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Abstract

Objective: To identify prescriber characteristics that predict antibiotic high-prescribing behavior 

to inform statewide antimicrobial stewardship interventions.

Design: Retrospective analysis of 2016 IQVIA Xponent, formerly QuintilesIMS, outpatient retail 

pharmacy oral antibiotic prescriptions in Tennessee.

Setting: Statewide retail pharmacies filling outpatient antibiotic prescriptions.

Participants: Prescribers who wrote at least 1 antibiotic prescription filled at a retail pharmacy 

in Tennessee in 2016.

Methods: Multivariable logistic regression, including prescriber gender, birth decade, specialty, 

and practice location, and patient gender and age group, to determine the association with high 

prescribing.

Results: In 2016, 7,949,816 outpatient oral antibiotic prescriptions were filled in Tennessee: 

1,195 prescriptions per 1,000 total population. Moreover, 50% of Tennessee’s outpatient oral 

antibiotic prescriptions were written by 9.3% of prescribers. Specific specialties and prescriber 

types were associated with high prescribing: urology (odds ratio [OR], 3.249; 95% confidence 

interval [CI], 3.208–3.289), nurse practitioners (OR, 2.675; 95% CI, 2.658–2.692), dermatologists 

(OR, 2.396; 95% CI, 2.365–2.428), physician assistants (OR, 2.382; 95% CI, 2.364–2.400), and 
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pediatric physicians (OR, 2.340; 95% CI, 2.320–2.361). Prescribers born in the 1960s were most 

likely to be high prescribers (OR, 2.574; 95% CI, 2.532–2.618). Prescribers in rural areas were 

more likely than prescribers in all other practice locations to be high prescribers. High prescribers 

were more likely to prescribe broader-spectrum antibiotics (P < .001).

Conclusions: Targeting high prescribers, independent of specialty, degree, practice location, 

age, or gender, may be the best strategy for implementing cost-conscious, effective outpatient 

antimicrobial stewardship interventions. More information about high prescribers, such as patient 

volumes, clinical scope, and specific barriers to intervention, is needed.

Antibiotic overprescribing is a leading cause of antibiotic resistance. The Centers for 

Disease Control and Prevention (CDC) predicts that at least 2 million people in the United 

States are infected with a resistant pathogen and that at least 23,000 people die from these 

infections each year.1 In 2015, the first assessment of US outpatient antibiotic use, analyzing 

2011 data, showed that the highest per capita antibiotic prescription rates were in the 

Southeast region; Tennessee had the third-highest outpatient antibiotic prescription rate.2 

Subsequent national outpatient antibiotic use annual analyses showed minimal reduction in 

per capita antibiotic prescription in the Southeast region, and Tennessee remained one of the 

highest outpatient antibiotic-prescribing states as of 2016.3

In 2015, the White House released the National Action Plan for Combating Antibiotic-

Resistant Bacteria, which called for a reduction of inappropriate outpatient antibiotic use by 

50% by 2020.4 Recent published studies have estimated that inappropriate antibiotic use 

rates range from 14% to 45%, depending on the location of the patient visit and the specific 

diagnosis given.5-8

Prior studies have shown that physician characteristics predicting higher antibiotic 

prescription rates include male gender; longer time since graduation from medical school; 

practice in smaller, higher-volume practices; and for US physicians, practice in the South.
9-11

To date, no published data regarding prescriber characteristics that predict higher outpatient 

antibiotic prescription rates on a US state or county level are available. These data are 

necessary to inform public health and health systems interventions to reduce high rates of 

outpatient antibiotic use.

In this retrospective analysis of 2016 Tennessee outpatient antibiotic prescriptions, we aimed 

to understand more clearly whether type of prescriber, prescriber age, gender, specialty, 

and/or practice location are associated with higher outpatient antibiotic prescription rates. 

We intend to use this information to focus future outpatient antimicrobial stewardship 

resources to corroborate prescription data; to better understand inappropriate outpatient 

antibiotic use prescribing patterns; to explore prescriber barriers and challenges; and to 

create and implement effective, statewide outpatient antimicrobial stewardship interventions. 

