients in outpatient settings.

			Results: Opioid prescription drugs use among US adults in outpatient settings, as a percentage of all prescription drugs, showed a gradual increase since 2006, leveling off in 2010. Opioid prescription drug expenditures showed an upward trend from 2009 after declining over three years. Mean out-of-pocket payments per prescription steadily declined over study period.

			Limitations: Cross-sectional nature and visit based information of NAMCS do not provide the actual prevalence and the reason for opioid prescription. 

			Conclusions: Given the upward trend in opioid prescription drug utilization and associated expenditures, clinicians may benefit from evidence-based methods of monitoring prescription opioid use to prevent misuse, abuse, and other adverse patient outcomes. 

			Funding: Drs. Qureshi, Haider, Ball, Horner and Bennett’s efforts are partially supported by the University of South Carolina’s ASPIRE I. Dr. Wooten’s effort is funded by the National Institute on Drug Abuse (K01DA037412). 
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			Introduction

			Due to the elevated potential for misuse and abuse of pain medications, particularly newer options, effective treatment for acute and chronic pain continues to be a topic of much contention among clinicians and researchers worldwide. The number of Americans suffering from pain is greater than those suffering from cancer, heart disease and diabetes combined [1]. It is estimated that about 1 in 4 Americans experience pain lasting longer than one day, and that more than 100 million U.S. residents suffering from chronic pain generate healthcare costs ranging from $560 to $635 billion [2]. 

			The short-term utilization of prescription opioids to address acute pain is clinically effective and is the therapy of choice for the treatment of moderate to severe pain [3]. However, long-term prescription opioid use is associated with increased risk of misuse and abuse, which can ultimately result in overdose and death. Approximately 6.1 million Americans abuse or misuse prescription drugs resulting in about 16,000 deaths [4] and 475,000 emergency room visits annually [5]. Prescription drug abuse is second only to marijuana use in the nation and painkillers are considered a major contributor to unintended drug-related mortality [6]. These findings are supported by the National Institute on Drug Abuse (NIDA) reports indicating that not only have the sales of prescription painkillers in the US increased dramatically in the past decade, but so have the number of fatal poisonings due to pain medications [7].

			Prior research has assessed trends in the number of opioid prescriptions in the U.S. using the National Ambulatory Medical Care Survey (NAMCS). These studies focused on trends or prevalence rates analysis of opioid prescriptions for (1) specific diseases or conditions (e.g., musculoskeletal pain [8-10], headache [11], osteoarthritis [12], non-malignant pain [13-15]), (2) in different health care settings [16-18], and (3) among different population groups (adult population [19], older adults [20]). Overall, prior research showed an overtime increase in the number of opioid prescriptions in the US over the period between 1980 and 2010.

			This report extends the literature by combining the NAMCS and the Medical Expenditure Panel Survey (MEPS) data to assess secular trends in the utilization and expenditures of opioid prescription drugs in the U.S. The aims of this study were to (1) describe secular trends in opioid prescribing patterns in US outpatient settings in the period 2006 to 2010, (2) identify factors associated with opioid prescription drug utilization in physician offices and (3) estimate opioid prescription drug expenditures by sources of funding. 

			Materials and Methods

			Data Source

			Study data were derived from NAMCS for the period 2006-2010. The NAMCS is a nationally representative dataset on the provision and utilization of outpatient medical care services [21]. In this study, we used physician reported data on patients’ office visits. To obtain associated expenditure data, we used the prescribed medicine file of the MEPS, data collected by Agency of Healthcare Research and Quality (AHRQ) for the same study period. The MEPS is the most complete large-scale survey on the use of health care services and pharmaceuticals and associated expenditures in the US. We used the MEPS to estimate expenditures on opioid prescription drugs in US outpatient settings during the study period, as well as patient’s out-of-pocket cost for opioids. 

			Study Sample

			The study sample included ambulatory care visits The study sample included weighted total 126,546 ambulatory care visits made by adult residents in U. S. outpatient physician offices from 2006 to 2010.

			Measures

			Opioid prescriptions: The primary dependent variable was an opioid prescribed by a physician during an outpatient visit. Beginning with the 2006 survey year, NAMCS reported drugs prescribed during an ambulatory care visit using Lexicon Plus®, a proprietary database of the Cerner Multum, Incorporated [22]. Opioid prescription medications were identified based on the updated guidance provided on the NAMCS website [23]. Then, a binary variable, opioid prescription was coded “yes” if any opioid drug was prescribed during the visit. 

