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ORIGINAL RESEARCH

The benefits of a standardized 
approach to opioid prescribing 
This initiative increased patient acceptance of controlled 
substance agreements and random urine drug screening, 
and it led many patients to discontinue opioid therapy.

ABSTRACT
u Purpose The “opioid epidemic” in the Unit-
ed States has received increasing attention 
over the past few years. Most drug overdose 
deaths involve an opioid, and prescription opi-
oid deaths have quadrupled since 1999. We 
sought to improve patient safety and adhere 
to clinical guidelines by standardizing opioid 
prescribing in our practice.
u Methods We implemented a standardized 
approach to opioid prescribing based on Ari-
zona Department of Health Services guide-
lines. All of our providers received instruction 
on Arizona’s Controlled Substance Prescription 
Monitoring Program (AZCSPMP) database and 
were encouraged to use it online. Our goal 
was for patients to have quarterly office visits, 
complete random urine drug screens, and sign 
a controlled substance agreement (CSA). The 
CSA acknowledged their understanding of the 
risks and benefits of opioid therapy as well as 
our updated prescribing policies. 
u Results Three-hundred fifty-eight of our 
practice’s patients were receiving chronic opi-
oid therapy. All providers enrolled in AZCSPMP 
and used it for patient care. We increased 
rates of signed CSAs from 4.5% to 43.6%, and 
urine drug screening from 0.8% to 20.1%. For  
325 patients remaining in the practice after our 
interventions, a postintervention chart review 
demonstrated a statistically significant discon-
tinuation of opioid therapy (71/325, 21.8%; 
95% confidence interval, 17.4%-26.7%). 

u Conclusion Implementation of a standard-
ized opioid prescribing process resulted in 
discontinuation of therapy for some patients. 
Rates increased for signed CSAs and com-
pleted random urine drug screening. Future 
process interventions may improve patient 
and provider adherence. All primary care phy-
sicians should examine their prescribing pro-
cesses to enhance the safety of opioid therapy. 

The US opioid epidemic has received 
increased attention both nationally 
and at the state level over the past 

2 years. This attention is warranted given the 
significant societal burden of opioid misuse, 
abuse, and overdose. Most drug overdose 
deaths (> 6/10) involve an opioid.1 Deaths 
from prescription opioids have quadrupled 
since 1999 in the United States.2 Arizona, the 
state in which we practice, ranked sixth high-
est in the nation for drug overdose deaths 
and had the fifth highest opioid prescribing 
rate in 2011.3 In response to the growing epi-
demic, the Centers for Disease Control and 
Prevention (CDC) released guidelines in 2016 
for prescribing and monitoring opioids for 
chronic pain.4

Chronic nonterminal pain (CNTP) re-
mains a significant cause of human suffering 
and is more prevalent in the United States 
than cancer, diabetes, and heart disease 
combined.5 The increased use of opioids 
since 1999 to ease CNTP has not reduced 
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Americans’ reports of pain overall.6,7 Given 
the growing opioid epidemic and disease 
burden of CNTP, we embarked on a qual-
ity improvement (QI) project to safely pre-
scribe and refill opioid medications in the 
Department of Family Medicine at the Mayo 
Clinic Arizona.

METHODS
This project received an exemption from in-
ternal review board evaluation as a QI inter-
vention. We used a team-based approach to 
address standardization of opioid prescrib-
ing and monitoring within our practice. The 
team included physicians (MD/DO), nurses 
(LPN/RN), and allied health staff (MA), op-
erations and administrative personnel, and 
information technology (IT) support. We did 
not involve patients in the initial design of 
our project. With future quality efforts in this 
area, we plan to involve patients in design 
processes.

We began by identifying the scope of 
the problem, establishing criteria to search 
the electronic medical record (EMR) and 
identify appropriate patients. Chronic pain 
is often defined as pain lasting more than 
3 months. Chronic opioid therapy (COT) has 
been defined as opioid use lasting longer 
than 3 months.8 Working with our IT col-
leagues, we defined COT patients as those 
with 3 or more prescriptions for opioids in 
the past year or those who received ≥ 30 pills 
a month (ie, patients who received 180 pills 
with 2 prescriptions written for the year). 
This definition gave us the ability to query 
our EMR to determine which patients were 
on COT, and we prepared lists of patients by 
primary care provider (FIGURE). Providers re-
viewed the lists to ensure these individuals 
were in fact on COT for CNTP. The number 
of patients identified after EMR query and 
provider review was 358, comprising 2.6% of 
14,000 empaneled patients. 

We based our interventions on the Ari-
zona Department of Health Services 2014 
opioid prescribing guidelines.3 The Arizona 
guidelines used existing national and state 
opioid prescribing guidelines along with 
clinical practice guidelines. Our study be-
gan prior to the 2016 CDC guidelines, so 

Under our new 
prescription 
process, patient 
completion  
of controlled  
substance  
agreements 
rose from 4.5% 
at baseline to 
43.6% after the 
intervention.