Our study results can assist other states and healthcare systems in the evaluation of current 

outpatient antibiotic use to inform the development of local outpatient antimicrobial 

stewardship programs.
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Methods

The Tennessee Department of Health (DOH) purchased the 2016 IQVIA Xponent (IQVIA, 

Durham, NC, formerly QuintilesIMS) dataset of outpatient antibiotic prescriptions written in 

Tennessee. IQVIA Xponent uses a patented method that incorporates 100% of wholesale 

distribution data and, for 2016 data, 90% of retail pharmacy sales data to estimate 100% of 

dispensed prescriptions.12 The data purchased by Tennessee DOH excluded mail-order 

pharmacy, federal facility pharmacy, and inpatient-healthcare-facility–associated pharmacy 

prescriptions.

All antifungal, antiviral, nonantibacterial, and non–orally administered prescriptions were 

excluded. Urinary analgesics listing methenamine as the only active antibiotic were 

excluded. All antibiotics were grouped into 12 categories, including a division between 

narrow- and broad-spectrum penicillins and a division between first- or second-generation 

and third-generation cephalosporins.

Tennessee population data from 2016 were obtained from the Tennessee DOH Office of 

Policy and Data Management, derived from the US Census, Annual Estimates of the 

Resident Population.13 Patients were classified as pediatric patients (aged < 20 years) or 

adults (aged ≥ 20 years), consistent with prior similar analyses.2,3 Counties were classified 

by 2013 National Center for Health Statistics (NCHS) urban–rural classification, based on 

the Office of Management and Budget’s metropolitan statistical areas: NCHS-1, large, 

central metropolitan counties (population > 1 million with at least 250,000 residents of 

principal city), NCHS-2, large, fringe metropolitan counties (>1 million population and not 

classified as NCHS-1), NCHS-3, medium metropolitan counties (population 250,000–

999,999), NCHS-4, small metropolitan counties (population < 250,000), NCHS-5, 

micropolitan areas (population 10,000–50,000), and NCHS-6, noncore counties (outside all 

other areas).14 More than 182 individual prescriber specialties listed were categorized into 

17 specialty groups. In this dataset, nurse practitioners and physician assistants from all 

specialties were listed as separate specialty groups and were not included in other 

specialties. For this reason, nurse practitioners and physician assistants are listed as 

individual specialties in our analysis.

All antibiotic prescriptions written by trainees were excluded from prescriber-level 

characteristics analysis because trainees in Tennessee prescribe under an institutional 

training license. Trainee prescriptions were included when analyzing patient-level 

characteristics.

High prescribers were identified by creating a Pareto chart in which each individual 

prescriber’s total antibiotic prescriptions, ordered from highest to lowest, were plotted 

against the cumulative total statewide antibiotic prescriptions. The highest individual 

prescribers, who collectively accounted for 50% of the cumulative statewide antibiotic 

prescriptions, were identified as the high-prescribing group. High prescribers who had no 

specific demographic details associated with their individual prescribing identifier (N = 11, 

0.4%) were considered to represent institutionally aggregated entities and were excluded 

from our analysis of the high-prescribing group.
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Antibiotic prescriptions are reported as prescriptions per 1,000 population within the specific 

patient population or geographic area described. When reporting antibiotic prescriptions per 

1,000 population, the patient’s reported county (ie, the filling pharmacy location in this 

dataset) was used, except when reporting prescriptions per 1,000 population by prescriber 

characteristic, for which the prescriber’s practice location county was used. When 

calculating prescriptions per prescriber, the prescriber denominator was restricted to 

specialty or specialty grouping.

Statistical significance of prescription rates by patient characteristics was calculated using 

negative binomial regression. For prescriber characteristics, averages were reported for 

gender, NCHS classification of prescriber practice location, specialty, and birth decade.

We performed a multivariable logistic regression to compare “high prescribers” to “non–

high prescribers.” A simple logistic regression was performed for each independent variable 

of prescriber gender, practice location, specialty, and birth decade, and for patient gender 

and age group, which were then included in the multivariable logistic regression model.

To compare high prescriber prescriptions to non–high-prescriber prescriptions by antibiotic 

group, we calculated a ratio for each antibiotic group. The χ2 test was used to detect 

whether there was an overall statistically significant difference between the prescribing 

patterns of the 2 groups.

Statistical analyses were performed using SAS version 9.4 software (SAS Institute, Cary, 

NC). This study was approved by the Vanderbilt University Institutional Review Board.

