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Background
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3 Muench et al. 2016 Prescribing practices by nurse practitioners and primary care physicians: 
A descriptive analysis of Medicare beneficiaries. Journal of Nursing Regulation
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Good medication adherence in beneficiaries 
managed by NPs or Primary Care Physicians

Muench et al. 2018 Medication adherence, costs, and ER visits of NP & primary care physician patients: 
Evidence from three cohorts of Medicare beneficiaries. Health Services Research



National Overdose Deaths Involving Prescription 
Opioids, Number Among All Ages, 1999-2019
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National Overdose Deaths Involving Any Opioid, Number 
Among All Ages, by Gender, 1999-2019
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§ Opioid prescriptions from NPs (and PAs) account for the third-largest 
share of all Opioid Rx
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NP Opioid Prescribing Literature

§ Association of Opioid Prescribing and Scope of Practice
§ Schirle & McCabe 2016

- Mean number of opioids per 100 patients
- Higher number of opioids in states that require physician oversight for prescriptive authority

§ Ladd et al. 2017 
- Aggregated opioid prescriptions at the state level
- Used full, reduced and restricted definition from the AANP.
- Found that prescriptions rates where higher in full SOP states, but this applied to both NPs 

and MDs.
- Study did not examine provider or patient level outcomes  - their prescriptions where 

aggregated at the state level.
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NP Opioid Prescribing Literature 

§ Muench U, Spetz J, Jura M, Thompson C, Perloff J. Opioid-prescribing 
outcomes of Medicare beneficiaries managed by nurse practitioners and 
physicians. Medical Care. Volume 57, Number 6, June 2019

§ First study on opioid prescribing outcomes of patients receiving care by 
NPs
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§ Patient level analysis with patients being assigned to an NP or physician based who 
provided the most care to them.

§ Analysis included 14 states with full practice authority for NPs, including the 
prescribing of controlled substances. 

§ Data included the years 2009/2010 and 2012/2013.
§ Methods: propensity score weighted multivariable regressions
§ Outcomes included:

Any opioid
Morphine Milligram Equivalent (MME) > 100mg/day
7 day overlap of opioid Rx

7 day overlap of a benzo & opioid Rx
Acute user in 09/10 or 12/13
Chronic user in 09/10 or 12/13



Results: Odds of  experiencing the outcome
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§ Beneficiaries who saw NPs:
- received fewer opioids!
When they received opioids, they were:

§ less likely to be acute users at baseline (2009/2010)
§ less likely to have overlap of an opioid and benzodiazepine
§ were more likely to receive too high of a dose (MME >100)
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Unable to Determine…

§ Differences in prescribing patterns vs differences in 
pathways of care. 

§ Important to examine specific subpopulations of patients
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Methods
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§ Aim: To examine opioid initiations by NPs and physicians in Medicare beneficiaries 
and to examine if there are differences in Full Practice Authority States versus not-
FPA states. 

§ Sample: 100% Medicare population age 65 or older in 2017/2018
§ Opioid Naïve: No opioid Rx in 2017
§ Exclusions: no cancer or end stage renal disease and no hospice claim
§ Outcome Measures: guided by the 2016 CDC guidelines on opioid prescribing
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Measures:

Short Acting / Long Acting Opioids

MME > 50mg/day

Average Number of Days Supply
>7 Days Supply



Results
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SPECIALTY
FIRST OPIOID 

PRESCRIPTIONS (N)

TOTAL 2,031,186 

General surgery 343,341 17%

Internal medicine 247,074 12%

Family practice 234,789 12%

Physician assistant 212,756 10%

Emergency medicine 187,652 9%

Nurse practitioner 160,000 8%

Oral surgery (dentists 
only) 84,874 4%

Dentist 61,867 3%

Urology 47,905 2%

Podiatry 32,568 2%



Levy et al (2015).Trends in Opioid Analgesic–Prescribing 
Rates by Specialty, U.S., 2007–2012. American Journal 
of Preventive Medicine.

Guy and Zhang (2018). Opioid Prescribing by Specialty 
and Volume in the U.S. American Journal of Preventive 
Medicine.

§ Opioid prescriptions from NPs (and PAs) account for the third-largest 
share of all Opioid Rx
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Largest Number of  Opioid Prescriptions are 
written in Primary Care
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SPECIALTY
FIRST OPIOID 

PRESCRIPTIONS (N)

TOTAL 2,031,186 

General surgery 343,341 17%

Internal medicine 247,074 12%

Family practice 234,789 12%

Physician assistant 212,756 10%

Emergency medicine 187,652 9%

Nurse practitioner 160,000 8%

Oral surgery (dentists 
only) 84,874 4%

Dentist 61,867 3%

Urology 47,905 2%

Podiatry 32,568 2%
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SPECIALTY
FIRST OPIOID 

PRESCRIPTIONS (N)
FIRST OPIOID PRESCRIPTIONS -

NO SURGERY (N)

