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A n estimated 25 million Americans—more than 10% of 

the adult population—experience pain on a daily basis.1 

In the United States, opioids are one of the most com-

monly prescribed drugs to treat pain, with nearly 260 million 

prescriptions written in 2012 alone.2,3 In recent years, controversy 

around opioid prescribing has risen due to concerns about mis-

use, abuse, and diversion leading to opioid-related overdoses 

and deaths.4,5 In 2014, there were 18,893 opioid overdose-related 

deaths in the United States, for an average of 50 per day.6 

A systematic review conducted by the Agency for Healthcare 

Research and Quality in 2014, and a recent update to this review 

published by the CDC in 2016, showed limited evidence supporting 

the effectiveness of long-term opioid use for noncancer chronic 

pain (CP) lasting more than 3 months and indicated that risks for 

serious harms are dose-dependent.7,8 Based on this evidence—or 

lack thereof—the CDC put forth guidelines for prescribing opioids 

for CP, with recommendations for weighing the benefits and risks 

of treatment, establishing treatment goals with patients, and pre-

scribing the lowest effective opioid dosage, among others.8 

Healthcare systems are challenged with ensuring that patients 

with CP receive appropriate treatment with positive clinical 

outcomes while keeping them safe from harm. Among barriers 

to adopting opioid practice guidelines, clinicians report inad-

equate training on pain management9,10 and time constraints 

for comprehensive opioid risk assessment and drug monitoring, 

especially in busy primary care practices.11,12 An understanding 

of populations that have a greater propensity for receiving opioid 

prescriptions may inform initiatives within healthcare systems 

to ensure that these drugs are used appropriately and safely. To 

our knowledge, no studies have been conducted to evaluate 

opioid prescribing across diverse CP conditions within a single 

healthcare setting. 

Previously, we established a cross-sectional cohort of adult 

ambulatory patients with CP in 2012 from a large community-

based healthcare system in northern California to calculate the 

prevalence of CP overall and by various CP conditions, including 
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cervical pain (71%). The odds of receiving an opioid increased 
linearly with the number of CP conditions per patient (OR, 
1.29; 95% CI, 1.25-1.33; P <.001). Men were generally more 
likely to receive an opioid than women, as were patients with 
noncommercial insurance, especially Medicaid (OR, 2.77; 
95% CI, 2.56-3.01; P <.001) versus commercial. 

CONCLUSIONS: In an ambulatory healthcare setting, opioid 
prescribing to patients with CP varied by type and number 
of pain conditions. Opioid prescriptions to men, those 
with back/cervical pain, and Medicaid beneficiaries were 
particularly prevalent. The identification of populations more 
likely to receive an opioid in the treatment of CP should be 
of interest to healthcare systems to ensure these drugs are 
being used appropriately and safely. 
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back/cervical pain, arthritis/joint pain, neu-

ropathies/neuralgias, headaches/migraines, 

and unclassified pain.13 In the present study, 

we used this cohort to examine opioid pre-

scribing, as well as prescribing of other pain 

medications. We explored differences in 

opioid prescribing by the number and types 

of CP conditions per patient and by patient 

demographics and characteristics. 

METHODS
Study Design and Setting 

This study was conducted using Sutter Health electronic health 

record (EHR) data from 2012. Sutter Health is a community-based 

open-network healthcare system in northern California that pro-

vides ambulatory (primary and specialty) care across 130 medical 

clinics to approximately 3 million patients annually (10 million 

ambulatory visits in 2012). The system also provides care across 

24 acute care hospitals, with 200,000 inpatient admissions and 

800,000 emergency department visits in 2012. Similar to many other 

healthcare systems in the nation, Sutter Health is a mixed-payer 

organization with no single formulary; as such, this setting is appro-

priate to study drug prescribing patterns in a clinical population. Its 

EHR (EpicCare) is integrated across all ambulatory care clinics and 

hospitals. This study was approved by Sutter Health’s Institutional 

Review Board, and all data were de-identified in accordance with 

Health Insurance Portability and Accountability Act standards. 