			Socio-demographics: Socio-demographics included age group (19-34 age group, 35-49, 50-64, 65-79, 80+years), race (White, African American and Other), poverty status (>10% and >10% poor in patient’s zip code), education attainment (< 20% and > 20%, college graduates in patient’s zip code) primary care visit, physician specialty (medicine/primary care and surgery), health insurance type (private, Medicare/Medicaid and others), cancer diagnosis, median household income in patient’s zip code, and injury/poisoning/adverse drug event visit, and time spent with the physician (less than one minute, 1-5 minutes, 6-10 minutes, 11-20 minutes, 21-30 minutes, and more than 30 minutes). 

			Statistical Analysis: Descriptive statistics were used to identify the number of ambulatory visits that included an opioid prescription and to describe patient’s characteristics. Survey weight adjusted serial logistic regression models were fitted to obtain the adjusted odds ratio with all covariates in the model. We used survey weights for all analyses using STATA 13.1 [24]. We also used survey weights for MEPS data for estimating the opioid drug prescription volume and expenditures among the adult population during the study period. The analysis of opioid prescription drug expenditures excluded opioid prescriptions filled in hospitals, hospital pharmacies or pharmacies in other health care settings.

			Results

			Patient and visit characteristics

			As shown in (Table 1), prescription opioids, as a percentage of all prescriptions, showed a gradual increase over the 5-year period becoming asymptotic by 2010. Associations were consistent across the study period. The majority of the opioid prescriptions were made for the patients who were aged 50-64 years, white, resided in urban areas and zip code with less poor, more median annual household income and more university graduates, had private insurance coverage, and sought care other than primary care over five years. Primary care physicians and medicine specialists were more likely to prescribe opioids than surgeons. Relatively few patients were diagnosed as cancer patients and had adverse drug events/injury/poisoning. During the study period, 11-20 minutes was the average length of a typical ambulatory visit. 

			Table 1: Weighted Characteristics of Patients and Visits, National Ambulatory Medical Care Survey (NAMCS) 2006-2010.

			
				
					
					
					
					
					
					
				
				
					
							
							Characteristics

						
							
							2006

							Weighted N

							 (Weighted %)

						
							
							 2007

							Weighted N

							(Weighted %)

						
							
							2008

							Weighted N

							 (Weighted %)

						
							
							 2009

							Weighted N

							(Weighted %)

						
							
							 2010

							Weighted N

							(Weighted %)

						
					

					
							
							# Opioid Prescriptions

						
					

					
							
							No

						
							
							612339345 

							(85.9)

						
							
							675332233

							(85.5)

						
							
							655479874

							(84.4)

						
							
							700067942

							(82.8)

						
							
							669059479

							(82.9)

						
					

					
							
							Yes

						
							
							100644665 (14.1)

						
							
							114,710219

							(14.5)

						
							
							121308100

							(15.6)

						
							
							145703895

							(17.2)

						
							
							158931149

							(17.1)

						
					

					
							
							Age

						
					

					
							
							19-34 Years

						
							
							125225658

							(17.6)

						
							
							134554479

							(17.0)

						
							
							131285894

							(16.9)

						
							
							134976438

							(16.0)

						
							
							141700402

							(17.5)

						
					

					
							
							35-49 Years

						
							
							169040807

							(23.7)

						
							
							180991273

							(22.9)

						
							
							169868514

							(21.9)

						
							
							188181343

							(22.3)

						
							
							175000300

							(21.7)

						
					

					
							
							50-64 Years

						
							
							188880092

							(26.5)

						
							
							216282348

							(27.4)

						
							
							219498474

							(28.2)

						
							
							243100521

							(28.7)

						
							
							231848274

							(28.7)

						
					

					
							
							65-79 Years

						
							
							158683762

							(22.2)

						
							
							182593053

							(23.1)

						
							
							179285388

							(23.1)

						
							
							196493380

							(23.2)

						
							
							184802288

							(22.9)

						
					

					
							
							80+ Years

						
							
							71153691

							(10.0)

						
							
							75621299

							(9.6)

						
							
							76849704

							(9.9)

						
							
							83020155

							(9.8)

						
							
							74173722

							(9.2)

						
					

					
							
							Race

						
					

					
							
							White

						
							
							610994977

							(85.7)

						
							
							656831667

							(83.1)

						
							
