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Abstract
Background: Given the risks of opioids, clinicians are under growing pressure to treat pain with non-opioid
medications. Yet non-opioid analgesics such as non-steroidal anti-inflammatory drugs (NSAIDs) have their own risks:
patients with kidney disease or gastrointestinal diseases can experience serious adverse events. We examined the
likelihood that patients with back pain diagnoses and contraindications to NSAIDs and opioids received an opioid
prescription in primary care.
Methods: We identified office visits for back pain from 2012 to 2017 and sampled the first office visit per patient
per year (N = 24,543 visits). We created indicators reflecting contraindications for NSAIDs (kidney, liver,
cardiovascular/cerebrovascular, and gastrointestinal diseases; concurrent or chronic use of anticoagulants/
antiplatelets, chronic corticosteroid use) and opioids (depression, anxiety, substance use (SUD) and bipolar disorders,
and concurrent benzodiazepines) and estimated four logistic regression models, with the one model including all
patient visits and models 2–4 stratifying for previous opioid use. We estimated the population attributable risk for
each contraindication.
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Results: In our model with all patients-visits, patients received an opioid prescription at 4% of visits. The predicted
probability (PP) of receiving an opioid was 4% without kidney disease vs. 7% with kidney disease; marginal effect
(ME): 3%; 95%CI: 1–4%). For chronic or concurrent anticoagulant/antiplatelet prescriptions, the PPs were 4% vs. 6%
(ME: 2%; 95%CI: 1–3%). For concurrent benzodiazepines, the PPs were 4% vs. 11% (ME: 7%, 95%CI: 5–9%) and for
SUD, the PPs were 4% vs. 5% (ME: 1%, 95%CI: 0–3%). For the model including patients with previous long-term
opioid use, the PPs for concurrent benzodiazepines were 25% vs. 24% (ME: -1%; 95%CI: − 18-16%). The population
attributable risk (PAR) for NSAID and opioid contraindications was small. For kidney disease, the PAR was 0.16%
(95%CI: 0.08–0.23%), 0.44% (95%CI: 0.30–0.58%) for anticoagulants and antiplatelets, 0.13% for substance use (95%CI:
0.03–0.22%) and 0.20% for concurrent benzodiazepine use (95%CI: 0.13–0.26%).
Conclusions: Patients with diagnoses of kidney disease and concurrent use of anticoagulants/antiplatelet
medications had a higher probability of receiving an opioid prescription at a primary care visit for low back pain,
but these conditions do not explain a large proportion of the opioid prescriptions.
Keywords: Opioids, Back pain, Benzodiazepines

Background
Given the well-reported serious risks of opioid therapy
[1], including risk of overdose [2], opioid-related
hospitalization [3], death [4], and falls and fall-related injuries [5], primary care clinicians are under growing
pressure to treat pain with non-opioid medications. Comorbidities such as behavioral health disorders may
place patients taking opioids at greater risk for opioidrelated overdose or substance use disorders [6]. Yet nonopioid medications have their own risks, particularly
among individuals with certain comorbidities and older
adults [7, 8]. Many individuals are unable to use opioid
alternatives such as non-steroidal anti-inflammatory
drugs (NSAIDs) or other analgesics due to comorbidities
such as kidney disease or gastrointestinal conditions or
drug-drug interactions from concurrently prescribed
medications [8]. To date, however, few studies have examined patient comorbidities associated with contraindications of non-opioid analgesics [9, 10]. Understanding
opioid and non-opioid prescription patterns with regards
to pain management for lower back pain can help focus
quality improvement efforts and improve the development of more nuanced quality measures [7].
Our objective was to examine whether patients with
contraindications for non-opioid analgesics such as
NSAIDs had a higher predicted probability of receiving
an opioid prescription during an office visit for low back
pain. We were also interested in whether patients with
comorbidities or concurrent prescriptions that place
them at higher risk for overdose or substance use disorders – relative contraindications for opioids – had lower
predicted probabilities of receiving an opioid prescription. We selected to study patients with a low back diagnosis given that there is extensive literature
documenting that opioids are often not recommended
for this condition, particularly among patients with behavioral health disorders or who are at risk for substance

use disorders [11, 12]. In the U.S. workers’ compensation
literature, studies have found that opioids do not expedite return to work [13, 14]. A recent Cochrane review
examining the effectiveness of opioids compared to placebo or other treatments for chronic low back pain
found weak evidence of the short-term efficacy of opioids compared to placebo for pain, with most trials having high drop-out rates, short durations, or showing
poor improvement in function [15]. The authors noted
that there is little evidence of the effectiveness of longterm opioid therapy for chronic low back pain [15].
We hypothesized that individuals with comorbidities
or concurrent medication use contraindicated with
NSAIDs would result in the individual having a higher
predicted probability of receiving an opioid prescription,
compared to individuals without these comorbidities/
concurrent prescriptions, and that individuals with comorbidities and medication use associated with higher
risk of overdose or opioid use disorder would have lower
predicted probabilities of receiving an opioid
prescription.

