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Abstract

Objective: To investigate national trends and patterns in opioid prescription within office-based 

medical practice.

Method: An analysis is presented of 1995–2010 data from the National Ambulatory Medical 

Care Survey, focusing on overall and stratified trends in the percentage of medical visits involving 

prescriptions for Schedule II opioids. Among visits with opioid prescriptions in 2003–2010, first-

time visits were also compared to return visits, and visits in which pain was the primary complaint 

were compared to visits with other primary complaints.

Results: Among all office visits, the percentage with an opioid prescription increased from 

0.65% in 1995–1998 to 2.63% in 2007–2010 (odds ratio [OR] = 8.01; 95% CI, 4.96–12.94). 

During the study period (1995–2010), opioid prescriptions significantly increased in visits by male 

patients (OR = 6.54; 95% CI, 3.21–13.31); female patients (OR = 9.38; 95% CI, 6.70–13.14); and 

patients aged 18–35 years (OR = 5.82; 95% CI, 2.59–13.10), 36–64 years (OR = 8.30; 95% CI, 

4.63–14.86), and ≥ 65 years (OR = 8.85; 95% CI, 6.13–12.77), but not ≤ 17 years (OR = 1.52; 

95% CI, 0.50–4.63). Prescriptions for opioids also significantly increased in visits by patients with 

clinical depression (OR = 9.96; 95% CI, 5.45–18.21) or anxiety (OR = 10.99; 95% CI, 5.02–

24.06) diagnoses. However, a significant decline occurred in opioid prescriptions in visits among 

patients with substance use diagnoses (OR = 0.10; 95% CI, 0.00–3.30). The number of opioid 

prescriptions rose faster among patients making a first visit (OR = 23.36; 95% CI, 11.82–46.17) 

versus a return visit (OR = 7.26; 95% CI, 4.38–12.03).
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Conclusions: A substantial increase occurred between 1995 and 2010 in opioid prescriptions in 

office-based medical visits, especially in visits by middle-aged and older adults and by patients 

making their first visit to the treating physician. These trends suggest that physicians have pursued 

greater pain control despite potential risks of nonmedical use of prescription opioids.

Prescription opioids deliver prompt and often effective relief from acute and chronic pain.1 

Although most people who are prescribed opioids use them appropriately, there has been an 

increase in health problems related to opioid misuse. Admissions for prescription opioid use 

disorders increased over 5-fold between 2000 and 2010,2 and emergency visits involving 

opioid use more than doubled between 2004 and 2010.3 Unintentional opioid-related fatal 

overdoses approximately tripled between 1999 and 2007.4 In response, the federal 

government has sought to reduce prescription drug abuse through physician training in 

opioid prescribing, public education, drug prescription monitoring, and proper drug disposal.
5,6

Nonmedical use of prescription opioids is common in the United States. In 2011, 1.7% of 

people ≥ 12 years of age reported past-month nonmedical use of prescription opioids.7 

Among young adults, 9.8% reported past-year nonmedical opioid use.7 In addition to young 

adults, individuals with mood, anxiety, and substance use disorders are at increased risk of 

nonmedical use of prescription opioids.8–12 Although most individuals with nonmedical use 

of prescription opioids subsequently discontinue them, such use nevertheless increases the 

risk of substance use disorders.13

There has been a marked increase in the prescription of opioids. The total number of opioid 

prescriptions dispensed from US pharmacies increased from 174.1 million to 256.9 million 

between 2000 and 2009.14 Although the extent to which increased opioid prescription 

contributes to opioid-related health problems remains a matter of debate,15,16 most 

prescription opioids used for nonmedical purposes are obtained either directly or indirectly 

from physicians.7 In a large prospective study17 of adults receiving opioid therapy to treat 

pain, the risk of overdose death was directly related to the maximum prescribed daily dose.

In evaluating the public health importance of the increase in prescription opioid use, a key 

initial step is to characterize trends in the prescription of opioids. It is important to know 

which patient groups have experienced rapid increases in opioid use and whether the 

increase has extended to high-risk groups such as those with known substance use disorders. 