							658708330

							(84.8)

						
							
							719116653

							(85.0)

						
							
							682827459

							(84.6)

						
					

					
							
							African American

						
							
							65025725

							(9.1)

						
							
							89169080

							(11.3)

						
							
							79563875

							(10.2)

						
							
							90006401

							(10.7)

						
							
							88914054

							(11.0)

						
					

					
							
							Others

						
							
							36963308

							(5.2)

						
							
							44041705

							(5.6)

						
							
							38515769

							(5.0)

						
							
							36648783

							(4.3)

						
							
							35783473

							(4.4)

						
					

					
							
							Location

						
					

					
							
							Rural

						
							
							110392407

							(16.5)

						
							
							132700452

							(17.8)

						
							
							98200409

							(13.0)

						
							
							127985941

							(15.6)

						
							
							127171037

							(16.1)

						
					

					
							
							Urban

						
							
							556667937

							(83.5)

						
							
							614221668

							(82.2)

						
							
							657156788

							(87.0)

						
							
							694750430

							(84.4)

						
							
							660895601

							(83.9)

						
					

					
							
							Poverty Percentage Patient’s ZIP code

						
					

					
							
							<10% Poverty Level

						
							
							344004107

							(52.7)

						
							
							391467556

							(53.7)

						
							
							418402539

							(56.7)

						
							
							445696709

							(55.5)

						
							
							423942741

							(55.4)

						
					

					
							
							≥10% Poverty Level

						
							
							308433659

							(47.3)

						
							
							336904675

							(46.3)

						
							
							319266674

							(43.3)

						
							
							357995567

							(44.5)

						
							
							341468174

							(44.6)

						
					

					
							
							Median Household Income

						
					

					
							
							Below Median (<$40,627)

						
							
							320913131

							(49.2)

						
							
							342618030

							(47.0)

						
							
							306931496

							(41.6)

						
							
							349459435

							(43.5)

						
							
							408167283

							(42.7)

						
					

					
							
							Above Median

							(≥$40,627)

						
							
							331524635

							(50.8)

						
							
							385811316

							(53.0)

						
							
							430836132

							(58.4)

						
							
							454270710

							(56.5)

						
							
							541378244

							(57.3)

						
					

					
							
							Percent Population with bachelor or Higher degree in Patient’s Zip code

						
					

					
							
							<20% Graduate

						
							
							314251706

							(48.2)

						
							
							348938668

							(47.9)

						
							
							331790204

							(45.0)

						
							
							361459024

							(45.0)

						
							
							344711422 (45.0)

						
					

					
							
							420945635

							(55.0)

						
					

					
							
							≥20% Graduate

						
							
							338186060

							(51.8)

						
							
							379490678

							(52.1)

						
							
							405977424

							(55.0)

						
							
							442271121

							(55.0)

						
					

					
							
							Primary Care

						
					

					
							
							No

						
							
							392566084

							(56.7)

						
							
							436518564

							(59.7)

						
							
							410662982

							(56.2)

						
							
							459476412

							(57.7)

						
							
							464722066 (60.7)

						
					

					
							
							300602806

							(39.3)

						
					

					
							
							Yes

						
							
							299255496

							(43.3)

						
							
							295263531

							(40.3)

						
							
							319489862

							(43.8)

						
							
							336265963

							(42.3)

						
					

					
							
							Physician Specialty

						
							
					

					
							
							Surgery

						
							
							163392336

							(22.9)

						
							
							177308368

							(22.4)

						
							
							183426672

							(23.6)

						
							
							174424386

							(20.6)

						
					

					
							
							190429631

							(24.0)

						
					

					
							
							Private /Medicine

						
							
							549591674

							(77.1)

						
							
							612734084

							(77.6)

						
							
							593361302

							(76.4)

						
							
							671347451

							(79.4)

						
							
							614095355 (76.0)

						
					

					
							
							Health Insurer

						
					

					
							
							Private

						
							
							351246246

							(52.2)

						
							
							395534268

							(52.4)

						
							
							415297133

							(55.1)

						
							
							441910924

							(53.5)

						
							
							416903723 (53.1)

						
					

					
							
							Medicare/Medicaid

						
							
							191237763

							(28.4)

						
							
							219988766

							(29.1)

						
							
							229116847

							(30.4)

						
							
							260845662

							(31.6)

						
							
							246177154

							(31.3)

						
					

					
							
							Others

						
							
							130173621

							(19.4)