Methods
Study setting, population, and cross-sectional study
design

Using administrative data, we created a dataset of patients with outpatient visits at a large, tertiary care academic health system and its associated primary care
clinics. The health system is located in a metropolitan,
urban area. Our population sample is primarily insured;
most patients have private insurance or Medicare. In
2017, 42% of the entire population of patients seen at
primary and specialty care clinic visits at the medical
center had Medicare as their primary payor, 5% had Medicaid, 49% had private insurance, and 3% had a payor
classified as “other” [16].
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We included all patients with lower back pain diagnoses
that had at least one office visit in any year between 2012
and 2017 and then extracted a year’s worth of retrospective data to identify factors associated with receipt of an
opioid prescription made during the single primary care
office visit. Our unit of analysis was the visit. We followed
the STROBE guidelines for cross-sectional studies.
To construct the dataset, we first identified all outpatient office visits for low back pain from 2012 to 2017
for all patients seen by clinicians affiliated with the
health system and sampled the first office visit per patient per year. The office visit was defined as the first
time that a patient had a non-emergency, nonperioperative office visit with one of the selected ICD-9
codes identified for low back pain during each calendar
year (Appendix 1). We then restricted our sample to
visits to primary care clinicians. For this visit, we extracted diagnoses, prescribed medications, and demographic data. We also extracted the following data from
all visits during the 365 days prior to the visit: opioid
prescriptions; prescriptions of anticoagulants, antiplatelets, systemic steroids, NSAIDs; diagnoses where NSAI
Ds are contraindicated; and diagnoses where opioids are
contraindicated (see Appendices 2 and 3 for a list of specific diagnoses and ICD-9 codes). All data were extracted from a database (Clarity) with electronic health
record (EHR) data of the academic medical center.
We excluded patients under age 18 at the time of office visit, patients with a cancer diagnosis during the
study period, patients pregnant during the sampled office visit, patients receiving palliative care, and individuals with vertebral fractures. These patients have
specialized analgesic needs and we felt they fell outside
the scope of this study. Our final sample size was 24,543
visits of patients with a low back pain diagnosis among
147 providers. The mean number of primary care office
visits per patient per year was 3.6, the standard deviation
was 2.6, and the range was 1–51. In the full sample, the
24,543 primary care office visits represents 17,938
unique patients over six years (2012–2017); 39.8% of patients had 1 visit represented in the sample, 27.9% had 2
visits, 16.3% had 3 visits, 8.8% had four visits, 5.2% had
five visits, and 2.2% had six visits.
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including kidney, liver, gastrointestinal, cardiovascular,
and cerebrovascular diseases during the office visit or
in the previous 365 days using ICD-9 codes (See Appendix 2 for a list of all of the codes used in this
analysis).
Individuals may also be taking certain medications
which may interact with NSAIDs or should not be prescribed concurrently due to gastrointestinal adverse effects [17–19]. These medications include long-term
aspirin use, anticoagulant use, antiplatelet use, and longterm systemic steroid use [20–22]. We used medications
prescribed and ICD-9 codes for long-term use of these
medications in the previous 365 days before the office
visit to create indicators for each of these medications
(Appendix 3). We constructed categories of chronic use
of these medications by counting the number of prescriptions before the office visit; if the patient had five or
more prescriptions for one of these medication classes,
we defined that individual as having a chronic prescription. We created one combined indicator for chronic
and concurrent anticoagulant and antiplatelet use. We
created one indicator each for chronic NSAID use and
systemic steroid use.
We created indicators for behavioral health diagnoses,
including depression, anxiety, bipolar, and substance use
disorders, during the office visit and in encounters 365
days prior [23, 24]. We considered a benzodiazepine to
be concurrently prescribed if it was prescribed at the
same office visit as the opioid. We also controlled for
age (age under 65, age 65 and older), sex (male, female),
race (White, Black, Asian/Pacific Islander, unknown/
missing), ethnicity (Hispanic, Non-Hispanic, unknown/
missing), employment status (employed, retired, disabled/never worked, not employed/unknown/missing),
tobacco use (never use, ever smoker-quit, ever smokercurrent), and marital status (single, married/domestic
partnership/significant other, divorced/legally separated/
widowed, other/unknown). As some of these variables
can vary over time and some patients in our sample had
multiple visits, we used data from the time of the sampled visit.

Previous opioid use
Measures
Receipt of opioid during index visit for low back pain

The primary outcome was defined as receipt of an opioid prescription during the primary care office visit for
low back pain (yes/no).
Comorbidities and medication use for which use of NSAIDs
or opioids are contraindicated

We created separate indicators for the presence of comorbidities that have contraindications for NSAIDs,

We created three categories of previous opioid use documented in the EHR:
(1) no known opioid use prior to the office visit or no
opioid use in the 45 days prior to the office visit;
(2) intermittent opioid use, defined as use 45 days or
fewer prior to the office visit but not on long-term
opioids, and
(3) long-term opioid use, defined as 60 or more opioid
days in the 90 days prior to the office visit [25].
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Analyses