We examined nationally representative data from surveys of office-based medical visits 

conducted between 1995 and 2010, focusing on the proportion of visits by various 

subgroups that included Schedule II opioid prescriptions. According to the US Drug 

Enforcement Administration, Schedule II drugs have a high potential for abuse.18 Prior to 

performing these analyses, we expected that, consistent with overall prescribing patterns,13 

there would be significant growth in the proportion of office-based visits involving opioid 

prescriptions.

METHOD

Data were drawn from the National Ambulatory Medical Care Survey (NAMCS).19 The 

NAMCS samples a nationally representative group of visits to physicians in office-based 
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practice. Data from contiguous survey years were combined to derive more stable estimates 

(1995–1998, 1999–2002, 2003–2006, and 2007–2010) (total number of visits = 446,542). 

Survey response rates varied from 58.3% in 2010 to 72.8% in 1995 (mean response rate = 

65.7%). For each visit, the treating physician or member of the physician’s staff provided 

information about patient characteristics and medications prescribed or supplied.

Schedule II Opioids

The dependent variable was prescription of a Schedule II opioid—oxycodone, fentanyl, 

remifentanil, sufentanil, hydromorphone, hydrocodone, meperidine, morphine, opium, 

methadone, diphenoxylate, alphaprodine, glutethimide, or oxymorphone—during a medical 

visit. To distinguish Schedule II opioids from preparations containing these opioids but with 

less potential for abuse, morphine and diphenoxylate were included only if the visit did not 

include atropine; opium was included only if the visit did not include pectin, kaolin, or 

bismuth; and hydrocodone was included only if the visit did not include atropine, 

carbinoxamine, pseudoephedrine, phenylpropanolamine, phenylephrine, guaifenesin, 

chlorpheniramine, acetaminophen, aspirin, guaiacolsulfonate, ibuprofen, pyrilamine, or 

glycerin.

Patient Demographic Characteristics

Visits were classified by patient sex, age in years at the time of the visit (≤ 17, 18–35, 36–64, 

≥65), and race/ethnicity (white non-Hispanic, black non-Hispanic, and Hispanic).

Primary Source of Payment

Visits were grouped hierarchically into mutually exclusive payment categories in descending 

order: (1) private insurance, (2) Medicare, (3) Medicaid and other government insurance, 

and (4) a residual category (self-pay/other).

Pain

Codes for the reason for the visit were used to classify visits as involving any complaint 

related to pain. The locations of pain were categorized as head and neck, chest, abdominal/

pelvic, back, extremities, and unspecified sites.

Medical and Mental Disorders

Diagnoses were made by treating physicians according to the ICD-9-CM. Visits were first 

grouped by selected diagnoses, including cancer (140–239, 338.3), low back pain (722.10, 

722.52, 724.2–724.6, 738.4, 756.11, 839.2, 846.0, 847.2), depressive disorder (296.2, 296.3, 

300.4, 311), anxiety disorders (293.84, 300.0, 300.2–300.3, 308.3, 309.21, 309.81, 313.0), 

and substance use disorders (291–292, 303–305) or a substance use–related reason for the 

visit.20 Each visit included up to 3 diagnoses.

Other Clinical Characteristics

Visit status was defined as first or returning visit according to whether the treating physician 

or anyone in the practice had seen the patient before. The specialty of the treating physician 

was considered as primary care (internal medicine, geriatric medicine, adolescent medicine, 
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pediatrics, family practice, and general practice) or other medical specialty. In the analyses 

of visits that included opioid prescriptions in 2003–2010, psychiatrists were considered as a 

separate specialty.

Analytic Strategy

The proportions of office-based visits that included opioids were determined overall and 

stratified by visit characteristics for each time period (1995–1998, 1999–2002, 2003–2006, 

2007–2010). Logistic regression models were used to assess time trends in the probability 

that visits included opioid prescriptions. A study year period variable was defined to assess 

the strength of the association of opioid prescriptions across the entire study period from 

1995 to 2010. The study period variable was constructed by assigning a value of 0 to 1995, 

1/15 to 1996, 2/15 to 1997, and so forth, with 2010 assigned a value of 15/15 or 1. The odds 

ratio (OR) associated with this variable indicates change over the study year period. For 

example, an OR of 2.0 denotes twice the odds of an opioid prescription in 2010 as compared 

with 1995. Separate regressions were constructed for each level of visit characteristic. An 

interaction term was added to each regression to assess whether trends in visits that included 

opioid prescriptions significantly differed across groups.