Cohort Eligibility Criteria 

Our study cohort was inclusive of adult patients with CP with a 

medical record in the EHR system. First, we identified patients 18 

years or older with at least 2 International Classification of Disease, 

9th Revision, Clinical Modification (ICD-9 CM) diagnoses for a CP 

condition at least 30 days apart in 2012. The ICD-9 CM codes for 

chronic pain conditions, by definition, exclude acute pain condi-

tions and were based on well-described criteria from recent health 

system–based studies of CP,13,14 as well as studies by White15 and 

Davis.16 A listing of these chronic pain diagnosis codes has been 

published previously.13 

We required patients to have at least 1 encounter of any type 

before 2010 to confirm prior contact with the health system and 

to further characterize comorbidities and medication utilization. 

We excluded patients with an encounter or problem-list diagnosis 

of malignancy (with the exception of nonmelanoma skin cancer) 

in the 2 years prior to 2012 to restrict patients from the analysis 

with cancer-related pain. We also excluded patients with surgery 

in the 3 months prior to the first CP encounter in 2012 to restrict 

patients from the analysis with acute postsurgical pain. 

Data Collection 

Data were collected from the EHR, including information on pre-

scribed medications and patient demographics (age, gender, and 

race/ethnicity) and characteristics (insurance type and comorbidi-

ties). Patient race/ethnicity was self-reported and collected as a part 

of routine clinical practice according to US Census standards. We 

categorized race/ethnicity as Hispanic (of any race), non-Hispanic 

white (NHW), African American, Asian, other (Pacific Islander, 

American Indian/Alaskan Native, multiple races reported, or race 

reported as “other”), and unknown. We further disaggregated the 

population’s 6 largest Asian subgroups as East/Southeast Asian 

(Chinese, Japanese, Korean, Filipino, or Vietnamese) and Asian 

Indian. Charlson Comorbidity Index (CCI) scores were calculated 

for each patient as a measure of overall disease burden.17 Insurance 

type was categorized as commercial (preferred provider organi-

zation/health maintenance organization), Medicare, Medicaid, 

Medicare/Medicaid dual eligible, or other/unknown (including 

self-pay). Patients were grouped into 5 non–mutually exclusive CP 

categories based on anatomical location and/or pathophysiology: 

arthritis/joint pain, back/cervical pain, neuropathies/neuralgias, 

headaches/migraines, and unclassified pain (including fibromy-

algia, pelvic pain, abdominal pain, and general pain). 

The primary outcome measures were medications prescribed for 

pain, categorized as analgesics (opioid and nonopioid agents) and 

nonanalgesics (benzodiazepines, antidepressants, muscle relaxants, 

antiepileptics, corticosteroids, antimigraine agents, antirheumatic 

agents, and topical agents). See the eAppendix (available at ajmc.

com) for a listing of drug classes and, where appropriate, subclasses. 

Because data are from an open-network health system, we did not 

have comprehensive pharmacy claims data on this population and 

instead used EHR prescribing data. From a previous study of this 

cohort,13 56% of all outpatient visits were to a primary care physician 

(family or internal medicine); the remaining 44% of encounters 

spanned 20 different medical specialties and service lines.

Statistical Methods 

We used descriptive statistics to summarize continuous and cat-

egorical variables and logistic regression to assess associations 

TAKEAWAY POINTS

Opioid prescribing to patients with noncancer chronic pain (CP) in an outpatient setting varied by 
the number and type of pain conditions per patient, as well as by other patient characteristics. 

›› Opioid prescriptions for men, those with back/cervical pain, and Medicaid beneficiaries 
were particularly prevalent. 

›› Patients prescribed more than 5 medications were more likely to receive an opioid prescrip-
tion than those prescribed fewer than 5 medications. 

›› The identification of populations more likely to receive an opioid in the treatment of CP is 
important information for healthcare systems working to ensure these drugs are being 
used appropriately and safely.
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between receiving an opioid prescription and patient demograph-

ics/characteristics.18 Models included receipt of an opioid in 2012 

as the binary dependent variable. Independent variables included 

patient age, CCI score, total number of CP conditions by category 

per patient (ie, from 1-5), insurance type, and the number of other 

non–pain-related medications received during the study period. 