We used frequencies to examine univariate statistics and
chi-square tests to examine associations between our independent and outcome variable. For our main analysis,
we estimated several logistic regressions. First, we estimated a model controlling for previous opioid use, using
the three categories constructed above (no opioid use in
the previous 45 days, intermittent opioid use, and longterm opioid use) (Model 1). We then estimated three
models (Models 2–4) stratified by previous opioid use
[25]. We hypothesized that patients with prior long-term
opioid use are likely to be different from patients who
are opioid-naïve and who are intermittent opioid users.
Patients with previous long-term opioid use may have
more severe pain and also may be less affected by side
effects (e.g. nausea, constipation) associated with opioids.
Stratification allows the association between exposure
(comorbidities and concurrent medications) and outcome (an opioid prescription at the visit) to be examined
within different strata of the confounding variable (previous opioid use) [26]. For sensitivity analysis, we also
controlled for the number of primary care office visits
per patient per year in one model.
We controlled for the year of the prescription in
all models. We used Stata version 14. We used a
generalized estimating equations approach to account for multiple visits for each patient over the
years and included robust standard errors to control
for clustering of patients within physicians. We assumed an independent correlation matrix. We used
the Stata margins command to estimate predicted
probabilities. For continuous variables, the margins
command calculates the predicted value of the
dependent variable and then reports the mean value
of those predictions. For continuous variables, Stata
calculates the mean predicted value of the dependent
variable if every observation in the sample had that
value for the categorical variable [27]. Stata uses a
bootstrap method to calculate the 95% confidence
intervals [28]. We used the Stata margins dydx options, which estimates the marginal effect of variables [27]. Predicted probabilities can be preferrable
to odds ratios as they are more intuitive and easier
to understand [28]. We report predicted probabilities
(i.e. margins) in the main text and odds ratios in the
appendix (Appendix 5). We used the Stata-user written command repgar to calculate the population attributable risk using a simple logistic regression [29].
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prescription for an opioid (1002 of 24,543 visits)
(Table 1). Of those patient-visits where an opioid was
prescribed, 47.5% of those patient-visits had at least one
contraindication to NSAIDs and 52.5% did not have any
documented contraindication to NSAIDs. In contrast, of
the patient-visits where an opioid was not prescribed,
33.3% had at least one contraindication to NSAIDs and
66.7% did not have a contraindication to NSAIDs.
We found significant associations between sex, race,
marital status, and employment status and receipt of an
opioid prescription during the visit for low back pain in
our unadjusted analyses. The proportion of patient-visits
where an opioid was prescribed was higher for visits
with Black patients (5.8%) and White patients (4.0%)
compared to Asian/Pacific Islander patients (2.0%) and
patients where the race was other or unknown (3.3%),
p < 0.001. We did not find an association between age
and receipt of an opioid prescription.
The majority of patient-visits in our sample (93.4%) had
no opioid use 45 days prior to the visit. Approximately
4.9% of patients-visits were categorized as having intermittent opioid use and 1.8% of patient-visits were categorized
as long-term opioid use. The proportion of patient-visits
where an opioid was prescribed was higher for visits
where the patient had previous long-term opioid use
(24.9%) and intermittent opioid use (13.2%) compared to
no opioid use recorded 45 days prior to the visit (3.2%).
Unadjusted analyses
Prevalence of comorbidities and concurrent medication use
for which use of NSAIDs are contraindicated

33.9% of all patient-visits had at least one comorbidity
or long-term and/or concurrent prescription where
NSAIDs were contraindicated. Relatively small proportions of our patient-visits had kidney disease (5.4%), liver
disease (1.8%), or inflammatory bowel disease (0.8%).
Higher proportions had cardiovascular or cerebrovascular disease (9.9%) and gastrointestinal disorders (10.7%).
A small proportion (0.4%) had chronic systemic steroid
use in the previous 365 days prior to the visit. In contrast, anticoagulant or antiplatelet use was higher: 17%
of patient-visits had long-term use of these medications
in the previous 365 days prior.
The proportion of patient-visits where an opioid was
prescribed was higher for visits where the patient had a
diagnosis of kidney disease (7.2% vs. 3.9%, p < 0.001),
systemic steroid use, (4% vs. 4.1%, p = 0.002), and
chronic or concurrent anticoagulant or antiplatelet use
(6.9% vs. 3.5%, p < 0.001) (Table 2).

Results
Univariate analyses
Patient demographics and prior opioid use

Comorbidities and medication use for which use of opioids
are contraindicated

In our model with all visits, we found that 4% of all recorded office visits for back pain resulted in a

Nearly one third of our sample (25%) had at least one
comorbidity or concurrent medication considered a
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Table 1 Demographic and clinical characteristics of patients-visits for low back pain, 2012–2017
No opioid prescription at office
visit
n = 23,541

Opioid prescription at office
visit
n = 1002

Total
sample
n = 24,543

N (%)

N (%)

N (%)

23,541 (96.9)

1002 (4.1)

24,543 (100)

Under Age 65

17,674 (96.0)

739 (4.0)

18,413

Age 65 and Older

5867 (96.0)

263 (4.0)

6130

Female

14,408 (96.1)

578 (3.9)

14,986

Male

9133 (95.6)

424 (4.4)

9557

Non-Hispanic

18,463 (96.0)

811 (4.0)

19,274

Hispanic

3762 (96.5)

137 (3.5)

3899

Unknown/Refused

1316 (96.5)

54 (3.5)

1370

White

13,914 (96.0)

585 (4.0)

14,499

Black

4427 (94.2)

274 (5.8)

4701

Total

PValue

Age

0.45

Sex

0.03

Hispanic Ethnicity

0.13

Race

Asian/Pacific Islander

2716 (98.0)

57 (2.0)

2773

Other/Unknown

2484 (96.7)

86 (3.3)

2570

7399 (96.2)

296 (3.8)

7695

Married, Domestic Partnership, or Significant Other

12,147 (96.1)

487 (3.9)

12,634

Divorced, Legally Separated, or Widowed

3112 (94.3)

189 (5.7)

3301

Other/Unknown

883 (96.7)

30 (3.3)

913

Full Time, Self-Employed, Part-Time or Full-Time
Student

14,567 (96.1)

593 (3.9)

15,160

Retired

4304 (95.6)

199 (4.4)

4503

< 0.001

Marital Status
Single

< 0.001

Employment Status

Disabled or Never Worked

1048 (94.2)

64 (5.8)

1112

Not Employed, Unknown, or Missing

3622 (96.1)

146 (3.9)

3768

No

23,238 (98.7)

985 (98.3)

24,223

Yes

303 (94.7)

17 (5.3)

320

Never Smoker

16,493 (96.4)

609 (3.6)

17,102

Ever Smoker, Quit

4911 (95.1)

251 (4.9)

5162

Ever Smoker, Current

1938 (93.4)

136 (6.6)

2074

Unknown

199 (97.1)

6 (2.9)

205

No Opioid Use 45 Days Prior to Index Visit

22,177 (96.8)

735 (3.2)

22,912

Intermittent Opioid Use Prior to Index Visit

1036 (86.8)

158 (13.2)

1194

Long-Term Opioid Use Prior to Index Visit

328 (75.1)

109 (24.9)