Separate analyses were performed to compare visits including opioid prescriptions for first-

time and returning patients in 2003–2010. We also compared visits including opioids with 

and without pain as the primary reason for the visit. These comparisons sought to identify 

the distinguishing characteristics of opioid-treated patients whose presenting complaints 

were not clearly linked to the primary clinical indication for opioids and whose visit may 

therefore be more likely to include discretionary opioid treatment. Differences in proportions 

were evaluated with χ2 tests.

Analyses were adjusted for visit weights, clustering, and stratification of data using design 

elements. When adjusted for these elements, survey data represent annual visits to US 

office-based physicians.19 Analyses were conducted using SUDAAN software (RTI 

International, Research Triangle Park, North Carolina); all analyses were 2-sided (α = .05).

RESULTS

Trends in Opioid Use

Medical office visits that included opioid prescriptions increased from 0.65% in 1995–1998 

to 2.63% in 2007–2010. On an annual basis, this finding translates into an increase from 

approximately 4.95 million visits in 1995–1998 to 26.25 million visits in 2007–2010 (Figure 

1).

Growth in visits with opioid prescriptions was faster in the 2 older age groups than in the 

young adult group (18–35 years of age); the rate of visits with opioids did not significantly 

increase in visits by children and adolescents (≤ 17 years of age). In 2007–2010, the highest 

rate of visits with opioid use was among patients aged 36–64 years. Growth in opioid use 

also occurred significantly faster in visits by patients who were white versus Hispanic, as 

indicated by the significant Hispanic × time interaction (Table 1).
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The percentage of first visits to the treating physician that included an opioid prescription 

increased significantly faster than the corresponding percentage of return visits, as reflected 

by the patient status × time interaction. Visits including opioids also increased significantly 

faster among patients with private insurance versus Medicaid, although these groups had 

similar rates of opioid prescriptions in 2007–2010 (see Table 1).

Patient visits with pain as the primary reason for the visit were more likely than those 

without such complaints to receive opioids, although the rate of growth in opioid 

prescriptions did not significantly differ between these 2 groups. During the study period, 

pain in the extremities and in unspecified sites was associated with particularly rapid 

increases in receiving an opioid, while back pain was associated with the highest rate of 

opioid use. In 2007–2010, 20.7% of visits that included an opioid prescription and a back 

pain diagnosis were for a new problem of less than 3 months’ duration. Significant increases 

also occurred in the proportion of visits that involved diagnoses of depression and anxiety 

and included opioid prescriptions (Table 2).

Visits involving a substance use disorder were a notable exception to the increasing use of 

opioids. Patient visits that involved substance use disorders became significantly less likely 

to include an opioid prescription. Use of opioids among visits that included a cancer 

diagnosis increased during the study period, but the increase tended (P = .05) to be slower 

than the corresponding increase among visits without a cancer diagnosis (see Table 2).

First-Visit Patients Versus Returning Patients

As compared with returning patients who received opioid prescriptions, first-visit patients 

who received opioids tended to be younger and were much less likely to have been treated 

by a primary care physician. First-visit patients with opioid prescriptions were also 

significantly less likely to be diagnosed with back pain, depression, or anxiety than were 

return-visit patients with opioid prescriptions (Table 3).

Opioid Use in Visits and Complaints of Pain

In relation to visits that involved opioids and non–pain-related complaints, visits that 

included opioids for pain complaints were more likely to be made by younger patients and 

by patients without private insurance, Medicare, or Medicaid. Cancer, substance use 

disorders, and depression were significantly less common when pain was the primary reason 

for the visit (Table 4). In post hoc analyses over the entire study period (1995–2010), 

psychiatrists prescribed opioids in 5.7% and nonpsychiatrists in 6.7% of visits by patients 

with a pain complaint and a depression diagnosis (P = .65). Psychiatrists prescribed opioids 

in 3.0% and nonpsychiatrists in 4.0% of visits by patients with a pain complaint and an 

anxiety disorder diagnosis (P = .50).