						
							
							139624510

							(18.5)

						
							
							109386660

							(14.5)

						
							
							122583598

							(14.9)

						
							
							122307135 (15.6)

						
					

					
							
							Cancer Diagnosis

						
					

					
							
							No

						
							
							665120309

							(93.3)

						
							
							730841198

							(92.5)

						
							
							723341633

							(93.1)

						
							
							792864209

							(93.7)

						
							
							744965913 (92.3)

						
					

					
							
							Yes

						
							
							47863701

							(6.7)

						
							
							59201254

							(7.5)

						
							
							53446341

							(6.9)

						
							
							52907628

							(6.3)

						
							
							62559073 (7.7)

						
					

					
							
							Injury/Poisoning/Adverse Drug Events

						
					

					
							
							No

						
							
							662999019

							(93.8)

						
							
							780859733

							(99.0)

						
							
							767527969

							(98.8)

						
							
							834527440

							(98.9)

						
							
							799839102 (99.0)

						
					

					
							
							Yes

						
							
							43936101

							(6.2)

						
							
							7797620

							(1.0)

						
							
							8949371

							(1.2)

						
							
							9098536

							(1.1)

						
							
							7685884 (1.0)

						
					

					
							
							Average Time spent with Physician

						
					

					
							
							Less than a minute

						
							
							27266006

							(3.8)

						
							
							28850799

							(3.7)

						
							
							21379049

							(2.8)

						
							
							21567149

							(2.6)

						
							
							22859990 

							(2.8)

						
					

					
							
							1-10 Minute

						
							
							100586430

							(14.1)

						
							
							123713259

							(15.6)

						
							
							106766418

							(13.7)

						
							
							124012015

							(14.7)

						
							
							112214743 (13.9)

						
					

					
							
							11-20 Minute

						
							
							381318555

							(53.5)

						
							
							444313071

							(56.2)

						
							
							435749775

							(56.1)

						
							
							447421846

							(52.9)

						
							
							427887017 (53.0)

						
					

					
							
							21-30 Minute

						
							
							128476708

							(18.0)

						
							
							135609806

							(17.2)

						
							
							142953282

							(18.4)

						
							
							171112891

							(20.2)

						
							
							158577959 (19.6)

						
					

					
							
							More than 30 Minute

						
							
							75336311

							(10.6)

						
							
							57555517

							(7.3)

						
							
							69939450

							(9.0)

						
							
							81657936

							(9.6)

						
							
							85985277

							(10.7)

						
					

				
			

			Prescription Opioid Drugs Explanatory Factors

			Table 2: Logistic regression models odds of opioid prescriptions, National Ambulatory Medical Care Survey (NAMCS) 2006-2010. 

			
				
					
					
					
					
					
					
				
				
					
							
							Covariates

						
							
							2006

						
							
							2007

						
							
							2008

						
							
							2009

						
							
							2010

						
					

					
							
							AORa

						
							
							AOR

						
							
							AOR

						
							
							AOR

						
							
							AOR

						
					

					
							
							
							(95% CIb)

						
							
							(95% CI)

						
							
							(95% CI)

						
							
							(95% CI)

						
							
							(95% CI)

						
					

					
							
							Age

						
					

					
							
							19-34 Years

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
					

					
							
							35-49 Years

						
							
							1.71

							(1.41 2.06)

						
							
							1.81

							(1.47 2.24)

						
							
							1.59

							(1.32 1.92)

						
							
							1.62

							(1.35 1.95)

						
							
							1.66

							(1.34 2.05)

						
					

					
							
							50-64 Years

						
							
							1.96

							(1.62 2.37)

						
							
							1.68

							(1.32 2.14)

						
							
							1.81

						
							
							1.87

						
							
							1.81

							(1.46 2.24)

						
					

					
							
							65-79 Years

						
							
							(1.58 2.21)

						
					

					
							
							65-79 Years

						
							
							1.62

							(1.23 2.13)

						
							
							1.36

							(0.98 1.87)

						
							
							1.39

							(1.04 1.86)

						
							
							1.15

							(0.87 1.51)

						
							
							1.37

							(1.05 1.79)

						
					

					
							
							80+ Years

						
							
							1.43

							(1.03 1.98)

						
							
							1.30

							(0.90 1.90)

						
							
							1.33

							(0.96 1.84)

						
							
							1.17

							(0.83 1.66)

						
							
							1.28

							(0.95 1.71)