437

0.01

Chronic NSAID Use

0.26

Tobacco User

< 0.001

Opioid Use Prior to the Index Visit

< 0.001
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relative contraindication for opioids (Table 3): 10% of
patients-visits had a depression disorder diagnosis, 13.8%
had an anxiety disorder diagnosis, and 6.1% had a substance use diagnosis. 2.6% of patients-visits were prescribed a benzodiazepine at the office visit.
The proportion of patient-visits where an opioid was
prescribed was higher for visits where the patient had a
diagnosis of depression (12.6% vs. 4.0%, p < 0.001), anxiety, (5.1% vs. 3.9%, p < 0.001), substance use disorder
(8.5% vs. 3.8%, p < 0.001), bipolar disorder (9.2% vs.
4.0%, p < 0.001), a concurrent benzodiazepine prescription (12.2% vs. 3.9%, p < 0.001) or was a current tobacco
smoker (Table 3).
Regression analyses
Adjusted analyses examining the associations between
contraindications for NSAIDs or opioids and receipt of
opioid prescription

We estimated four separate logistic regression models
(Table 4): Model 1 included the full sample of visits for
low back pain, adjusting for previous opioid use (N = 24,
543). Models 2–4 were stratified according to opioid use
prior to the office visit: no opioid use 45 days prior to

the visit (N = 22,912), intermittent opioid use (N =
1165), or long-term opioid use (N = 437). All models include variables that indicate contraindications for opioids and NSAIDs. We estimated models controlling for
the number of primary care office visits per year and
without this variable and did not find differences between the two groups of models. We report only results
from the models without this variable below.
Having kidney disease was associated with a threepercentage-point higher probability of receiving an opioid
prescription during the primary care visit for low back
pain, compared to patients-visits with no kidney disease,
after controlling for previous opioid use and other covariates (Model 1, marginal effect [ME]: 3%; 95% CI: 1, 4%)
(Table 3). This translates to 75% greater predicted probability (PP) of receiving an opioid prescription comparing
individuals with kidney disease and individuals without
kidney disease (predicted probability of 7% vs. 4%) and an
odds ratio of 1.78 (Appendix 5). The same positive association and similar magnitude held for those who were opioid naïve (Model 2, ME: 2, 95%CI: 1, 4%; OR: 1.76).
Having long-term or concurrent anticoagulant/antiplatelet prescription was associated with a two-percentage-point

Table 2 Patient-visit clinical diagnoses or medication use which are contraindications for NSAIDs
No opioid prescription at office visit
n = 23,541

Opioid prescription at office visit n = 1002

Total
sample
n = 24,543

N (%)

N (%)

N

PValue

Kidney Disease
None

22,307 (96.1)

906 (3.9)

23,213

Diagnosed

1234 (92.8)

96 (97.2)

1330

None

23,116 (95.9)

983 (4.1)

24,099

Diagnosed

425 (95.7)

19 (4.3)

444

< 0.001

Liver Disease

0.83

Inflammatory Bowel Disease
None

23,357 (95.9)

991 (4.1)

24,348

Diagnosed

184 (94.4)

11 (5.6)

195

0.27

Cardiovascular or Cerebrovascular Disease
None

21,233 (96.0)

891 (4.0)

22,124

Diagnosed

2308 (95.4)

111 (4.6)

2419

0.19

Gastrointestinal Disorder, including GERD, Peptic Ulcers, or Bleeding
None

21,021 (95.9)

895 (4.1)

21,916

Diagnosed

2520 (195.9)

107 (4.1)

2627

23,445 (95.9)

998 (4.1)

24,443

96 (96.0)

4 (74.5)

100

0.98

Chronic Systemic Steroid Use
No
Yes

0.002

Concurrent of Chronic Anticoagulant or Antiplatelet Use
No

19,662 (96.5)

713 (3.5)

20,375

Yes

3879 (93.1)

289 (6.9)

4168

Abbreviations: NSAIDs Non-steroidal anti-inflammatory drugs

< 0.001
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Table 3 Patient-visit clinical diagnoses or medication use which are relative contraindications for opioids
No opioid prescription at office visit
n = 23,541

Opioid prescription at office visit n = 1002

Total
sample
n = 24,543

N (%)

N (%)

N (%)

PValue

Depression Disorder
No

21,206 (96.0)

876 (4.0)

22,082

Yes

2335 (9.9)

126 (12.6)

2461

< 0.01

Anxiety Disorder
No

20,333 (96.1)

830 (3.9)

21,163

Yes

3208 (94.9)

172 (5.1)

3380

< 0.01

Substance Use Disorder
No

22,168 (96.2)

875 (3.8)

23,043

Yes

1373 (91.5)

127 (8.5)

1500

< 0.001

Bipolar Disorder
No

23,275 (96.0)

975 (4.0)

24,250

es

266 (90.8)

27 (9.2)

293

< 0.001

Benzodiazepine Prescribed at Index Visit
No

22,989 (96.1)

925 (3.9)

23,914

es

552 (87.8)

77 (12.2)

629

higher probability of receiving an opioid prescription during
the visit, compared to patients with no such medication
use, all else equal (Model 1, ME: 2, 95% CI: 1, 3%; OR:
1.70). This translates to a 50% higher probability of receiving an opioid prescription between those with long-term or
concurrent anticoagulant/antiplatelet use versus those without this type of medication use (predicted probability of 6%
vs. 4%). We found a similar positive association and magnitude for patients who had no prior opioid use 45 days to
the visit and those with intermittent opioid use. Among
intermittent and long-term users, we did not find an association between kidney disease and receipt of an opioid
prescription.
Having a substance use disorder diagnosis was associated with a one-percentage-point increase in receipt of
an opioid prescription at the office visit in the full sample after controlling for previous opioid use (Model 1,
ME: 1, 95% CI: 0, 3%; OR 1.4) with a predicted probability of 5% vs. 4%, and a two-percentage-point increase in
the opioid naïve model, with a predicted probability of 5
to 3% (Model 2, ME: 2, 95% CI: 1, 3%; OR: 1.6).
The probability of being co-prescribed a benzodiazepine was positively associated with receiving an opioid
prescription during the visit across nearly all models. In
our model with all patient visits, this translated to a predicted probability of receiving an opioid prescription of
11% among patients with a concurrent benzodiazepine
prescription vs. 4% among patients without a concurrent
prescription (Model 1, ME: 7%, 95% CI: 5, 9%; OR: 3.24).
This translates to a 175% greater probability of receiving

