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Outline

• Massachusetts DPH antibiotic resistance work

• The Massachusetts All-Payer Claims Database

• Otitis media and inappropriate antibiotic use



MDPH Antibiotic Resistance Work

• Epidemiology and Laboratory Capacity (ELC) grant 

funding has helped build staffing capacity in the area 

of HAI/AR

• Specifically to:

• Understand the burden of unnecessary antibiotic 

prescribing

• Work with partners to increase antibiotic 

stewardship education



Antibiotics aren’t always the answer

https://www.cdc.gov/getsmart/community/index.html

CDC estimates that 30% of outpatient antibiotic 

prescriptions are unnecessary

https://www.cdc.gov/getsmart/community/index.html






Program planning

• Target education to specific providers/clinics with high 

inappropriate prescribing practices

• CDC Get Smart Tools

• Analyze prescribing practices for other 

conditions/populations:

• Upper respiratory infections in pediatric populations

• Urinary tract infections in elderly populations 

(nursing homes)

• Re-analyze future APCD to look for any changes in 

prescribing rates



Massachusetts All-Payer Claims 

Database

• Managed by the Center for Health Information and 

Analysis (CHIA)

• Claims data were first collected in 2009

• Types of data collected: medical, dental, pharmacy, 

eligibility

• Types of payers: commercial payers, third party 

administrators/self-funded, Medicaid, and Medicare

• Utilized by health care providers, health plans, and 

researchers



Identifying Inappropriate Antibiotic 

Use Among Massachusetts Children 

Diagnosed with Otitis Media Using 

Claims Data, 2015



Background

• Antibiotic resistance is increasingly a problem 

associated with overuse of antibiotics

• Children are responsible for the largest proportion of 

antibiotic consumption

• Otitis media is the most common infection for which 

antibiotics are prescribed in children



Study Objective

• Determine prevalence of inappropriate antibiotic use 

and prescribing practices of clinicians

• Identify specific areas for intervention programs



Methods

• Exposure: diagnosed with otitis media and prescribed 

antibiotics

• Outcome: inappropriate antibiotic use1

• Predictors: age, sex, region of residence2, insurance 

type, season prescription was filled, and physician type

• Statistical methods: bivariate chi-square tests

1Katherine E. Fleming-Dutra et al. Prevalence of Inappropriate Antibiotic Prescriptions Among US Ambulatory Care 

Visits, 2010-2011. JAMA. 2016;315(17):1864-1873.

2Region of Residence defined by the MA Office of Preparedness and Emergency Management, 2004



Methods: Inappropriate Antibiotic 

Use

• Inappropriate use: nonsuppurative otitis media 

• 381.0 – 381.4 ICD-9CM diagnostic codes 

• Appropriate use: suppurative otitis media 

• 382.0 – 382.9 ICD-9CM diagnostic codes

Normal Ear Anatomy3 Otitis media4



Results: Study Sample

*Patients ≤18 yrs at 
claim submission, 

n=53,386,643

Other diagnostic 
codes, 

n=51,766,554

Select Otitis media-
related diagnostic 

codes, n=1,620,089

Filled antibiotic prescription 
>7 days after clinic visit, 

n=1,363,684

Filled antibiotic 
prescription ≤7 days after 

clinic visit, n=256,405

Remove duplicates and received 
antibiotic prescription, n=57,722

Other diagnostic 
codes, n=13,497

Otitis media 
diagnostic code, 

n=44,226

Prescribed injectable or 
intramuscular 

antibiotics, n=8

Prescribed oral antibiotics, 
n=44,218

*Claims reported 12/26/14 to 10/7/15, submitted date in 2015



Results: Sample Distributions

Data current as of October 2017 and subject to change.
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Results: Proportion of Inappropriate 

Antibiotic Use by Age, 2015

Data current as of October 2017 and subject to change.



Results: Proportion of Inappropriate 

Antibiotic Use by Insurance Type, 2015

Data current as of October 2017 and subject to change.



Results: Proportion of Inappropriate 

Antibiotic Use by Region of Residence, 2015

Data current as of October 2017 and subject to change.



Results: Proportion of 2012 vs. 2015 

Inappropriate Antibiotic Use

Data current as of October 2017 and subject to change.



Results: Proportion of 2012 vs. 2015 

Inappropriate Antibiotic Use

Data current as of October 2017 and subject to change.



Next Steps

• Ongoing data validation / data checks

• Multiple logistic regression modeling

• GIS

• Trends over time for 2012-2015

• Analysis of antibiotic type



Strengths

• APCD is a useful tool for program evaluation, as it 

contains codes for diagnosis, procedures, etc. 

Strengths include (but not limited to):

• Sample size

• Longitudinal data

• Detailed prescription drug information

• Detailed diagnostic information



Limitations

• Challenging to access and analyze

• Missing data for select variables 

• Data validation studies needed due to potential 

misclassification

• Misclassification due to miscoding at billing

• Population level data 
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