						
					

					
							
							Race

						
					

					
							
							White

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
					

					
							
							African American

						
							
							1.09

							(0.86 1.40)

						
							
							0.92

							(0.73 1.15)

						
							
							0.95

							(0.78 1.15)

						
							
							0.97

							(0.81 1.16)

						
							
							1.07

							(0.88 1.30)

						
					

					
							
							Others

						
							
							0.86

							(0.61 1.22)

						
							
							1.07

							(0.82 1.40)

						
							
							0.82

							(0.63 1.06)

						
							
							0.85

						
							
							0.67

							(0.44 1.02)

						
					

					
							
							(0.51 1.29)

						
					

					
							
							Location

						
					

					
							
							Rural

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
					

					
							
							Urban

						
							
							1.00

							(0.77 1.30)

						
							
							1.10

							(0.80 1.52)

						
							
							0.88

							(0.73 1.06)

						
							
							0.91

							(0.67 1.23)

						
							
							0.94

							(0.73 1.20)

						
					

					
							
							Poverty Percentage

						
					

					
							
							<10% Poverty Level

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
					

					
							
							≥10% Poverty Level

						
							
							0.97

							(0.81 1.16)

						
							
							0.92

							(0.78 1.09)

						
							
							1.03

							(0.86 1.24)

						
							
							1.19

							(0.99 1.42)

						
							
							0.99

							(0.74 1.12)

						
					

					
							
							Median Household Income

						
					

					
							
							Below Median

							(<$40,627)

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
					

					
							
							Above Median

							(≥$40,627)

						
							
							0.88

							(0.73 1.06)

						
							
							0.92

							(0.74 1.15)

						
							
							0.94

							(0.77 1.15)

						
							
							0.96

							(0.81 1.14)

						
							
							0.91

							(0.74 1.12)

						
					

					
							
							Education Level

						
					

					
							
							<20% Graduate

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
					

					
							
							≥20% Graduate

						
							
							0.90

							(0.76 1.06)

						
							
							0.82

							(0.70 0.95)

						
							
							0.77

							(0.63 0.93)

						
							
							0.84

							(0.71 1.00)

						
							
							0.89

							(0.78 1.03)

						
					

					
							
							Primary Care

						
					

					
							
							No

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
					

					
							
							Yes

						
							
							1.54

							(1.26 1.87)

						
							
							1.24

						
							
							1.34

						
							
							1.12

							(0.89 1.41)

						
							
							1.37

							(1.15 1.63)

						
					

					
							
							Physician Specialty

						
							
							(1.11 1.62)

						
					

					
							
							Physician Specialty

						
					

					
							
							Surgery

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
					

					
							
							Primary/Medicine

						
							
							1.66

							(1.29 2.14)

						
							
							1.46

							(1.11 1.91)

						
							
							1.79

							(1.39 2.32)

						
							
							1.70

							(1.29 2.25)

						
							
							1.45

							(1.14 1.84)

						
					

					
							
							Health Insurer

						
					

					
							
							Private

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
					

					
							
							Medicare/Medicaid

						
							
							1.57

							(1.25 1.97)

						
							
							1.49

							(1.16 1.93)

						
							
							1.71

							(1.39 2.11)

						
							
							1.72

							(1.31 2.25)

						
							
							1.55

							(1.29 1.86)

						
					

					
							
							Others

						
							
							1.55

							(1.27 1.88)

						
							
							1.71

							(1.41 2.08)

						
							
							1.47

							(1.23 1.76)

						
							
							1.23

							(1.01 1.51)

						
							
							1.71

							(1.40 2.08)

						
					

					
							
							Cancer Diagnosis

						
					

					
							
							No

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
					

					
							
							Yes

						
							
							1.17

							(0.94 1.46)

						
							
							1.03

							(0.86 1.25)

						
							
							1.27

							(1.04 1.54)

						
							
							1.11

							(0.89 1.39)

						
							
							1.27

							(1.00 1.60)

						
					

					
							
							Injury/Poisoning/Adverse Drug Events

						
					

					
							
							No

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
					

					
							
							Yes

						
							
							1.79

							(1.34 2.39)

						
							
							1.41

							(0.81 2.45)

						
							
							1.53

							(0.86 2.72)

						
							
							1.61

							(1.08 2.40)

						
							
							1.86

							(1.06 3.26)

						
					

					
							
							Time spent with Physician

						
					

					
							
							Less than a minute

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
							
							Ref.