DISCUSSION

Over the last several years, there has been a substantial increase in prescription of Schedule 

II opioids in office-based practice. The increase was particularly rapid among adults aged ≥ 

36 years and among patients making their first visit to a physician. Young adults, who as a 

group are at increased risk of nonmedical use and abuse of prescription opioids,8,10 
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experienced more modest growth in opioid prescriptions; children and adolescents had no 

significant increase; and patients with substance use disorders,9,12 who are at especially high 

risk of opioid misuse, became less likely to receive opioid prescriptions.

Several factors may have contributed to the recent increase in opioid treatment. Widespread 

clinical concern over undertreatment of pain21 and the publication of clinical guidelines 

encouraging physicians to adequately manage pain22,23 may have played a role in the 

increase. In addition, the US Food and Drug Administration approved new oral formulations 

of fentanyl (1993), oxycodone (1995), and hydromorphone (1998). These and other 

prescription opioids were heavily promoted to physicians by pharmaceutical companies.24,25 

Safety concerns related to some cyclooxygenase inhibitors26 may have further increased 

clinical reliance on opioids. Real-time prescription monitoring programs27 and the 

availability of abuse-resistant opioid formulations might have bolstered the willingness of 

some physicians to prescribe opioids.28 Abuse-resistant opioids, such as extended-release 

oxymorphone and the osmotic extended-release oral delivery system of hydromorphone, 

have crush-resistant properties that reduce the likelihood that the opioids can be misused 

through injection or snorting.

Visits by older patients had the fastest growth in opioid prescriptions, and visits by adults 

aged 36–64 years were the most likely to include an opioid. Although nonmedical use of 

prescription opioids in the general population is heavily concentrated among adolescents and 

young adults,8,10,29 older adults are at the greatest risk of nonmedical use of opioids 

prescribed directly from their physician.30 Older patients may have more opportunities to 

receive prescription opioids than younger patients because they make more physician 

visits31 and more often experience somatic pain.32 In addition to an ongoing emphasis on 

detection and treatment of problematic opioid use among young people,33,34 a balanced 

approach requires careful consideration of the risks of nonmedical opioid use by older 

patients as well, particularly in the context of recent increases in the number of fatal 

poisonings among older Americans that involved opioid analgesics.35

In contrast to visits by non-Hispanic patients, there was no significant increase in opioid 

prescriptions during visits by Hispanic patients. In several health settings, Hispanics are less 

likely than non-Hispanic whites to receive analgesics to manage pain.36 This disparity, 

which has also been reported for African Americans in relation to whites,37 may reflect 

ethnic/racial group differences in pain perception38 or a greater reluctance to prescribe 

opioids to minority patients borne of a stereotype that opioid abuse is more common among 

racial and ethnic minority patients,39 despite empirical evidence to the contrary.12

Individuals with substance use disorders are well known to be at high risk for prescription 

opioid misuse,9 abuse, and dependence.11,12 Unlike visits by patients without substance use 

disorders, which became more likely to include opioid prescriptions during the study period, 

visits by patients with substance use disorders became less likely to involve opioid 

prescriptions. There may have been an increase in physician awareness of the risks of opioid 

abuse in this patient population.40
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Adults with anxiety and depressive disorders are also at elevated risk of nonmedical use of 

prescription opioids.8,10 Longitudinal epidemiologic data support complex bidirectional 

associations with generalized anxiety disorder and depression related to incident nonmedical 

prescription opioid use as well as nonmedical use of prescription opioids related to the onset 

of depression and various anxiety disorders.8,41 Because of the vulnerability to opioid use 

among patients diagnosed with anxiety or depression disorders, the growth in opioid 

prescription to these patients may merit particular clinical scrutiny. This concern may be 

especially true in relation to depressed patients because, in this study, opioid prescriptions 

tended to be written in visits in which pain was not the primary reason for the visit.

There was also a marked increase in opioid prescriptions in visits involving low back pain. 