TOTAL 2,031,186 1,234,731 

General surgery 343,341 17% 114,877 9%

Internal medicine 247,074 12% 182,145 15%

Family practice 234,789 12% 182,533 15%

Physician assistant 212,756 10% 106,228 9%

Emergency medicine 187,652 9% 141,929 11%

Nurse practitioner 160,000 8% 101,927 8%

Oral surgery (dentists 
only) 84,874 4% 69,643 6%

Dentist 61,867 3% 51,711 4%

Urology 47,905 2% 15,205 1%

Podiatry 32,568 2% 12,919 1%
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SPECIALTY
FIRST OPIOID 

PRESCRIPTIONS (N)
FIRST OPIOID PRESCRIPTIONS -

NO SURGERY (N)
FIRST OPIOID PRESCRIPTIONS 

- PRIMARY CARE

TOTAL 2,031,186 1,234,731 572,833 

General surgery 343,341 17% 114,877 9%

Internal medicine 247,074 12% 182,145 15% 182,145 32%

Family practice 234,789 12% 182,533 15% 182,533 32%

Physician assistant 212,756 10% 106,228 9% 106,228 19%

Emergency medicine 187,652 9% 141,929 11%

Nurse practitioner 160,000 8% 101,927 8% 101,927 18%

Oral surgery (dentists 
only) 84,874 4% 69,643 6%

Dentist 61,867 3% 51,711 4%

Urology 47,905 2% 15,205 1%

Podiatry 32,568 2% 12,919 1%
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Days Supply Days Supply >7 MME > 50mg
N Col % Mean N Col % Row % N Col % Row %

All 160,000 100.0% 8.98 54,492.00 100.0% 34% 13,133.00 100.0% 8.2%

82,813 51.8% 9.23 28,701.00 52.7% 35% 5,020.00 38.2% 6.1%Family
General NP 42,130 26.3% 8.35 13,245.00 24.3% 31% 4,357.00 33.2% 10%
Adult Health 15,755 9.8% 10.00 6,117.00 11.2% 39% 1,627.00 12.4% 10%
Acute Care 11,088 6.9% 6.87 2,873.00 5.3% 26% 1,492.00 11.4% 13%
Gerontology 3,912 2.4% 11.32 1,903.00 3.5% 49% 355.00 2.7% 9.1%
Primary Care 3,035 1.9% 10.72 1,264.00 2.3% 42% 182.00 1.4% 6.0%
Women's 
Health 388 0.2% 8.72 124.00 0.2% 32% 21.00 0.2% 5.4%
Critical Care 
Medicine 308 0.2% 6.89 60.00 0.1% 19% 28.00 0.2% 9.1%
Psych/Mental 
Health 113 0.1% 11.81 54.00 0.1% 48% 11.00 0.0% 5.3%
Pediatrics 113 0.1% 8.43 37.00 0.1% 33% 11.00 0.0% 2.7%
Community 
Health 111 0.1% 12.23 57.00 0.1% 51% 11.00 0.0% 3.6%
Obstetrics & 
Gynecology 109 0.1% 7.28 26.00 0.0% 24% 16.00 0.1% 15%
Occupational 
Health 106 0.1% 5.90 26.00 0.0% 25% 21.00 0.2% 20%



Long Acting Opioids Short Acting Opioids
NP SPECIALTY N Col % Row N Col % Row %
All 633 100.0% 0.4% 159,279 100.0% 100%

304 48.0% 0.4% 82,466 51.8% 100%Family
Nurse Practitioner

146 23.1% 0.3% 41,954 26.3% 100%
Adult Health 104 16.4% 0.7% 15,643 9.8% 99%
Acute Care 21 3.3% 0.2% 11,063 6.9% 100%
Gerontology 33 5.2% 0.8% 3,878 2.4% 99%
Primary Care 20 3.2% 0.7% 3,013 1.9% 99%
Women's Health

11 0.2% 0.3% 387 0.2% 100%
Critical Care 
Medicine 0 0.0% 0.0% 308 0.2% 100%
Psych/Mental 
Health 11 0.2% 0.9% 112 0.1% 99%
Pediatrics 11 0.2% 0.9% 112 0.1% 99%
Community Health

0 0.0% 0.0% 111 0.1% 100%
Obstetrics & 
Gynecology 11 0.2% 0.9% 108 0.1% 99%
Occupational 
Health 11 0.2% 0.9% 105 0.1% 99%
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Differences by Scope of  Practice
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Other Analyses

§ Multivariable analyses controlling for beneficiary and county 
level characteristics to determine if the type of provider 
predicts opioid initiation
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Summary
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Education and Policy
§ Design provider specific opioid content. 
§ Studies needed to determine how best to design provider-

specific training modules and provider specific guidelines and 
how best to support primary care providers who are at the 
frontlines.
- especially in rural areas

§ Increased educational efforts re pain management and 
addiction.
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Thank you!
Please contact me with question and suggestions.

ulrike.muench@ucsf.edu