Because previous study results have shown differences in opioid 

use by gender and race/ethnicity,19-21 we also explored these differ-

ences. We combined gender and race/ethnicity as a single variable 

in regression models to allow for different slopes for associations 

between opioid prescribing and racial/ethnic group by men and 

women (eg, NHW men, NHW women, Hispanic men, Hispanic 

women). This has the same consequence as an interaction term 

but with simpler interpretation of model coefficients. We also 

included categorical dummy variables in regression models for 

CP categories: arthritis/joint pain, back/cervical pain, neuropa-

thies/neuralgias, and headaches/migraines. A dummy variable 

for unclassified pain was excluded due to collinearity with other 

CP categories. 

We generated unadjusted and adjusted odds ratios (ORs) with 

corresponding 95% confidence intervals (CIs) for univariate and 

multivariate associations, respectively. We compared model 

coefficients within levels of the gender and racial/ethnic category 

by posthoc estimation of linear combinations.18 We derived the 

adjusted prevalence of receiving an opioid prescription from 

posthoc estimation of adjusted mean effects (holding constant 

the values of all other covariates).18 

We repeated statistical models to estimate the adjusted preva-

lence of receiving an opioid by the number of total CP conditions 

for each category (eg, back/cervical pain alone,  back/cervical 

pain plus 1 additional condition or plus 2 additional conditions). 

Because multiple tests were performed, we used a level of statisti-

cal significance of 0.01, instead of 0.05, to mitigate type 1 error (ie, 

the probability of falsely rejecting the null hypothesis of no differ-

ence). All analyses were performed in Stata version 13.0 (StataCorp; 

College Station, Texas). 

RESULTS
Description of Study Population 

Among 1,784,114 adult patients with an ambulatory record in the 

health system, 120,481 (6.8%) met study eligibility criteria for CP, 

which is the estimated prevalence of these conditions during 

the study period.13 The most prevalent CP conditions by category 

were arthritis/joint pain (57%), back/cervical pain (49%), and 

neuropathies/neuralgias (40%) (Table 1). Approximately 40% of 

patients had a total of 1 or 2 CP conditions. Patients were aged 56 

years on average; the majority were women (66%) and NHW (63%). 

Approximately half of the cohort comprised commercially insured 

TABLE 1. Demographics and Characteristics of the Chronic 
Noncancer Pain Cohort

CP Cohort (n = 120,481) 

Mean age, years ± SD  56.1 ± 16.8 

Age distribution, n (%) 

18-45  34,170 (28.4) 

46-65  51,917 (43.1) 

≥66  31,394 (28.6) 

Women, n (%)  79,605 (66.1) 

Race/ethnicity, n (%) 

Non-Hispanic white  76,036 (63.1) 

African American  4868 (4.04) 

Hispanic, any race  12,771 (10.6) 

East/Southeast Asian  6722 (5.58) 

Asian Indian  3218 (2.67) 

Othera  6501 (5.4) 

Unknown  10,365 (8.6) 

CP type categories,b n (%)  

Arthritis/joint pain  68,539 (56.9) 

Back/cervical pain  58,925 (48.9) 

Neuropathies/neuralgias  47,919 (39.8) 

Headaches/migraines  27,261 (22.6) 

Unclassified pain  23,677 (19.6) 

Number of CP conditions by category, 
per patient, n (%) 

1  47,799 (39.7) 

2  46,815 (38.9) 

3  19,504 (16.2) 

4  5435 (4.5) 

5  928 (0.8) 

CCI score, n (%) 

0  34,279 (28.4) 

1-3  60,426 (50.2) 

>3  25,776 (21.4) 

Payer, n (%) 

Commercial  67,009 (55.6) 

Medicare  12,779 (10.6) 

Medicaid  4141 (3.44) 

Medicare/Medicaid dual eligible  20,222 (16.8) 

Otherc/unknown  16,330 (13.55) 

Any prescriptions, median (IQR)  11 (7, 18) 

CCI indicates Charlson Comorbidity Index; CP, chronic noncancer pain; IQR, 
interquartile range; SD, standard deviation. 
aOther race/ethnicities include Pacific Islander, American Indian/Alaskan Na-
tive, multiple races reported, or reported as “other.” 
bCategories are not mutually exclusive, as patients can have more than 1 type 
of CP condition. 
cOther insurers include self-pay. 
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beneficiaries. Patients were prescribed a median of 11 unique (pain 

and nonpain) medications during the study period. 