Results

In 2016, 7,949,816 outpatient antibiotic prescriptions were filled in Tennessee: a rate of 

1,195 antibiotic prescriptions per 1,000 total population. Of those prescriptions, female 

patients had a significantly higher antibiotic prescription rate (1,445 prescriptions per 1,000 

population vs 928 for male patients) (P < .001). The highest rates of antibiotic prescription 

were observed in age groups 0–2 years (1,575) and 65+ years (1,525) (P < .001) (Table 1).

The 5 most commonly prescribed antibiotic groups were narrow-spectrum penicillins 

(20.2%), macrolides (16.5%), fluoroquinolones (11.4%), extended-spectrum penicillins 

(10.4%), and first- and second-generation cephalosporins (8.6%). The 5 most frequently 

prescribed antibiotics for pediatric patients accounted for 79.7% of all pediatric antibiotic 

prescriptions. By comparison, the 5 most frequently prescribed adult antibiotics only 

accounted for 55.4% of all adult antibiotic prescriptions (Table 2).

In 2016, there were 42,471 licensed prescribers in Tennessee (Mary Katherine Bratton, e-

mail communication, March 2019). In our dataset, there were 32,168 (75.7%) prescribers 

(excluding trainees who practice under an institutional license) who wrote at least 1 

outpatient antibiotic oral prescription in 2016. Female prescribers (7,221, 22.4%) wrote 

1,960,725 prescriptions (24.9%), an average of 272 prescriptions per female prescriber. Male 

prescribers (12,815, 40.0%) wrote 3,383,789 prescriptions (42.9%), an average of 264 

prescriptions per male prescriber. Prescribers who did not report a gender (12,132, 37.8%) 
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wrote 2,542,867 prescriptions (32.2%), an average of 210 prescriptions per prescriber. 

Prescribers in medium metropolitan (NCHS-3) areas (8,864, 27.6%) wrote the most 

antibiotic prescriptions (2,131,804, 27.0%), an average of 241 prescriptions per prescriber. 

By contrast, prescribers practicing in noncore (NCHS-6) rural areas (1,511, 4.7%) wrote 

689,149 prescriptions (8.7%) but averaged the highest prescriptions per prescriber with 456 

(Table 3).

Of all specialties, nurse practitioners (7,382, 22.9% of all prescribers) wrote the most 

antibiotic prescriptions with 2,416,018 (30.6%). However, urologists (269, 0.8% of all 

prescribers), who wrote only 153,536 (1.9%) prescriptions, had the highest average 

prescriptions per prescriber, with 571. Family medicine physicians (2,427, 7.5%) wrote 

1,227,865 prescriptions (15.6%), the second-most prescriptions, with an average of 506 

prescriptions per prescriber (Table 3). Of the state’s total antibiotic prescriptions, 50% were 

written by 9.3% of all prescribers (Fig. 1). These 9.3% of prescribers all wrote 770 or more 

prescriptions during 2016 and were subsequently identified as “high prescribers.”

The high-prescriber group consisted of 2,994 prescribers: 778 female (26.0%), 1,293 male 

(43.2%), and 923 unspecified (30.8%). The greatest number of high prescribers were from 

medium-population metropolitan (NCHS-3) counties (789, 26.4%), representing 8.9% of all 

prescribers practicing in NCHS-3 counties. By contrast, 329 high prescribers (11.0%) 

practiced in rural (NCHS-6) areas, which represented 21.7% of all prescribers practicing in 

NCHS-6 counties (Table 4).

Within the high-prescribing group, nurse practitioners had the highest number of high 

prescribers at 1,076 (35.9%); however, this accounted for only 14.6% of all prescribing 

nurse practitioners. In contrast, 87 urologists comprised 3% of all high prescribers but 32.3% 

of all prescribing urologists. Similarly, 45 high prescribers (2%) were oral and maxillofacial 

surgeons, which represented 31.0% of all prescribing oral and maxillofacial surgeons (Table 

4).