						
					

					
							
							1-10 Minute

						
							
							0.95

							(0.60 1.50)

						
							
							1.30

							(0.78 2.17)

						
							
							1.11

							(0.61 2.04)

						
							
							1.65

							(0.99 2.74)

						
							
							1.27

							(0.78 2.09)

						
					

					
							
							11-20 Minute

						
							
							1.52

							(1.02 2.28)

						
							
							1.80

							(1.14 2.83)

						
							
							1.66

							(0.93 2.96)

						
							
							2.13

							(1.27 3.55)

						
							
							1.67

							(1.04 2.69)

						
					

					
							
							21-30 Minute

						
							
							1.91

							(1.22 2.97)

						
							
							1.71

							(1.07 2.73)

						
							
							1.59

							(0.92 2.74)

						
							
							2.38

							(1.40 4.04)

						
							
							1.78

							(1.10 2.88)

						
					

					
							
							More than 30 Minute

						
							
							1.96

							(1.27 3.03)

						
							
							1.59

							(0.98 2.59)

						
							
							1.62

							(0.93 2.82)

						
							
							2.11

							(1.26 3.53)

						
							
							1.45

							(0.89 2.36)

						
					

				
			

			aAOR: Adjusted Odds Ratio; bCI: Confidence Interval

			Table 2 reports adjusted odd ratios from logistic regression analyses. Over the five-year study period, patients in the higher age brackets had greater odds of being prescribed an opioid during an ambulatory visit. No statistically significant differences in opioid prescribing were observed by racial group or respondents’ area of residence. Poverty status, annual median household income, and educational attainment in the patients’ zip code also had no statistically significant association with the opioid prescription drug use. Primary care visits were more likely to result in opioid prescriptions over all five years compared to specialty visits, accordingly, primary care physicians/medicine specialists were more likely to prescribe opioids in all years assessed. Cancer patients also were more likely to be prescribed opioids in 2008 and 2010. For injury/poisoning/adverse drug related events, opioid prescribing was more likely in 2006, 2009, and 2010. Physician visits with longer duration were more likely to result in opioid prescription drug than visits lasting less than one minute.

			Expenditures on Opioid Prescription Drugs

			Similar patterns in opioid prescription drug use in U.S. ambulatory settings was observed using MEPS data (Table 3). While the number of opioid prescriptions increased over the study period, the mean total expenditures per opioid prescription decreased from $151.48 in 2006 to $129.31 in 2010, suggesting a shorter course of therapy per prescription. A similar downward trend was found in the mean of out-of-pocket expenditures per patient ($38.57 in 2006 to $16.74 in 2010). Total health care expenditures on opioid prescription drugs declined from $3,720 million in 2006 to $2,960 million in 2008, but increased from 2009 to 2010 reaching $3700 million in 2010. However, out-of-pocket expenditures on prescription opioids decreased from $947 million in 2006 to $479 million in 2010.

			Table 3: Costs of Prescription Opioids in the Ambulatory Care Settings in the US, Medical Expenditure Panel Survey (MEPS) 2006-2010.

			
				
					
					
					
					
					
					
				
				
					
							
							Variable

						
							
							2006

							Estimate (SEa)

						
							
							2007

							Estimate (SE)

						
							
							2008

							Estimate (SE)

						
							
							2009

							Estimate (SE)

						
							
							2010

							Estimate (SE)

						
					

					
							
							Opioid Prescription filled in ambulatory settings

						
							
							24542819

							(0.95)

						
							
							23447168

							(0.85)

						
							
							24600194

							(0.92)

						
							
							28305392

							(1.05)

						
							
							28639546

							(1.03)

						
					

					
							
							Mean Total Expenditures per prescription

						
							
							$151.48

							(42.83)

						
							
							$140.56

							(16.15)

						
							
							$120.37

							(24.57)

						
							
							$115.16

							(10.35)

						
							
							$129.31

							(14.98)

						
					

					
							
							Mean Total Out-of-pocket expenditures per prescription

						
							
							$38.57

							(13.46)

						
							
							$33.15

							(7.88)

						
							
							$19.27

							(2.50)

						
							
							$19.12

							(2.43)

						
							
							$16.74

							(1.99)

						
					

					
							
							Total expenditures of Prescription opioids

						
							
							$3720 Million

							(1150 Million)

						
							
							$3300 Million

							(494 Million)

						
							