Analgesic and Nonanalgesic Prescribing by CP Category 

Across all CP categories, most patients (92%) received an analgesic 

or nonanalgesic medication (Table 2). Nonsteroidal anti-inflam-

matory drugs (NSAIDs) were the most commonly prescribed 

medications (68%), followed by short-acting (immediate-release) 

opioids (57%); 58% received a short- or long-acting (extended-

release) opioid. 

Analgesics (opioid or nonopioid) (89%), any opioid (68%), and, 

specifically, short-acting opioids (67%) were most common in 

patients with back/cervical pain (Table 2). Patients received, on 

average, 2 analgesics during the study period; those with arthritis/

joint pain and unclassified pain had the highest average number 

of prescriptions for analgesic medications (mean = 2.3 each for 

arthritis/joint pain and unclassified pain). 

Prescriptions for nonanalgesics were most common in patients 

with headaches/migraines (86.3%) (Table 2). Patients were pre-

scribed, on average, 1.8 unique nonanalgesic medications; those 

with headaches/migraines and unclassified pain received the high-

est average number of nonanalgesic medications (mean = 2.6 each 

for arthritis/joint pain and unclassified pain). 

Opioid Prescribing by Number and Type of CP Conditions 

Among patients with a single CP type, the highest prevalence of 

receiving an opioid, after controlling for other covariates, was 

for back/cervical pain (71%) (Figure). For each CP category, the 

adjusted prevalence of receiving an opioid increased linearly 

as the number of CP conditions increased: arthritis/joint pain  

TABLE 2. Prescribed Pain Medications in the Chronic Noncancer Pain Cohort, Overall and by Five Pain Categories 

Medication Type, n (%) 

All Chronic 
Pain Patients 
(n = 120,481)

Arthritis or 
Joint Pain 

(n = 68,539)

Back or  
Cervical Pain 
(n = 58,925) 

Neuropathies 
or Neuralgias 

(n = 47,919) 

Headaches or 
Migraines  

(n = 27,261) 

Unclassified 
Pain 

(n = 23,677) 

Any pain medication  111,026 (92.2)  63,146 (92.1)  55,911 (94.9)  43,860 (91.5)  26,119 (95.8)  22,162 (93.6) 

Any analgesics  99,838 (82.9)  58,474 (85.3)  52,228 (88.6)  40,175 (83.8)  21,999 (80.7)  19,934 (84.2) 

Opioid analgesics 

Any opioid  69,935 (58.1)  40,482 (59.1)  40,062 (68.0)  28,001 (58.4)  15,938 (58.5)  15,551 (65.7) 

Short-acting opioid  69,093 (57.4)  40,083 (58.5)  39,578 (67.2)  27,702 (57.8)  15,784 (57.9)  15,279 (64.5) 

Long-acting opioid  8658 (7.2)  4911 (7.2)  5833 (9.9)  3611 (7.5)  11,943 (7.1)  3371 (14.2) 

Nonopioid analgesics

NSAIDs  75,820 (62.9)  46,829 (68.3)  39,643 (67.3)  31,695 (66.1)  15,486 (56.8)  14,637 (61.8) 

Combination agentsa  4003 (3.3)  1615 (2.4)  1703 (2.9)  1159 (2.4)  3096 (11.4)  916 (3.9) 

Miscellaneous agentsb  9735 (8.1)  6500 (9.5)  4807 (8.2)  4225 (8.8)  2047 (7.5)  2247 (9.5) 

Analgesic count, mean ± SD  2.0 ± 1.7  2.3 ± 1.8  2.2 ± 1.7  2.1 ± 1.8  2.0 ± 1.8  2.3 ± 1.9 