In the multivariable logistic regression, female prescribers were significantly less likely than 

males to be high prescribers (odds ratio [OR], 0.487; 95% confidence interval [CI], 0.485–

0.490). Compared to prescribers practicing in rural (NCHS-6) areas, prescribers practicing 

in all other, more urban, counties were associated with less likelihood of being a high 

prescriber. The top 5 specialties most likely to be associated with being a high prescriber 

when compared to internal medicine were urologists (OR, 3.249; 95% CI, 3.208–3.289), 

nurse practitioners (OR, 2.675; 95% CI, 2.658–2.692), dermatologists (OR, 2.396; 95% CI, 

2.365–2.428), physician assistants (OR, 2.382; 95% CI, 2.364–2.400), and pediatricians 

(OR, 2.340; 95% CI, 2.320–2.361). Compared to physicians born in the 1980s, the youngest 

prescribers in this dataset, all other prescriber birth decades were associated with an 

increased likelihood of being a high prescriber, most notably in prescribers born in the 1960s 

(OR, 2.574; 95% CI, 2.531–2.618) (Table 4).

High prescribers also prescribed more broad-spectrum antibiotics than their non–high-

prescribing counterparts. High prescribers accounted for 69.0% of third-generation 

cephalosporin prescriptions, 57.4% of macrolide prescriptions, and 56.0% of extended-
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spectrum penicillin prescriptions. Interestingly, high prescribers prescribed fluoroquinolones 

(49.3%) less often than non–high prescribers. High prescribers prescribed all other narrower-

spectrum antibiotic groups less often than non–high prescribers (Table 5).

Discussion

Most antibiotic use occurs in the ambulatory setting.15 Outpatient antimicrobial stewardship 

is a priority, as evidenced by its inclusion as a 2021 Joint Commission requirement.16 As 

clinics and healthcare systems focus more on establishing and optimizing outpatient 

programs, data on prescriber characteristics that may predict high prescribing are vital to 

marshalling limited resources effectively. To our knowledge, ours is the first publication to 

describe prescriber characteristics associated with high-prescribing behavior at a state level.

We found that 9.3% of all Tennessee prescribers are responsible for 50% of Tennessee’s 

outpatient antibiotic prescriptions, a dramatically disproportionate number of the total 

antibiotic prescriptions. These high prescribers were more likely to prescribe broader-

spectrum antibiotics, including more oral third-generation cephalosporins (69.0%), 

macrolides (57.4%), and extended-spectrum penicillins (56.0%) prescriptions and less 

narrow-spectrum penicillins (46.3%) and first- or second-generation cephalosporins (45.9%) 

prescriptions than their non–high-prescribing counterparts (P < .001) (Table 5). This trend 

has been described previously, though to a lesser degree. Aabenhus et al17 evaluated 

outpatient antibiotic prescribing in general medicine practices in Denmark and found that 

10% of high-prescribing practices, not individual prescribers, accounted for 15% of total 

antibiotic prescriptions and 18% of “critically important antibiotics,” defined as macrolides, 

fluoroquinolones, and cephalosporins.

In our study, the highest volume of high prescribers by specialty were nurse practitioners, 

family medicine doctors, pediatric doctors, physician assistants, and internal medicine 

doctors. Prescribers in the specialties of urology, nurse practitioner, dermatology, physician 

assistant, and pediatrics were more likely to be high prescribers than internal medicine 

prescribers. Previously, urology, dermatology, and family medicine physicians have been 

shown to be high prescribers of antibiotics compared to other specialties.2,18,19

Nationally, pediatric antibiotic prescriptions have declined; however, Tennessee pediatricians 

were more likely to be high antibiotic prescribers (OR, 2.340; 95% CI, 2.320–2.361) 

compared to internal medicine prescribers.3,20,21 Dentists have been reported to prescribe 

10%–13% of outpatient antibiotics nationally, but they accounted for 7.6% of antibiotics in 

Tennessee and were less likely to be high prescribers (adjusted OR, 0.189; 95% CI, 0.187–

0.191) than internal medicine prescribers.2,22,23 The cause of this divergence from the 

national trend is unclear.

In our dataset, physicians born in the 1960s were most likely to be high prescribers 

compared to those born in the 1980s, the youngest group in this dataset (OR, 2.574; 95% CI, 

2.531–2.618). Prior studies have demonstrated that physicians more removed from training 

are more likely to prescribe antibiotics, although these studies did not specifically quantify 

age of the physician or years since graduation.9-11 Interestingly, there was not a linear 
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correlation with time from training or age; prescribers born in the 1940s and 1950s 

demonstrated slightly less propensity to be high prescribers than those born in the 1980s. 