< 0.001

an opioid prescription between those with a concurrent
benzodiazepine prescription versus those without. We
had similar findings among patients with no opioid use
45 days prior to the office visit (Model 2, PP 9% vs. 3%,
ME: 6, 95% CI: 4, 8%; OR: 2.9) and previous long-term
use (Model 4, PP 6% vs. 2%, ME: 10, 95% CI: 14, 53%;
OR: 6.2).
Interestingly, we found bipolar disorder was associated
with a higher predicted probability of receipt of an opioid prescription among patients with intermittent opioid
use (Model 3: PP: 28% vs. 13% ME: 15, 95% CI: 0–30%;
OR: 2.9) but a significantly lower probability of receipt
among patients with long-term opioid use (Model 4: PP:
10% vs. 25.5%, ME: -15, 95% CI: − 25%- -5%; OR: 0.3).
In Model 1, the population attributable risk (PAR) for
NSAID contraindications was small. For kidney disease
the PAR was 0.16% (95% CI: 0.08–0.23%), for anticoagulants and antiplatelets, the PAR was 0.44% (95% CI:
0.30–0.58%). For opioid contraindications, the PARs
were also small: 0.13% for substance use (95% CI: 0.03–
0.22%) and 0.20% for concurrent benzodiazepine use
(95% CI: 0.13–0.26%).

Discussion
In this cross-sectional study of primary care visits of patients with low back pain, we examined comorbidities
and concurrent prescriptions associated with contraindications to opioid and non-opioid analgesics, finding a
higher predicted probability of an opioid prescription
among patients with a diagnosis of kidney disease and

− 0.01 (− 0.03, 0.01)

0.03 (0, 0.05)
−0.01 (− 0.04, 0.01)

0.02 (− 0.01, 0.05)
−0.02* (− 0.04, 0)
0.07*** (0.05, 0.09)

Bipolar Disorder

Chronic Systemic Steroid Use

Benzodiazepine Prescribed at Index Visit

0 (− 0.01, 0)

Model 3

0.15 (−0.03, 0.33)

–

0.15* (0, 0.3)

0.01 (− 0.07, 0.09)

−0.07** (− 0.11, − 0.03)

0 (− 0.06, 0.06)

Intermittent Opioid
Use Prior to Index Visit

0.02 (−0.03, 0.07)

−0.03 (− 0.08, 0.02)

−0.06* (− 0.11, − 0.01)

0.08 (− 0.19, 0.35)

− 0.05 (− 0.15, 0.05)

0.09 (0, 0.18)

Intermittent
Opioid Use Prior
to Index Visit
n = 1165

Model 4

0.10** (0.14, 0.53)

−0.15 (− 0.32, 0.03)

− 0.15** (− 0.25, − 0.05)

0.03 (− 0.08, 0.15)

0.02 (− 0.05, 0.1)

0.01 (− 0.12, 0.13)

Long-Term
Opioid Use Prior
to Index Visit

0.07 (−0.02, 0.16)

−0.06 (− 0.16, 0.05)

0.01 (− 0.08, 0.1)

−0.03 (− 0.32, 0.25)

− 0.01 (− 0.22, 0.2)

−0.01 (− 0.18, 0.16)

Long-Term Opioid
Use Prior to Index Visit
n = 437

Note: In all models, we also controlled for age, race, ethnicity, sex, marital status, employment status, tobacco use, year of the prescription, and chronic use of non-steroidal anti-inflammatory drugs. All models include
variables that indicate contraindications for opioids and NSAIDs.* p < 0.05, ** p < 0.01, *** p < 0.001. Odds ratios and confidence intervals are available in the appendix

0.06*** (0.04, 0.08)

0.02** (0.01, 0.03)

− 0.01 (− 0.01, 0)
0.01*(0, 0.03)

Anxiety Disorder

0 (−0.01, 0.01)

No Opioid Use
45 Days Prior
to Index Visit

0 (−0.01, 0.01)

Full Sample

Substance Use Disorder

Depression Disorder

Relative contraindications to opioids

0.02*** (0.01, 0.03)

Index or Chronic Anticoagulant or Antiplatelet Use

0.02*** (0.01, 0.03)

0 (− 0.01, 0)
−0.01 (− 0.01, 0)

− 0.01 (− 0.01, 0)
−0.01 (− 0.01, 0)

Cardiovascular or Cerebrovascular Disease

Gastrointestinal Disorder, including GERD,
Peptic Ulcers, or Bleeding

0.01 (− 0.02, 0.03)

−0.01 (− 0.02, 0.01)
0.01 (− 0.02, 0.04)

Liver Disease

0.02** (0.01, 0.04)

0.03*** (0.01, 0.04)

Full Sample
n = 24,543

Inflammatory Bowel Disease

Kidney Disease

Contraindications to NSAIDS

Model 2
No Opioid
Use 45 Days
Prior to Index Visit
n = 22,912

Model 1

Table 4 Marginal effects of clinical comorbidities and concurrent or chronic prescriptions on the probability of receiving an opioid prescription during a primary care visit for
low back pain (2012–2017)