Any nonanalgesic  86,541 (71.8)  47,130 (68.8)  46,413 (78.8)  34,044 (71.0)  23,521 (86.3)  19,356 (81.8) 

Nonanalgesics by class 

Antiepileptics  23,200 (19.3)  11,702 (17.1)  13,102 (22.2)  12,228 (25.5)  7273 (26.7)  6562 (27.7) 

Antimigraine  13,678 (11.4)  4607 (6.7)  5272 (9.0)  3479 (7.3)  12,150 (44.6)  2897 (12.2) 

Antirheumatics  5954 (4.9)  5428 (7.9)  1797 (3.1)  1614 (3.4)  797 (2.9)  1264 (5.3) 

Benzodiazepine anxiolytics  34,419 (28.6)  18,635 (27.2)  19,958 (33.9)  13,641 (28.5)  9802 (36.0)  9577 (40.4) 

Benzodiazepine hypnotics  9001 (7.5)  5760 (8.4)  4959 (8.4)  4105 (8.6)  1920 (7.0)  2523 (10.7) 

Corticosteroids  19,591 (16.3)  12,609 (18.4)  10,823 (18.4)  8360 (17.4)  4592 (16.8)  4731 (20.0) 

Muscle relaxers  29,772 (24.7)  15,110 (22.1)  22,600 (38.4)  11,331 (23.6)  7645 (28.0)  7762 (32.8) 

Topical  8611 (7.2)  5401 (7.9)  5893 (10.0)  4121 (8.6)  1797 (6.6)  2789 (11.8) 

SNRI  10,883 (9.0)  5918 (8.6)  6173 (10.5)  4576 (9.6)  3246 (11.9)  4275 (18.1) 

SSRI  25,080 (20.8)  13,900 (20.3)  13,378 (22.7)  9828 (20.5)  7161 (26.3)  6430 (27.2) 

Tricyclics  9576 (8.0)  4494 (6.6)  4813 (8.2)  3996 (8.3)  4191 (15.4)  3224 (13.6) 

Nonanalgesic count, mean ± SD 1.8 ± 1.8  1.7 ± 1.9  2.1 ± 2.0  1.8 ± 1.9  2.6 ± 2.2  2.6 ± 2.3 

NSAID indicates nonsteroidal anti-inflammatory drug; SD, standard deviation; SNRI, serotonin norepinephrine reuptake inhibitor; SSRI, selective serotonin reup-
take inhibitor. 
aCombination agents include acetaminophen and aspirin-containing products. 
bacetaminophen, salicylamide, or ziconotide. 
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(OR, 1.39; 95% CI, 1.36-1.42; P <.001), back/cervical pain (OR, 1.07; 95% 

CI, 1.05-1.09; P <.001), neuropathies/neuralgias (OR, 1.65; 95% CI, 

1.61-1.69; P <.001), headaches/migraines (OR, 1.51; 95% CI, 1.47-1.56; 

P <.001), and unclassified pain (OR, 1.48; 95% CI, 1.44-1.53; P <.001). 

Patient Demographics and Characteristics  
Associated With Receiving an Opioid Prescription 

We found several patient demographics and characteristics to be 

associated with receipt of an opioid prescription (Table 3). After 

statistical adjustment, older patients (≥66 years vs 18-45 years), 

those with moderate chronic disease burden (CCI score = 2-3 vs 0), 

women, Asians (vs NHW), and commercially insured beneficiaries 

(vs all other insurance types) had lower odds of receiving an opioid. 

Patients with a greater total number of CP conditions had higher 

odds of receiving an opioid. 

Because of the potential correlation between age, CCI score, and 

insurance type (eg, older individuals tend to have more comorbidi-

ties and are more likely to be Medicare beneficiaries), we performed 

analyses to examine the effect of CCI and payer type on the relation-

ship between age and receipt of an opioid. The presence or absence 

of these covariates had minimal effect on model coefficients within 

the age category (data not shown). 