							$2960 Million

							(719 Million)

						
							
							$3260 Million

							(455 Million)

						
							
							$3700

							Million

							(527 Million)

						
					

					
							
							Total Out-of-pocket expenditures Prescription opioids

						
							
							$947 Million

							(354 Million)

						
							
							$777 Million

							(205 Million)

						
							
							$474 Million

							(76.1 Million)

						
							
							$541 Million

							(91.7 Million)

						
							
							$479 Million

							(68.6 Million)

						
					

				
			

			aSE: Standard Error

			Discussion

			Using 2006-2010 data derive from two nationally representative surveys (i.e., NAMCS and MEPS), this study examined opioid prescribing trends for US adults in outpatient physician offices and related expenditures. Study results showed that opioid prescribing rates increased over the study period, and that opioid prescription drug use increased with patient’s age. Opioid prescribing was most likely to occur during a primary care visit and physician visit that is longer than 30 minutes. 

			Trends in opioid prescribing patterns observed in this study, are consistent with other national data sources that quantify opioids prescribed annually in the U.S. However, current evidence suggests that despite the increasing use of opioids, there has been little improvement in chronic pain management and overall health outcomes among Americans [25]. This disparity between opioid drug use and chronic pain management may stem from barriers to cost-effective pain management strategies, including effective regulatory initiatives to contain the escalating opioid misuse [26]. Specific barriers to pain management include limited physician education on safe opioid prescribing, providers’ low use of prescription drug monitoring programs (PDMPs), and inconsistent evidence on the effectiveness of PDMPs. 

			Of note, we found that primary care physicians were more likely to prescribe opioids than surgeons. Prior research suggests that primary care physicians may play a critical role in discerning between appropriate use of opioids and potential misuse and abuse [27]. Recent advances integrating behavioral health care strategies and pharmacological treatment have resulted in primary care physicians’ treatment of patients with complex clinical, behavioral and mental health disorders, such as the co-occurrence of chronic clinical conditions with mental health and substance abuse disorders, potentially leading to an increase in prescription opioids. Although these medical advances may improve health-related outcomes, they also place a greater burden on primary care providers not only to identify patterns of behavior and factors that may predispose patients to abuse opioids, but to also manage the prescription drug misuse and abuse. One aspect of this health care utilization burden among primary care physicians is likely the length of outpatient physician visits. 

			Prior research found that race and ethnicity was associated with differences in use of opioid prescription drugs with Caucasian patients more likely to receive opioid prescriptions compared to racial minority patients [28]. We found no statistically significant differences in opioid prescribing trends among racial population groups. While, African Americans were less likely to be prescribed opioids, compared to Caucasians, (not shown), the difference was not statistically significant. 

			Opioid prescription drug expenditures showed an upward trend since 2009 after declining for two years (2006-2008). The initial decline in expenditures may be related in part to the Medicare Part D prescription drug plan effective since January 1, 2006. Similar to our study findings, publicly funded health care programs are more likely to cover prescription opioids than private insurers. In addition, we found that elderly populations (>=65) were more likely to use opioids than any other age group. Medicare Part D in particular is significantly associated with the out-of-pocket expenses incurred by elderly patients which declined to less than half of what they paid back in 2006. Generic competition may be also behind the lower opioid prescription drug prices which, in turn, explain the decrease in opioid expenditures [29].

			The strengths of our study include the use of NAMCS data, one of the largest nationally representative databases on the provision and utilization of outpatient medical care services in the U.S. Using multiple years including the most recently available data, we were able to assess the most recent opioid prescribing trends, which provides an opportunity for informed future prevention strategies. Additionally, we used MEPS, another nationally representative dataset which captures expenditures on healthcare services and prescription drugs. The prescription drug component of the data set is a comprehensive and reliable source for estimating expenditures on prescribed pharmaceuticals. 

			Despite these strengths, our study has some limitations. Because the NAMCS data do not provide patient-level data, determination of prevalence and incidence was not possible. Additionally, NAMCS is a cross-sectional survey of a random sample of U.S. physician office visits; therefore, we were unable to assess whether the opioid being prescribed was for a patient’s chronic pain therapy or acute pain relief. While this was a limitation affecting our ability to make inferences regarding adherence to best practices in pain management, our findings may lend themselves to generation of hypotheses that could inform future inquiry about medical diagnoses and procedures associated with opioid prescribing and the safety of opioid prescribing patterns in various medical settings.
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