We generated a list of patients using 
opioids. Providers reviewed the list to select 
patients for inclusion. Providers also signed 

up for the AZCSPMP

Standardized letters signed by providers 
were sent to patients explaining our new 
prescription-renewal process. The front 

desk recorded the mailings

As patients requested prescription renew-
als, providers issued orders for a 30-day 
"grace" refill, contingent on the patient 

scheduling a COT office visit.

The front desk scheduled COT visits with 
patients and noted them in the EMR. 

MA/RN/LPN previsit planning: Checked  
patient history, confirmed presence/absence 
of CSA, and prepared visit packets for the 

providers. Also proposed that providers order 
a urine drug screen, if needed. 

During the visit, providers completed an 
opioid risk assessment, reviewed the 6 As 
with patients, and, as needed, requested  

a CSA be completed.

Providers ordered a same-day urine screen 
(if indicated) and another 3-month COT visit 
with history check; new CSAs were sent for 

scanning.

FIGURE

Steps we took to standardize 
our opioid prescribing process 

AZCSPMP, Arizona’s Controlled Substance Prescription 
Monitoring Program; COT, chronic opioid treatment; CSA, 
controlled substance agreement; EMR, electronic medical 
record; LPN, licensed practical nurse; MA, medical assistant; 
RN, registered nurse. 

Before visits, providers checked the  
AZCSPMP monitoring Web site, and the 

team huddled to ensure everything  
was prepared.
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they were not used in this study. Our prac-
tice guidelines recommended that all 23 of 
our providers (MDs, DOs, and NPs) sign up 
for Arizona’s Controlled Substance Prescrip-
tion Monitoring Program (AZCSPMP). We 
asked each patient to sign a controlled sub-
stance agreement (CSA), acknowledging their 
awareness of our proposed processes and 
the discussion of opioid therapy. Patients 
were expected to have face-to-face visits with 
providers at least quarterly and to complete 
a random urine drug screen at least annu-
ally. Patients were not incentivized to com-
plete the process. We placed reminder calls 
for appointments just as we do for regular  
appointments. 

Providers were asked to complete the 
Opioid Risk Tool9 with the patient at the initial 
visit, discuss the risks, benefits, and alterna-
tives of long-term use of opioid medication, 
and review the 6 As (analgesia, activity, aber-
rant drug related behavior, adverse effects, 
affect, and adjunctive treatments). On the 
day before each patient visit, providers were 
reminded by a note in the EMR schedule to 
check AZCSPMP. Initial appointment times 
would be 30 minutes and follow-up appoint-
ments would be scheduled for 15 minutes if 
only addressing COT.

The QI project was introduced at an all-
staff meeting in October 2015 that included 
providers, allied health staff, front desk per-
sonnel, and administrative staff, with the goal 
of beginning our COT process in November. 
We mailed letters to COT patients describing 
our new guidelines and asking them to call to 
schedule an appointment. If patients on COT 
came into the office for an alternate appoint-
ment and had not yet been seen for a COT 
visit, providers were encouraged to complete 
the COT process at that time. 

We created a standard order set in the 
EMR for initial and follow-up visits and for 
the urine drug screen. We also added an in-
teractive form to the EMR allowing providers 
to electronically complete the Opioid Risk 
Tool, and to confirm CSA completion and 
AZCSPMP review. We developed a database 
that would query the EMR for patient office 
visit frequency, CSA completion, and urine 
drug screen collection. We also placed paper 
copies of forms in exam rooms with a lami-

nated instruction sheet reviewing the process 
steps and the 6 As.

Soft rollout was November 1, 2015, to as-
sist in working through the process before full 
rollout. We asked providers to complete the 
full process on at least 1 patient during this 
period. This run-through would help ensure 
that allied health staff who room the patients 
would have the CSA and Opioid Risk Tool al-
ready in the chart before the visit. Full rollout 
was January 2, 2016. Every 2 to 4 weeks after 
the full rollout, regular email reminders were 
sent to providers about the project process 
and allowed for any feedback about issues 
that arose.

 We provided regular updates and dis-
cussed the process at department meetings 
monthly. Quarterly data were reviewed and 
discussed for the first year of implementa-
tion. Providers and staff completed a chart 
review for each COT patient at project com-
pletion, to determine whether opioids had 
been decreased (in dosage) or discontinued, 
a nonopioid medicine had been initiated to 
augment pain control, or whether patients 
had died or left the practice.

Statistical analysis
We summarized binary data as counts and 
proportions and compared them using the 
chi square test. We summarized discrete data 
by their mean and standard deviation. To 
analyze binary variables measured repeat-
edly in time, we used the logistic generalized 
estimating equation (GEE) with an autore-
gressive (AR-1) correlation structure. We 
computed 95% confidence intervals (CIs)for 
odds ratios using the empirical or “sandwich” 
standard error estimates. For discrete vari-
ables representing counts, we used the nega-
tive binomial regression model.