DISCUSSION 
In this cross-sectional analysis of EHR prescribing data from a 

community-based ambulatory healthcare system setting, we found 

differences in opioid prescribing to patients by number and type 

of CP conditions. Among patients with 1 CP condition, those with 

back/cervical pain had the highest prevalence of receiving an opi-

oid, whereas those with neuropathies/neuralgias and headache/

migraines had the lowest prevalence; these latter groups more 

frequently received nonanalgesic medications (eg, antiepileptic or 

antimigraine medications). The prevalence of receiving an opioid 

increased linearly with the number of CP conditions per patient, 

reaching more than 60% for those with 3, more than 70% for those 

with 4, and approximately 80% for those with all 5 CP conditions; 

however, few patients had conditions within 4 or all 5 CP categories 

(4.5% and 0.8%, respectively). 

Our study is consistent with previous studies showing that 

patients with back pain are more likely to receive an opioid than 

those with other pain conditions.19,22 Back pain is one of the 

most common reasons for a visit to a doctor’s office, composing 

approximately one-fourth of all encounters.23 Higher rates of opioid 

prescribing among patients with back pain may be due to the pau-

city of effective alternative pharmacological agents, particularly for 

back pain lasting more than 4 weeks.24 In general, opioid prescrib-

ing for all types of chronic musculoskeletal pain has increased 

2-fold between 1980 and 2000 (8% to 16%).25,26 

These trends reflect an increased availability of newly marketed 

pain products in the 1990s and changes to state medical board 

opioid regulations around the same time, which relaxed opioid 

prescribing practices for CP.27 It is notable that more than half of 

patients with only unclassified pain—inclusive of conditions like 

fibromyalgia and pelvic pain—received an opioid; these patients 

had the highest prevalence of prescriptions for long-acting opioids 

(14.2%). Current guidelines do not support the use of most opioids 

in unclassified painful conditions where the harms may outweigh 

potential benefits, regardless of whether other treatments had been 

previously tried.8 The exception is tramadol, which has serotonin 

and norepinephrine reuptake inhibitory effects and is used in the 

treatment of fibromyalgia. 

In multivariate analyses, we found that older age and higher 

CCI score were negatively associated with receiving an opioid. 

Although older individuals may be expected to have a greater need 

for pain medications due to higher prevalence of painful condi-

tions and greater overall disease burden,28 certain medications, 

including opioids, are not recommended in the elderly population 

due to increased risks.29 For example, opioid-related risks, such as 

respiratory depression, tend to be potentiated in older patients.30-32 

Even minor side effects, including opioid-induced drowsiness or 

sedation, may have more serious consequences in this population. 

Similarly, older patients and those with a higher CCI may be more 

FIGURE.  Adjusted Prevalence of Receiving an Opioid 
Prescription by Number and Type of Noncancer Chronic 
Pain Conditions by Categorya,b,c

AAJP indicates arthritis/joint pain; BOCP, back/cervical pain; CP, noncancer 
chronic pain; HM, headache/migraine; NN, neuropathy/neuralgia; UP, unclassi-
fied pain.
aAdjusted mean effects were estimated from logistic regression models, with re-
ceiving an opioid prescription as the binary dependent variable and total number 
of CP conditions as the main predictor variable. 
bStatistical adjustment was performed for age, sex and race/ethnicity, overall 
comorbidity, insurance payer, and total number of prescriptions. Models were 
run separately for each CP category: AAJP, BOCP, NN, HM, and UP. 
cError bars represent 95% confidence intervals.
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TABLE 3. Results From Opioid Prescribing Logistic Regression Modela 

Unadjusted ORb 
(95% CI)