Keller et al. BMC Family Practice
(2021) 22:41
Page 8 of 11

Keller et al. BMC Family Practice

(2021) 22:41

patients with chronic or concurrent anticoagulant or antiplatelet use compared to patients without this diagnosis
or concurrent medication use. Interestingly, we found
no association between age and receipt of an opioid prescription in our adjusted or unadjusted analyses; however, given that age-related medication contraindications
are often kidney-related, controlling for kidney disease
may have lessened the strength of that association. Likewise, we found higher predicted probabilities of receipt
of an opioid prescription among patient-visits with relative contraindications for opioids, including substance
use disorder and patients concurrently prescribed benzodiazepines. We found that the population attributable
risk proportions were very small, thus although there is
an increased likelihood of receiving an opioid prescription with these comorbidities/medications, the comorbid
conditions do not explain a large proportion of opioid
prescriptions.
Our models showed that the predicted probability of
an opioid prescription was associated with patient-visits
with kidney disease and concurrent anticoagulants or
antiplatelets for opioid-naïve patient-visits, but not for
long-term opioid use patient-visits. These findings may
reflect more recent cautious prescribing due to the prescription opioid epidemic and release of recent opioid
prescribing guidelines. For patients on long-term opioid
therapy who do not have contraindications to other
medications, clinicians may consider whether other
pharmacological or non-pharmacological options are a
better fit and might consider patient-centered tapering
opioid plans.
We also found that 4% of patient-visits for low back
pain received an opioid prescription. Several studies
have aimed to estimate opioid prescribing patterns for
low back pain in primary care. One study of 219 patients aged 20–69 years old in Washington state found
that 12% of primary care patients making a first visit
for low back pain received an opioid prescription
[30]. Another study using data from the National
Ambulatory Medical Care Survey (NAMCS) found
that the percentage of office visits with an opioid prescription rose from 0.65% from 1995 to 1998 to
2.63% from 2007 to 2010 [31]. From 2007 to 2010,
the authors found that 13.19% visits with a back pain
diagnosis received a prescription for an opioid. Visits
that included an opioid prescription for a pain complaint were more likely to have younger patients and
patients without private insurance, Medicare, or Medicaid. The proportion of patient-visits for low back
pain in our sample that received an opioid prescription were lower than in the nationally representative
NAMCS sample. A likely explanation is that the
population seen at the health system in this analysis
has mostly private insurance or Medicare.
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Various organizations and federal agencies are developing quality measures to examine prescribing at the
system, facility, and provider levels [25, 32, 33]. These
measures are aimed at assisting health system leaders in
identifying variation in prescribing levels among clinicians in an effort to ultimately decrease initial opioid
prescribing and long-term opioid use [25]. However, an
important limitation of these measures is that they do
not distinguish between patients with different types of
comorbidities which reflect contraindications to NSAIDs
or opioids. These quality measures may penalize clinicians, such as geriatricians, who treat a higher proportion of older patients with kidney disease or who are on
anticoagulants or antiplatelet medications. Developing
quality measures that incorporate patient comorbidities
may more accurately capture prescribing patterns.
That patient-visits with a concurrent benzodiazepine
prescription had a substantially higher probability of receiving an opioid is concerning finding because this illustrates that patients at higher risk for overdose might
be receiving inappropriate opioid prescriptions [34, 35].
Similarly, we found that patient-visits with diagnosed
substance use disorders had higher probabilities of receiving opioid prescriptions, although these were smaller
in magnitude. While patients with a history of substance
use can still be prescribed opioids if followed closely,
[36] some patients can develop Opioid Use Disorders
when prescribed opioid medications [37]. Health systems
and provider groups might consider additional training
in opioid prescribing and academic detailing to help clinicians identify patients at highest risk for Opioid Use
Disorder.
In contrast to the findings of a systematic review
examining the effectiveness of opioids for low back pain,
which concluded that there is little evidence of the effectiveness of long-term opioid therapy for chronic low
back pain [15], a recent systematic review found that
non-pharmacologic therapies such as tai chi,
mindfulness-based reduction, yoga, exercise, psychological therapies, multidisciplinary rehabilitation, massage, and acupuncture are effective for low back pain,
although the quality of the studies was still low to moderate [38]. Serotonin-norepinephrine reuptake inhibitors
(SNRIs) such as duloxetine have also been found to be
effective for chronic low back pain [39]. For patients
with contraindications to NSAIDs, non-pharmacological
options or SNRIs may be a better choice than opioid
medications, which carry important risks [1].
Our study has several limitations. Although we aimed
to capture prior opioid use as accurately as possible, we
may not have captured opioids prescribed outside of the
health system. However, many prescribers enter recent
or concurrent prescriptions into the EHR during the
medication reconciliation portion of the visit, so we were
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able to capture prescriptions identified providers or
medical staff during the visit. We may also have missing
diagnoses and medications for patients if they sought
care outside of the system. However, we used data from
visits 365 days prior to the visit, which improves our
ability to identify diagnoses and long-term medication
use. We also included an extensive list of comorbidities,
many of which had not been explored in papers focused
on opioid prescribing. We were also likely underpowered
to detect some associations among patients with longterm opioid use. Our study design did not track prescribing over time, and examined only one visit per patient per year, which limits our ability to examine
prescribing decisions over multiple visits. Particularly for
patients with long-term opioid use, future studies should
examine rates of prescribing over time, adjusting for
time-varying exposures and potential confounders. As
our study provides a snapshot of prescribing in time, it
is possible that some patients with visits in our intermittent opioid use and long-term opioid samples had existing prescriptions at home and were not in need of a
prescription during the visit. However, as the California
state medical board recommends ongoing assessment of
patients receiving continuous opioid prescriptions [40]
and until the widespread deployment of electronic prescribing, many patients in California had to pick up
physical copies of their prescriptions [41], the majority
of visits for chronic low back pain among our long-term
opioid group are likely for opioid-related refills. Finally,
our study data was limited to one academic medical system with a predominantly insured population in a large
metropolitan area, so findings may not be generalizable
to rural settings or low resource settings.