The same pattern was revealed in a study by Blommaert et al24 in which physicians ages 45–

54 in 2008–2009 were much more likely than younger physicians and somewhat more likely 

than older physicians to prescribe broad-spectrum antibiotics.

Our study has several limitations. The biggest limitation is that information about the total 

number of patient visits per prescriber and the indication for patient visits was unavailable. 

This information would have allowed for the calculation of the proportion of visits with an 

antibiotic prescription, adjustment of prescriber antibiotic use accounting for patient volume, 

and analysis and conclusions about antibiotic overuse.

The dataset used in this study excluded prescriptions filled via mail order, federal facility, 

hospital-associated, and other healthcare-facility outpatient pharmacies. As of 2015, mail-in 

and nonretail pharmacies (which include federal facilities and long-term care facilities) 

accounted for 18.6% of outpatient antibiotic expenditures: 4.4% from mail-in and 14.2% 

from nonretail pharmacies.15 Expenditures likely correlate with use; therefore, the number 

of antibiotic prescriptions would likely increase if these data were included. This limitation 

might affect the ability to identify all high prescribers within our state, but it likely 

represents a very small minority who only practice in those settings.

The data included prescribers who wrote at least 1 antibiotic prescription filled in Tennessee 

in 2016. We know the total number of licensed, potential Tennessee prescribers for 2016, but 

we do not know the total licensed prescribers by specialty, number actively practicing, nor 

number of prescribers in full-time versus part-time practice. This lack of data may have 

affected prescriptions per prescriber results and interpretation. Additionally, nurse 

practitioners and physician assistants comprise 28.1% of prescribers, but they were not 

further categorized by practice specialty, which somewhat limited our ability to explore 

antibiotic prescribing differences among specialty fields and prescriber degrees.

Despite these limitations, the data highlight a central dilemma when developing outpatient 

antimicrobial stewardship programs: who do you target? Although targeting high-

prescribing specialties or groups with a higher percentage of high prescribers, like urology, 

allows for a more focused, specialized approach to antimicrobial stewardship interventions, 

the overall antibiotic use impact is less because of the targeted group’s size. Alternatively, 

targeting groups with larger numbers of prescribers but smaller overall proportions of high 

prescribers, like nurse practitioners, requires flexible antimicrobial stewardship interventions 

that consider a broader range of patient presentations and antibiotic indications and require 

more resources to reach more prescribers; however, if successful, the overall antibiotic use 

impact can be greater because of a larger group antibiotic use footprint. Here, we introduce a 

potential third approach: focus on a small but impactful group of high prescribers regardless 

of specialty, practice location, experience, or gender. Identifying and focusing on a relatively 

small group with high antibiotic use, in which effective antimicrobial stewardship 

interventions could reduce outpatient antibiotic prescribing significantly, is a more efficient 

use of limited resources. Additionally, this strategy would span prescriber specialties, 

gender, age groups, and practice locations. The challenge with this approach is finding 
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universal antimicrobial stewardship interventions that are relevant to a diverse prescriber 

group and that can be deployed easily.

To date, no published studies have evaluated outpatient antimicrobial stewardship 

interventions on the state level. Prior, smaller studies have demonstrated success with locally 

implemented interventions, although data on sustained success are limited.25 We intend to 

determine whether our strategy can be implemented effectively. Our next steps, some 

already underway, include analyzing subsequent years’ data to assess trends and to evaluate 

whether high prescribers are consistent from year to year. We will then conduct a pilot study 

in which we will partner with a portion of representative high prescribers to corroborate the 

data, to identify and correct data gaps, and to ascertain individual information about patient 

volume and antibiotic indications. Additionally, we will assess prescribers’ perceived 

challenges to reducing inappropriate antibiotic use. Based on these findings, we intend to 

develop and study the impact of various antimicrobial stewardship interventions, including 

offering different types and deliveries of antimicrobial stewardship education, providing 

individualized antibiotic use data, and/or developing antibiotic prescribing decision support 

tools to prescribers. Although we recognize the challenges inherent in this approach, we are 

hopeful that with continued support and creativity, we can develop and implement successful 

antimicrobial stewardship interventions for all high prescribers across Tennessee. We look 

forward to sharing the results of our process with other public and private healthcare entities.