Although prescription opioids may be effective for short-term relief of low back pain, their 

efficacy in long-term back-pain management is less clear.42 Because nonmedical use of 

prescription opioids is common among patients with long-term back pain42,43 and most of 

the opioid prescriptions related to back pain are for long-term problems, clinical care should 

be exercised in the selection of medications to manage pain in this complicated condition.

Opioid prescriptions increased significantly faster among first visits than return visits. The 

rapid rise in opioid prescriptions during first visits may represent an appropriate response to 

historical delays and barriers to pain care,44 shorter opioid treatment episodes with 

proportionately more first visits, or an overly rapid escalation in pharmacologic pain 

management. Detailed longitudinal practice-based research could help determine the extent 

to which community physicians employ an orderly sequence of nonopioid analgesic 

medications followed by weak opioids if the pain is not properly controlled before 

considering strong opioids.45

First visits compared with return visits with opioid prescriptions included a significantly 

greater proportion of younger patients, a demographic group associated with nonmedical use 

of, abuse of, and dependence on prescription opioids.12 In some first patient visits, 

physicians may be caught between responding to patient treatment preferences while 

honoring principles of responsible pain management.46 As compared to return visits with 

opioid prescriptions, however, first visits with opioid prescriptions did not include a greater 

proportion of patients with substance use disorders, as would be expected if this group had 

higher abuse liability.12

A significant increase in opioid treatment extended to visits in which pain was not the 

primary reason for the visit. These visits involved patients who tended to be older than the 

opioid-treated patients who had pain as their primary complaint. Because physicians are 

often the direct source of opioids for older patients with nonmedical opioid use,30 it may be 

particularly important to regularly reassess the clinical need for opioids in this patient 

population.

The analyses have several limitations. First, physician nonresponse raises the potential for 

survey response bias. Second, absence of information concerning dose and duration of 

opioid prescriptions, use by patients who seek opioids from multiple physicians, or patients 

who seek early refills limits characterization of patients at high risk for opioid abuse or 
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diversion.47 Third, the diagnoses were based on clinician judgment without expert validation 

by standardized diagnostic assessment, and clinical diagnostic practices may have changed 

over the study period. Fourth, the surveys are restricted to office-based medical visits and 

therefore do not capture visits to emergency departments, hospital outpatient clinics, cancer 

centers, and various other outpatient settings where opioids are prescribed. The surveys also 

do not capture most nonmedical use of prescription opioids, which is by individuals who do 

not obtain the drugs directly from a physician but rather from friends, relatives, drug dealers, 

and other nonphysician sources.7

An increase in opioid prescribing in office-based medical practice supports calls to increase 

physician training in the principles of responsible pain management. Greater caution 

regarding opioid prescription has been urged by prominent pain management specialists, 

addiction researchers, and public health officials.48,49 The most impressive growth in opioid 

prescribing occurred not among patient groups that conform to clinical stereotypes of opioid 

misuse, such as adolescents, young adults, and patients with substance use disorders, but 

rather among older adults and patients with pain in their extremities or with poorly localized 

pain. In order to ensure safe pain management, physicians should remain vigilant for clinical 

indications of problematic opioid use in all of their opioid-treated patients, routinely counsel 

these patients concerning the risks of abuse and overdose, and emphasize the importance of 

proper disposal of opioid pills and capsules that are no longer necessary. Although 

psychiatrists account for only a small proportion of prescribed opioids in office-based 

medical practice, they have an important role to play in the evaluation and management of 

patients with prescription opioid use disorders.50 Key challenges ahead involve sharpening 

the clinical assessment of pain control and the vulnerability to nonmedical opioid use.
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Clinical Points

• Prescription of opioid analgesics is increasing in office-based medical 

practice.

• Particularly rapid increases in opioid prescribing are occurring among older 

adult patients and patients making their first visit to their treating physician.

• Physicians should remain vigilant for indications of opioid misuse in all of 

their patients who are prescribed opioids.
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Figure 1. 
National Estimates of Annual Number of Visits With Opioid Prescriptions in Office-Based 

Medical Care in 1995–2010 in the United States
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