Conclusion
In conclusion, we found that patient with diagnoses of
kidney disease and concurrent use of anticoagulants and
antiplatelet medications had a higher probability of receiving an opioid prescription at a primary care visit for
low back pain, but these conditions do not explain a
large proportion of the opioid prescriptions.
Appendix 1
Index Visit Extract Description
Appendix 2
Comorbidities from Index Visit and Visits 365 Days
Prior
Appendix 3
Prescriptions During the Index Visit and Visits 365 Days
Prior
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Appendix 4
Opioid Prescription Calculation Assumptions
Appendix 5
Odds ratios, confidence intervals for Models 1–4.
Acknowledgements
Not applicable.
Authors’ contributions
MSK designed the study, analyzed the data, and wrote and edited the
manuscript. LT played a critical role in the data extract and assisted with
data analysis. AMM contributed to the study design, data analysis, writing,
and editing. JN contributed to the study design, data analysis, writing, and
editing. MVH contributed to the study design, data analysis, writing, and
editing. TKN contributed to the study design, data analysis, writing, and
editing. The author(s) read and approved the final manuscript.
Funding
Dr. Keller was supported by NIH/National Center for Advancing Translational
Science (NCATS) UCLA CTSI Grant Number TL1TR000121. The academic team
members analyzed all data independently and retained sole authority over
all publication-related decisions throughout the course of the study.
Availability of data and materials
The data that support the findings of this study are available on request
from the corresponding author. The data are not publicly available due to
federal restrictions as the data contain information that could compromise
patient privacy.
Ethics approval and consent to participate
This study was approved by the health system’s Institutional Review Board
and was granted a waiver of informed consent.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Division of General Internal Medicine, Department of Medicine, Cedars-Sinai
Medical Center, 8700 Beverly Blvd., Los Angeles, CA 90048, USA. 2Department
of Health Policy and Management, UCLA Fielding School of Public Health,
Los Angeles, CA, USA. 3Department of Biostatistics, School of Public Health,
University of Michigan, Ann Arbor, MI, USA. 4Division of Geriatrics,
Department of Medicine, Cedars-Sinai Medical Center, Los Angeles, CA, USA.
5
UCLA School of Nursing, Los Angeles, CA, USA.
Received: 3 September 2020 Accepted: 8 February 2021

References
1. Chou R, Turner JA, Devine EB, Hansen RN, Sullivan SD, Blazina I, Dana T,
Bougatsos C, Deyo RA. The effectiveness and risks of long-term opioid
therapy for chronic pain: a systematic review for a National Institutes of
Health pathways to prevention workshop. Ann Intern Med. 2015;162(4):276–
86.
2. Rudd R, Aleshire N, Zibbell J, Gladden R. Increases in drug and opioid
overdose deaths—United States 2000–2014. Morb Mortal Wkly Rep. 2016;
64:1374–82.
3. Singh JA, Cleveland JD. Time-trends in opioid use disorder hospitalizations
in gout, rheumatoid arthritis, Fibromyalgia, Osteoarthritis, and Low Back
Pain. J Rheumatol. 2020;48(2).
4. Rudd RA, Seth P, David F, Scholl L. Increases in drug and opioid-involved
overdose deaths—United States, 2010–2015. Morb Mortal Wkly Rep. 2016;
65(50 & 51):1445–52.
5. Santosa KB, Lai Y-L, Brummett CM, Oliver JD, Hu H-M, Englesbe MJ, Blair EM,
Waljee JF. Higher amounts of opioids filled after surgery increase risk of

Keller et al. BMC Family Practice

6.

7.

8.
9.

10.
11.
12.

13.

14.

15.

16.
17.
18.

19.

20.

21.
22.

23.

24.

25.

26.
27.