In conclusion, these findings offer an initial approach with which other states, healthcare 

systems, and independent practices, can identify groups on which to focus initial outpatient 

antimicrobial stewardship program development. Further analysis is needed to understand 

what drives high prescribing and how to develop cost-effective, relevant, and impactful 

outpatient antimicrobial stewardship interventions that can be used at a local, regional, state, 

and/or national level and that can span prescriber differences.
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Fig. 1. 
Cumulative percentage of individual prescriber antibiotic prescriptions contributing to 

cumulative percentage of 2016 Tennessee oral outpatient antibiotic prescriptions. 

Prescriptions per individual prescriber were added cumulatively from highest individual 

prescriber to the lowest. The dotted red circle indicates the point at which 50% of the state’s 

total antibiotic prescriptions are accounted for and corresponds to 9.3% of all prescribers 

included.
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Table 1.

Outpatient Antibiotic Prescriptions by Patient Gender and Age
a

Variable
Population,

No. (%)
Total Prescriptions,

No. (%)
Rate per

1,000 Population

Tennessee 6,651,120 7,949,816 1,195

Female 3,408,659 (51.2) 4,939,913 (62.1) 1,449

Male 3,242,461 (48.8) 3,008,014 (37.8) 928

P < .001

Pediatrics 1,664,796 1,939,633 1,165

Female 815,548 (49.0) 1,018,585 (52.5) 1,249

Male 849,248 (51.0) 920,160 (47.4) 1,084

P = .046

Adults 4,986,324 6,009,806 1,205

Female 2,593,111 (52.0) 3,921,099 (65.2) 1,512

Male 2,393,213 (48.0) 2,087,709 (34.7) 872

P < .001

Age

0–2 y 243,636 (3.7) 383,689 (4.8) 1,575

3–9 y 578,798 (8.7) 747,578 (9.4) 1,292

10–19 y 842,362 (12.7) 808,366 (10.2) 960

20–39 y 1,767,333 (26.6) 1,792,943 (22.6) 1,014

40–64 y 2,171,960 (32.7) 2,619,686 (33.0) 1,206

≥65 1,047,031 (15.7) 1,597,177 (20.1) 1,525

P < .001

a
Negative binomial regression for rates was used to calculate P values.
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Table 2.

Most Prescribed Antibiotic Groups and Individual Antibiotics
a

Antibiotic Group

Total
Prescriptions,

No. (%)

Rate per
1,000

Population
b

Narrow-spectrum penicillin 1,604,065 (20.2) 241

Macrolide 1,308,726 (16.5) 197

Fluoroquinolone 903,155 (11.4) 136

Extended-spectrum penicillin 823,093 (10.4) 124

First- & second-generation Cephalosporins 684,156 (8.7) 103

Trimethoprim-sulfamethoxazole 635,596 (8.0) 96

Tetracyclines 582,875 (7.3) 88

Third-generation plus cephalosporins 498,192 (6.3) 75

Lincosamides 324,210 (4.1) 49

Urinary agents 274,352 (3.5) 41

Metronidazole 261,609 (3.3) 39

Other 49,797 (0.6) 8

10 most frequently prescribed antibiotics statewide
c

Amoxicillin 1,410,638 (17.7) 212

Azithromycin 1,221,726 (15.4) 184

Amoxicillin-Clavulanate 823,093 (10.4) 124

Trimethoprim-Sulfamethoxazole 635,596 (8.0) 96

Cephalexin 588,936 (7.4) 89

Ciprofloxacin 542,675 (6.8) 82

Cefdinir 468,959 (5.9) 71

Doxycycline 460,663 (5.8) 70

Levofloxacin 352,316 (4.4) 53

Clindamycin 324,210 (4.1) 49

5 most frequently antibiotics prescribed to pediatric patients
d

Amoxicillin 661,821 (34.1) 398

Azithromycin 294,701 (15.2) 177

Cefdinir 252,546 (13.0) 152

Amoxicillin-Clavulanate 214,810 (11.1) 129

Cephalexin 121,631 (6.3) 73

5 most frequently antibiotics prescribed to adult patients
e

Azithromycin 926,991 (15.4) 186

Amoxicillin 748,740 (12.6) 150

Amoxicillin-clavulanate 608,255 (10.1) 122

Ciprofloxacin 526,862 (8.8) 106
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Antibiotic Group