For count data, a Poisson model is typi-
cally used; in our case the variance was con-
siderably larger than the mean, exceeding 
the Poisson-model requirement that they 
not be significantly different if not exactly 
the same. This implies that the data are “over 
dispersed” or more variable than a Poisson 
model is thought to be able to model accu-
rately. We therefore used a negative binomial 
model, which is regarded as the better model 
in this situation. The 95% CIs for the estimate 

There was a  
statistically  
significant  
reduction in 
the number of 
patients using 
opioids.



E4 THE JOURNAL OF FAMILY PRACTICE  |   JULY/AUGUST 2019  |   VOL 68, NO 6

resulting from the negative binomial regres-
sion model were computed using the profile- 
likelihood.10 All GEEs were clustered on 
patients (n = 358). We used SAS version  
9.3 (Cary, NC) for all analyses.

RESULTS
All providers enrolled for AZCSPMP. CSA 
completion increased from 16 (4.5%) at 
baseline to 156 (43.6%) after intervention 
(P < .001). Patients completed a urine drug 
screen more frequently as well, from 3 (0.8%) 
to 72 (20.1%) (P < .001) (TABLES 1 and 2). No 
statistically significant change was noted in 
the frequency of office visits. 

We excluded 33 patients from the post-
intervention chart review (TABLE 3). Twenty- 
seven had left the practice and 6 had died, 
leaving 325 patients included in the post-
intervention chart review. There was a sta-
tistically significant reduction in the number 

of patients who used opioids 71 (21.8%; 95% 
CI, 17.4%-26.7%). We noted no statistically 
significant association with a decrease in 
opioid dosage. Fifty-five patients (16.9%) 
added an augmenting medication, the most 
common being gabapentin. Adding an aug-
menting medication was not associated 
with either stopping or decreasing opioid  
dosage.

There was a statistically significant asso-
ciation between patients who discontinued 
opioids and those who neglected to sign a 
CSA (P < .001) (TABLE 4). We tested for as-
sociations between office visit frequency 
and process step completion. There was a 
nonsignificant trend between increased fre-
quency of office visits and opioid dose re-
duction. Patients who stopped opioids had 
fewer office visits (TABLE 5), while patients 
who had initiated a medication to augment 
pain relief had more frequent office visits 
(TABLE 6).

TABLE 1

A standardized COT process improved opioid monitoring  
over successive quarters
  1 (N=358) 2 (N=358) 3 (N=358) 4 (N=358) P value

Controlled substance agreement

Yes—no. (%) 16 (4.5) 132 (36.9) 146 (40.8) 156 (43.6) < .001

No—no. (%) 342 (95.5) 226 (63.1) 212 (59.2) 202 (56.4)

Drug screen count        

Yes—no. (%) 3 (0.8) 46 (12.8) 62 (17.3) 72 (20.1) < .001

No—no. (%) 355 (99.2) 312 (87.2) 296 (82.7) 286 (79.9)

≥ 4 visits        

Yes—no. (%) 189 (52.8) 209 (58.4) 199 (55.6) 189 (52.8) .96

No—no. (%) 169 (47.2) 149 (41.6) 159 (44.4) 169 (47.2)

COT, chronic opioid therapy.

TABLE 2

Likelihood that the standardized process improved outcomes
Outcome Odds ratioa (95% CI) P valuea

Controlled substance agreement 1.8 (1.7-1.91) < .001

Drug screen count 1.77 (1.62-1.92) < .001

≥ 4 visits 1 (0.91-1.09) .96

CI, confidence interval.

aCalculated using a logistic generalized estimating equation with an autoregressive (AR-1) correlation structure.
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The most  
impactful steps 
likely were the 
letters sent to 
chronic opioid 
therapy patients 
describing our 
standardized 
prescribing  
process and  
the ensuing  
provider-patient 
talks.

DISCUSSION
Our interventions to improve the quality of 
our COT processes were moderately suc-
cessful. We achieved statistically significant 
increases in our rates of CSA completion 
and in urine drug screening. However, these 
increases were not as clinically impactful as 
we had hoped. Improvements in both pa-
tient and provider adherence are needed. 
We plan to engage allied health staff more 
fully to assist with adherence and thereby 
improve quality. This study was not intended 
to obtain patient-oriented outcomes, such as 

decreased pain and improved function. The 
study was designed to improve patient safety 
and to standardize a process for prescribing 
and monitoring patients on COT. In the fu-
ture we plan to look at patient outcomes and 
expand our focus to patients on high-dose 
opioids and those on combination therapy 
with benzodiazepines.