Adjusted ORb

(95% CI)
Adjusted 

Prevalence,c %

Age, years

18-45  Ref  Ref  62.0 

46-65  1.16 (1.12-1.19)d  0.95 (0.91-0.99)  61.0 

≥66  1.10 (1.07-1.13)d  0.55 (0.52-0.58)d 49.3 

Men's race/ethnicitye 

Non-Hispanic white  Ref  Ref  63.0 

African American  1.15 (1.03-1.29)  1.04 (0.92-1.16)  63.8 

Hispanic, any race 1.07 (1.01-1.15)  1.06 (0.98-1.14)  64.2 

East/Southeast Asian  0.34 (0.31-0.37)d  0.37 (0.33-0.40)d  41.1 

Asian Indian 0.26 (0.23-0.29)d  0.29 (0.25-0.33)d  36.0 

Other race  0.96 (0.87-1.05)  0.92 (0.84-1.01)  61.3 

Unknown race 0.75 (0.70-0.80)d  0.84 (0.78-0.90)d  59.3 

vs Men of Same 
Race/Ethnicity

vs Men of Same 
Race/Ethnicity

Women's race/ethnicity 

Non-Hispanic white  Ref  0.97 (0.95-1.01)  Ref  0.83 (0.80-0.85)d  59.0 

African American  1.27 (1.18-1.36)d  1.07 (0.94-1.22)  1.13 (1.04-1.22)f  0.90 (0.79-1.03)  61.6 

Hispanic, any race  0.99 (0.94-1.04)  0.90 (0.83-0.97)f  0.94 (0.90-0.99)  0.74 (0.68-0.80)d  57.7 

East/Southeast Asian 0.35 (0.32-0.37)d  0.99 (0.89-1.11)  0.37 (0.34-0.39)d 0.83 (0.74-0.93)f 37.1 

Asian Indian  0.31 (0.29-0.35)d  1.19 (1.02-1.39)  0.35 (0.31-0.38)d  0.99 (0.85-1.16)  35.8 

Other race 1.00 (0.94-1.06)  1.02 (0.91-1.13)  0.91 (0.85-0.97)f 0.81 (0.73-0.91)d  56.9 

Unknown race  0.73 (0.69-0.77)d  0.96 (0.89-1.04)  0.81 (0.77-0.86)d  0.80 (0.74-0.87)d 54.4 

Total number of CP types per patient, count  1.48 (1.46-1.50)d  1.29 (1.25-1.33)d  –

CCI score

0  Ref  Ref  59.0 

1-3  1.16 (1.13-1.19)d  0.92 (0.88-0.96)d 57.1 

>3  1.34 (1.30-1.39)d  0.99 (0.94-1.05)  58.8 

Payer

Commercial  Ref  Ref  53.0 

Medicare  1.47 (1.41-1.53)d  1.64 (1.56-1.72)d  63.6 

Medicaid  3.45 (3.19-3.73)d 2.77 (2.56-3.01)d  73.7 

Dual eligible  1.52 (1.47-1.57)d  1.62 (1.55-1.69)d  63.4 

Other/unknown  1.53 (1.48-1.59)d 1.69 (1.63-1.76)d  64.2 

Other prescriptions, count  –

<5  Ref  Ref  42.4 

5-10  1.54 (1.49-1.59)d 1.58 (1.52-1.63)d  57.8 

>10  3.27 (3.16-3.38)d  3.27 (3.15-3.40)d  68.7 

CCI, Charlson Comorbitidy Index; CI, confidence interval; CP, noncancer chronic pain; OR, odds ratio; Ref, referent group.
aModels included dummy variables for each CP category: arthritis/joint pain, back/cervical pain, neuropathies/neuralgias, and headaches/migraines (not shown). A 
dummy variable for unclassified pain was excluded due to collinearity. 
bThe OR of receiving opioid prescription and 95% CIs were generated from logistic regression models for each covariate, independently (unadjusted) and combined 
(adjusted). 
cAdjusted prevalences of receiving an opioid were estimated by posthoc estimation of adjusted effects from multivariate logistic regression models for each cat-
egorical variable, conditional on all other covariates. 
dP <.001.
eComparisons across levels of the gender and race/ethnicity category were performed by postestimation of linear combinations. 
fP <.01.
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likely to have underlying liver or renal disease, which can impact 

opioid metabolism and lead to harmful effects.31 

We also found that for most racial/ethnic groups, men received 

an opioid prescription more often than women. This trend has been 

demonstrated in other studies of CP.19,20 We further showed that 

among men, there were no significant differences in the adjusted 

prevalence of receiving an opioid for NHWs, African Americans, or 

Hispanics; however, among women, African Americans were more 

likely than NHWs to receive an opioid. Notably, East/Southeast 

Asians and Asian Indians of both genders had the lowest prevalence 

of receiving opioid prescriptions. 