(2021) 22:41

serious falls and fall-related injuries among older adults. J Gen Intern Med.
2020:1–8.
Compton Iii WM, Cottler LB, Jacobs JL, Ben-Abdallah A, Spitznagel EL. The
role of psychiatric disorders in predicting drug dependence treatment
outcomes. Am J Psychiatr. 2003;160(5):890–5.
American Geriatrics Society Panel on the Pharmacological Management of
Persistent Pain in Older P. Pharmacological Management of Persistent Pain
in Older Persons. J Am Geriatrics Soc. 2009;57(8):1331–46.
Smith H, Bruckenthal P. Implications of opioid analgesia for medically
complicated patients. Drugs Aging. 2010;27(5):417–33.
Breckenridge J, Clark JD. Patient characteristics associated with opioid
versus nonsteroidal anti-inflammatory drug management of chronic low
back pain. J Pain. 2003;4(6):344–50.
Turk DC, Okifuji A. What factors affect physicians’ decisions to prescribe
opioids for chronic noncancer pain patients? Clin J Pain. 1997;13(4):330-6.
Deyo RA, Von Korff M, Duhrkoop D. Opioids for low back pain. BMJ. 2015;350:
g6380.
ABIM Foundation. "ASA Pain Medicine- Opioid analgesics as long-term
therapy for non-cancer pain." Retrieved March 26, 2016; 2016 from http://
www.choosingwisely.org/clinician-lists/american-society-anesthesiologistsopioid-analgesics-as-long-term-therapy-for-non-cancer-pain/.
Franklin GM, Stover BD, Turner JA, Fulton-Kehoe D, Wickizer TM. Early opioid
prescription and subsequent disability among workers with back injuries:
the disability risk identification study cohort. Spine. 2008;33(2):199–204.
Webster BS, Verma SK, Gatchel RJ. Relationship between early opioid
prescribing for acute occupational low back pain and disability duration,
medical costs, subsequent surgery and late opioid use. Spine. 2007;32(19):
2127–32.
Chaparro LE, Furlan AD, Deshpande A, Mailis-Gagnon A, Atlas S, Turk DC.
Opioids Compared With Placebo or Other Treatments for Chronic Low Back
Pain: An Update of the Cochrane Review. Spine. 2014;39(7):556-63.
California Office of Statewide Health Planning and Development: CEDARS
SINAI MEDICAL CENTER (106190555) Annual Financials - Audited. 2017.
Hernández-Díaz S, Rodríguez LAG. Steroids and risk of upper gastrointestinal
complications. Am J Epidemiol. 2001;153(11):1089–93.
Shorr RI, Ray WA, Daugherty JR, Griffin MR. Concurrent use of nonsteroidal
anti-inflammatory drugs and oral anticoagulants places elderly persons at
high risk for hemorrhagic peptic ulcer disease. Arch Intern Med. 1993;
153(14):1665–70.
Bhatt DL, Scheiman J, Abraham NS, Antman EM, Chan FKL, Furberg CD,
Johnson DA, Mahaffey KW, Quigley EM, Harrington RA. ACCF/ACG/AHA
2008 expert consensus document on reducing the gastrointestinal risks of
antiplatelet therapy and NSAID use: a report of the American College of
Cardiology Foundation task force on clinical expert consensus documents. J
Am Coll Cardiol. 2008;52(18):1502–17.
Navarese EP, Andreotti F, Schulze V, Kołodziejczak M, Buffon A, Brouwer M,
Costa F, Kowalewski M, Parati G, Lip GYH, et al. Optimal duration of dual
antiplatelet therapy after percutaneous coronary intervention with drug
eluting stents: meta-analysis of randomised controlled trials. BMJ. 2015;350:
h1618.
Pithadia AB, Jain S. Treatment of inflammatory bowel disease (IBD).
Pharmacol Rep. 2011;63(3):629–42.
Ridker PM, Goldhaber SZ, Danielson E, Rosenberg Y, Eby CS, Deitcher SR,
Cushman M, Moll S, Kessler CM, Elliott CG. Long-term, low-intensity warfarin
therapy for the prevention of recurrent venous thromboembolism. N Engl J
Med. 2003;348(15):1425–34.
Kisely S, Lin E, Gilbert C, Smith M, Campbell L-A, Vasiliadis H-M. Use of
administrative data for the surveillance of mood and anxiety disorders.
Australian New Zealand J Psychiatr. 2009;43(12):1118–25.
Weiss AJ, Barrett ML, Heslin KC, Stocks C. Trends in emergency department
visits involving mental and substance use disorders, 2006–2013: statistical
brief# 216; 2006.
Centers for Disease Control and Prevention. Quality Improvement and Care
Coordination: Implementing the CDC Guideline for Prescribing Opioids for
Chronic Pain. Atlanta, GA: National Center for Injury Prevention and Control,
Division of Unintentional Injury Prevention; 2018.
Jager KJ, Zoccali C, Macleod A, Dekker FW. Confounding: what it is and how
to deal with it. Kidney Int. 2008;73(3):256–60.
Williams R. Using the margins command to estimate and interpret adjusted
predictions and marginal effects. Stata J. 2012;12(2):308–31.

Page 11 of 11

28. Muller CJ, MacLehose RF. Estimating predicted probabilities from logistic
regression: different methods correspond to different target populations. Int
J Epidemiol. 2014;43(3):962–70.
29. Newson R. REGPAR: Stata module to compute population attributable risks
from binary regression models. In: Boston College Department of
Economics: Statistical Software Components; 2015.
30. Cherkin DC, Wheeler KJ, Barlow W, Deyo RA. Medication Use for Low Back
Pain in Primary Care. Spine. 1998;23(5):607-14.
31. Olfson M, Wang S, Iza M, Crystal S, Blanco C. National trends in the officebased prescription of schedule II opioids. J Clin Psychiatr. 2013;74(9):932–9.
32. National Committee for Quality Assurance. "HEDIS Measures." Retrieved
June 14, 2018; 2018 from http://www.ncqa.org/hedis-qualitymeasurement/
hedis-measures.
33. The National Quality Forum. "Measures, Reports & Tools." Retrieved January
23, 2019; 2019 from https://www.qualityforum.org/Measures_Reports_
Tools.aspx.
34. Park TW, Saitz R, Ganoczy D, Ilgen MA, Bohnert ASB. Benzodiazepine
prescribing patterns and deaths from drug overdose among US veterans
receiving opioid analgesics: case-cohort study. BMJ. 2015;350:h2698.
35. Jones CM, McAninch JK. Emergency department visits and overdose deaths
from combined use of opioids and benzodiazepines. Am J Prev Med. 2015;
49(4):493–501.
36. Passik SD, Kirsh KL. Opioid therapy in patients with a history of substance
abuse. CNS Drugs. 2004;18(1):13–25.
37. Boscarino JA, Rukstalis M, Hoffman SN, Han JJ, Erlich PM, Gerhard GS,
Stewart WF. Risk factors for drug dependence among out-patients on
opioid therapy in a large US health-care system. Addiction. 2010;105(10):
1776–82.
38. Chou R, Deyo R, Friedly J, Skelly A, Hashimoto R, Weimer M, Fu R, Dana T,
Kraegel P, Griffin J, et al. Nonpharmacologic therapies for low Back pain: a
systematic review for an American College of Physicians Clinical Practice
Guideline. Ann Intern Med. 2017;166(7):493–505.
39. Chou R, Deyo R, Friedly J, Skelly A, Weimer M, Fu R, Dana T, Kraegel P,
Griffin J, Grusing S. Systemic pharmacologic therapies for low Back pain: a
systematic review for an American College of Physicians Clinical Practice
Guideline. Ann Intern Med. 2017;166(7):480–92.
40. Medical Board of California: Guidelines for Prescribing Controlled
Substances for Pain. 2014.
41. M HG, Swain M. E-Prescribing Trends in the United States. In: vol. 18: The
Office of the National Coordinator for Health Information Technology; 2014.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