We believe the most impactful process 
steps were our letters sent to COT patients 
describing our updated, standardized pre-
scribing process, and the ensuing provider- 
patient discussion to review the risks, benefits, 

TABLE 3

Results of postintervention chart review
Outcomes Total (N=325) P value

Stopped opioids  
Yes—no. (%) 71 (21.8) < .001

No—no. (%) 254 (78.2)

Decreased opioid dosage  
Yes—no. (%) 22 (6.8) .41

No—no. (%) 303 (93.2)

Used augmenting medication  
Yes—no. (%) 55 (16.9) .44

No—no. (%) 270 (83.1)

TABLE 4

Association of patients’ CSA status with 3 clinical outcomes
Outcomes No CSA 

(N=175)
CSA signed 
(N=150)

P valuea 95% CIb

Decreased opioid dosage

Yes—no. (%) 10 (5.7) 12 (8) .41 (−3.2 to 7.8)

No—no. (%) 165 (94.3) 138 (92)

Stopped opioids

 Yes—no. (%) 60 (34.3) 11 (7.3) < .001 (−3.5 to 18.8)

 No—no. (%) 115 (65.7) 139 (92.7)

Used augmenting meds

 Yes—no. (%) 27 (15.4) 28 (18.7) .44 (−4.9 to 11.5)

 No—no. (%) 148 (84.6) 122 (81.3)

CI, confidence interval; CSA, controlled substance agreement.
aP value calculated using the chi square test.
bThe 95% confidence intervals were calculated for the difference in the proportion of “Yes” answers for each variable.
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and alternatives to opioid therapy. This frank 
discussion of treatment options resulted in 
more than 1 in 5 patients electing to discon-
tinue COT. 

There was an association between opi-
oid discontinuation and patients not signing 
the CSA. This may have been due to patients 
deciding to discontinue opioids at the initia-
tion review with providers after they received 
their letter. Therefore, signing the agreement 
was no longer necessary. 

We noted that some patients elected to 
begin a new, nonopioid medication intended 
to augment their pain relief. However, they 
did not decrease their use of opioid medi-
cines. We did not collect pain rating scale 
scores to determine whether the addition of 
augmenting medicines provided a reduction 
in pain perception. 

Close monitoring of COT patients with 
frequent office visits may have had an im-
pact on their care. We noted an association 
between more frequent visits and initiation 
of pain augmentation medicines. There was 
also a nonsignificant trend between office 
visit frequency and dose reduction. These 
are topics we may re-examine in our practice 
over time. There was no change in office visit 

frequency with our intervention, likely a 
result of these patients having frequent office 
visits for multiple comorbid medical condi-
tions at baseline.

Evidence of similar benefits in primary 
care practices that standardized their opioid 
prescribing guidelines for patients on COT11 
illustrates the importance of such a process 
for ensuring patient safety and decreasing 
opioid dosage and use.

❚ Limitations to our project are that we 
did not measure functional changes and 
quality-of-life scores for patients. We also did 
not note the opioid dosages for individuals 
who chose to stop using opioids. 

❚ Looking forward. Based on our experi-
ence, patient notification with discussion of 
COT risks, benefits, and alternatives, as well 
as implementation of a process to monitor 
COT, appear to be related to patients’ deci-
sions to discontinue COT. Our new standard 
process did show QI in the process steps but 
remained suboptimal to our expectations of 
clinical impact. More frequent office visits 
may impact patient decisions to reduce opi-
oid dose and to add an augmenting pain medi-
cation. We plan to increase the involvement 
and responsibilities of our allied health staff 

TABLE 5

Opioid cessation led to fewer office visits per year
Opioid 
continuation 
(N=254)

Opioid cessation 
(N=71)

Total  
(N=325)

P valuea Ratio of average visit  
counta (95% CI)

Mean number of visits 
observed in 1 y (SD)

4.9 (3.6) 3.3 (2.8) 4.5 (3.5) < .001 0.68 
(0.56-0.84)

CI, confidence interval; SD, standard deviation.

aCalculated using negative binomial regression.

TABLE 6

Patients using an augmenting medication had more office visits per year
No augmenting 
medication  
(N=270)

Augmenting  
medication added 
(N=55)

Total  
(N=325)

P valuea Ratio of average visit 
counta  
(95% CI)

Mean number of visits 
observed in 1 y (SD)

4.3 (3.5) 5.5 (3.2) 4.5 (3.5) .02 1.27 
(1.03-1.56)

CI, confidence interval; SD, standard deviation.

aCalculated using negative binomial regression. 
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in our processes to improve rates of adher-
ence and the overall quality of how we man-
age patients on chronic opioid therapy.       JFP
CORRESPONDENCE
David Patchett, DO, Mayo Clinic, 13400 East Shea Blvd,  
Scottsdale, AZ 85259; patchett.david@mayo.edu
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