We are unaware of studies on this topic among Asians receiving 

treatment for CP in ambulatory settings, but the results of a small 

prospective cohort study from an inpatient postoperative setting 

showed that Chinese patients required lower opioid doses, yet were 

more likely to experience opioid-induced pruritus than a matched 

group of Caucasians.21 Differences in opioid metabolism have been 

described previously for Asians relative to Caucasians33-35; how-

ever, sociocultural factors may also explain disparities in opioid 

prescribing.36 Future studies are needed to understand whether 

physicians are less likely to prescribe opioids to Asians because of 

perceived risks or if Asians are less accepting of these medications. 

In our analysis, Medicaid beneficiaries were more likely than 

patients with other insurance types to receive opioids, even after 

controlling for other factors. CMS has reported that these benefi-

ciaries are twice as likely to receive an opioid prescription than 

non-Medicaid patients.37 Another notable finding was that the num-

ber of nonpain medications prescribed was positively associated 

with an increase in opioid prescribing. This is contrary to expecta-

tions, but may be related to higher levels of comorbidity in patients 

who receive opioids. Further investigation of this finding is required.

To our knowledge, this is the first study to evaluate opioid pre-

scribing across a range of conditions with distinct CP categories. 

We analyzed data from a large ambulatory care cohort and used 

rigorous methods to classify and identify patients with pain-

ful chronic conditions. Furthermore, data were derived from a 

mixed-payer organization with no single formulary, making it an 

appropriate setting for evaluating patterns in opioid prescribing. 

Limitations 

This was a cross-sectional analysis and causal inferences are 

restricted. Also, the study population was from a relatively small 

geographic area and generalizability to other parts of the United 

States is unknown; however, as a mixed-payer healthcare system, 

the setting is like many others in the nation. The findings of this 

study are reliant on the accuracy of, and frequency at which physi-

cians document, information in the EHR. Because pharmacy data 

were not available on the majority of the population, we relied 

on prescribing data, meaning we cannot know what medica-

tions patients actually filled or consumed. We also cannot know 

whether nonanalgesic medications were prescribed to treat pain 

or comorbid conditions, such as epilepsy, depression, or anxiety. 

We did not specifically collect information on the type of pro-

vider who prescribed the drug, as the focus of this study was not 

on provider-level attributes of opioid prescribing. Lastly, we did 

not have information on over-the-counter medications, such as 

NSAIDs or acetaminophen, which were potentially used by patients 

to treat CP and may have influenced whether a prescription pain 

medication was warranted. 

CONCLUSIONS 
In this cross-sectional analysis in an ambulatory healthcare set-

ting, opioid prescribing to patients varied by type of CP condition. 

The prevalence of receiving an opioid increased linearly with the 

number of CP conditions. Opioid prescriptions for men, those with 

back/cervical pain, and Medicaid beneficiaries were particularly 

prevalent. The identification of populations likely to receive an 

opioid for CP should be of interest to healthcare systems to ensure 

these drugs are used appropriately and safely. n
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eAppendix 

 

Drug Categories 
Analgesic  
Nonsteroidal Anti-inflammatory Drugs (NSAIDS)  
Opioid analgesics  
§ Short-acting  
§ Long-acting  
Combination analgesics  
§ Acetaminophen/aspirin/caffeine-containing products  
Other analgesics  
§ Acetaminophen  
§ Salicylamide  
§ Ziconotide  
Nonanalgesics  
Benzodiazepines  
§ Anxiolytics  
§ Hypnotics  
Antidepressants  
§ Selective serotonin reuptake inhibitors  
§ Serotonin-norepinephrine reuptake inhibitors  
§ Tricyclics  
Muscle relaxers  
Antiepileptic agents  
Corticosteroids  
Antimigraine agents  
Antirheumatic agents  
§ Immunomodulators  
§ Biologics 
Other nonanalgesics  
§ Topical creams  
§ Patches  
 


