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Geographic Variation in Antibiotic Prescribing
Variations in antibiotic consumption rates offers one possible explanation for variation in resistance.

Antibiotic Use

Source: resistancemap.cddep.org

https://www.cdc.gov/antibiotic-use/community/programs-measurement/state-local-
activities/outpatient-antibiotic-prescriptions-US-2018.html

Antibiotic Resistance



Geographical Variation in Antibiotic Prescribing

Intra-state variation > Inter-state variation

J Antimicrob Chemother 2015; 70: 1580–1587 doi:10.1093/jac/dku563



Drivers of Geographical Variation

 Socioeconomic differences (e.g. education level, financial well-being, 
access to health insurance, use of childcare centers)

 Structural differences (e.g. physician density, physician remuneration, 
antibiotic costs, and competition)

 Cultural differences (e.g. prescribing norms, patient demand).

Incentives for patients, doctors, and 
hospitals can affect antibiotic prescribing



Health insurance increases prescribing

Reducing the price 
patients pay for antibiotics 
increases their use, and 
this is more pronounced in 
poorer families 
particularly for outpatient 
antibiotics

Foxman et, RAND Corporation,1987



What happens when antibiotics are 
provided free?

Source: Li and Laxminarayan, Health Economics, 2013

Overall increase in 
antibiotic 
prescriptions as 
well as 
substitutions to 
covered antibiotics 
from not-covered 
antibiotics. 



Study
 Analysis of Socioeconomic drivers of prescribing in the United States
 Data: Outpatient antibiotic prescriptions (source: IQVIA)

 Census Data:
 Demographics: Population age (<5,>65), Race
 Health: Medicare discharges
 Socioeconomics: Education, Unemployed, Poverty, Rural
 Clinician Type: Offices of physicians, Urgent/Retail clinics

 Statistical Analysis:
 two-way fixed-effect ordinary least squares (OLS) regression model that accounted for inherent 

differences in state regulations regarding prescribing as well as differences between years

Hypothesis

 Because provider and urgent/retail care clinic density are associated 
with higher income areas

 The presence of urgent care/retail clinics would have differential 
effects on provider prescribing across socioeconomic strata



Results

Increase in prescriptions per capita
 Physician offices per capita: 25.9% per SD
 Clinics: 10.9% per SD
 Proportion of the population over 65: 7.4% increase per SD
 Number of childcare centers per capita: 1.8% increase per SD
 Percentage of the population with a bachelor’s degree: 12.5% increase per SD
 Number of dialysis centers: 4.6% increase per SD
Decrease in prescriptions per capita
 Unemployment: 0.9% decrease per 1 percentage point increase
 Rural residence: 12% decrease
 Race (non-White/non-Black): 7.9% decrease per SD

J Antimicrob Chemother 2015; 70: 1580–1587 doi:10.1093/jac/dku563

Take-away: More 
providers/clinics per capita 
associated with more 
prescriptions per capita 
(supplier-induced demand)



Results: Sociodemographic differences

Interaction Effect between 
Clinics an Number of 
Physicians per capita
 In poorer areas the presence 

of a clinic increased 
prescribing rates – “access”

 An increase in the number of 
physicians per capita 
increased the rate of per 
capita prescriptions
 In poor areas this effect is 

mitigated by the presence 
of a clinic

 In non-poor areas this is 
augmented



Thanks!
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