Total
Prescriptions,

No. (%)

Rate per
1,000

Population
b

Trimethoprim-Sulfamethoxazole 517,955 (8.6) 104

a
Source: IQVIA Xponent.

b
The total rate per 1,000 population for antibiotic group prescriptions adds to 1,197, as opposed to 1,195 reported as the state’s prescriptions per 

1,000 population, due to rounding after each group’s antibiotic prescription rate was calculated.

c
The top 10 percentages are of total state antibiotic count. They add to 85.9%.

d
The top 5 pediatric antibiotics make up 79.7% of all pediatric antibiotic prescriptions.

e
The top 5 adult antibiotics make up 55.4% of all adult antibiotic prescriptions.
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Table 3.

Prescriptions by Prescriber Gender, Practice Location, Specialty and Birth Decade

Prescribers,
No. (%)

Total
Prescriptions,

No. (%)

Average
Prescriptions

Per Prescriber

All Prescribers 32,168
a

7,887,380 (100) 245

Prescriber gender

Female 7,221 (22.4) 1,960,725 (24.9) 272

Male 12,815 (40.0) 3,383,789 (42.9) 264

Not specified 12,132 (37.7) 2,542,867 (32.2) 210

Practice location
b

NCHS-1 11,960 (37.2) 2,043,017 (25.9) 171

NCHS-2 4,086 (12.7) 1,210,669 (15.3) 296

NCHS-3 8,864 (27.6) 2,131,804 (27.0) 241

NCHS-4 3,089 (9.6) 840,351 (10.7) 272

NCHS-5 2,658 (8.3) 972,390 (12.3) 366

NCHS-6 1,511 (4.7) 689,149 (8.7) 456

Prescriber specialty

Nurse practitioner 7,382 (22.9) 2,416,018 (30.6) 327

Family medicine 2,427 (7.5) 1,227,865 (15.6) 506

Internal medicine 2,698 (8.4) 784,869 (10.0) 291

Physician assistant 1,639 (5.1) 679,820 (8.6) 415

Pediatrics 1,211 (3.8) 608,054 (7.7) 502

Dentists 3,084 (9.6) 601,012 (7.6) 195

Medicine subspecialty 2,268 (7.1) 251,893 (3.2) 111

Other 6,340 (19.7) 235,417 (3.0) 37

Emergency medicine 741 (2.3) 234,177 (3.0) 316

Obstetrics/
Gynecology 963 (3.0) 198,435 (2.5) 206

Other surgery 1,890 (5.9) 169,644 (2.2) 90

Urology 269 (0.8) 153,536 (1.9) 571

Dermatology 226 (0.7) 119,784 (1.5) 530

Otolaryngology 247 (0.8) 81,281 (1.0) 329

Oral & maxillofacial surgery 145 (0.5) 80,065 (1.0) 552

Pediatric subspecialty 638 (2.0) 45512 (0.6) 71

Prescriber birth year by decade

Missing birth year 14,119 (43.9) 3,056,527 (38.8) 216

Prior to 1940 410 (1.3) 45,800 (0.6) 112

1940s 2,089 (6.5) 413,877 (5.2) 198

1950s 5,481 (17.0) 1,453,016 (18.3) 265

1960s 5,392 (16.8) 1,664,177 (21.1) 309

1970s 4345 (13.5) 1,177,678 (14.9) 271
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Prescribers,
No. (%)

Total
Prescriptions,

No. (%)

Average
Prescriptions

Per Prescriber

All Prescribers 32,168
a

7,887,380 (100) 245

1980s 332 (1.0) 76,304 (1.0) 230

a
Trainees were excluded from this analysis because trainees practice under an institutional license.

b
Counties were classified by 2013 National Center for Health Statistics (NCHS) urban–rural classification, based on the Office of Management and 

Budget’s metropolitan statistical areas: NCHS-1, large, central metropolitan counties (population > 1 million with at least 250,000 residents of 
principal city), NCHS-2, large, fringe metropolitan counties (>1 million population and not classified as NCHS-1), NCHS-3, medium metropolitan 
counties (population 250,000–999,999), NCHS-4, small metropolitan counties (population < 250,000), NCHS-5, micropolitan areas (population 
10,000–50,000), and NCHS-6, noncore counties (outside all other areas).
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