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Big Idea

• Every patient should receive person-centered, safe, effective, timely, 
efficient, and equitable oral health care

BigMouth
SNO-DDS

Caries Risk Assessment
Sealants
Fluoride
Untreated Decay
New Decay

Audit and Feedback
Dashboards



Learning health system and informatics 
infrastructure



A system in which science, informatics, incentives, 
and culture are aligned for continuous 

improvement and innovation, with best practices 
seamlessly embedded in the care process, patients 
and families as active participants in all elements, 

and new knowledge is captured as an integral 
by‐product of the care experience

Committee on the Learning Health Care System in America; Institute of Medicine , Smith M, Saunders R, et al. Best 
Care at Lower Cost: the Path to Continuously Learning Health Care in America. Washington, DC: National Academies 
Press; 2013



Friedman CP. What is unique about learning health systems? Learn Health Syst. 2022 Jul 15;6(3):e10328.



BigMouth Dental Data Repository

• A multi-institutional dental data repository with data from 11 dental schools
• Established in 2012
• 4.59 million patients - Quarterly data updates
• BigMouth’s query interface allows non-technical users to query data across all 

institutions
• 26 research projects completed – Students, residents, and faculty
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2012 2013 2014 2015 2016 2017 2018 2019
1.1M 1.59M 2.02M 2.4M 3M

2020
4.37M

11 institutions - 4.57 Million patients
2021 2022

4.57M



Standardized Dental Diagnostic Terminology
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Dental Quality Measures (DQM)

Sealants
Did patients with “elevated” caries 
risk receive a sealant/preventive 
resin restoration?

Caries risk assessment 
Did patients receive a caries risk 
assessment?

Caries preventative treatment
Did patients with “elevated” caries risk 
receive an appropriate caries 
treatment?

Caries treatment outcome
• Was no new tooth decay found at 

follow-up?  

• Was no untreated active decay
found at follow-up?



• Systematic data collection
• 1 million patient visits 
• 4 dental institutions

• Process the data 
• Flag numerator-denominator status on 

each measure

• Use data to develop an interactive 
dashboard

• Creation of a final aggregated table on the patient visit level that flags 
numerator-denominator status on each measure

The heart of the project: DATA
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• Interactive data visualization for data exploration 

• Design Principles and Key Features

• Provide the big picture first, then drill down

• Factor in the wide variability in the volume of 
visits using logarithmic scales

• Statistical Process Control (SPC) charts - Identify 
trends in data

• Analysis of Proportions (ANOP) - Identify outliers 
in data

Dashboard - Data-Driven Design



Banner of
all measures rates

Dashboard Overview - Banner



Time Series 
Statistical Process Control (SPC)

Chart highlighting trends

Metric selection

Dashboard Overview – SPC Chart



Dashboard Overview - Factors

Dimensions
1. Provider factors 
2. Patient factors



Main graph –
Measure Rate Vs Total visits

Level 1- Provider type
System mean

Factor Analysis – Level 1

Provider type



Dentist + Medicaid

Dentist + Private

Level 2-
Payment/Insurance type

Factor Analysis – Level 2



Level 3- Clinic

Factor Analysis – Level 3

Private + Dentist + Clinic 10



Outlier Analysis - Grouping

Grid of Provider Type 
by Clinic

Measure selection



Outlier Analysis – Funnel Plot

System mean

Funnel chart (ANOP) -
Measure rate by the 

denominator 



Selected Clinic

Outlier Analysis – Highlight Providers

All Providers for this 
Clinic are Low Outliers



Individual Provider 
Detail

Outlier Analysis – Provider Details Table

That Provider’s 
Performance 

on all 
Measures



Quantitative analysis 
Measurement

(What is the problem?) (What is the experience around 
the problem?)

(How do we address the needs of 
patients, providers to deliver 

better outcomes?)

• What are the quality issues 
related to caries management? 

• What are the outcomes?

What are the human & system factors 
that contribute to the experience?

How might we improve quality of care?

Qualitative analysis 
Observations | Interviews 

Design intervention
Ideation | Co-creation

Measurement to Understanding
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1. Stop, look both ways, and listen. 
Remember that trains always have the 
right of way.

2. Make sure you have room to get across. 
Once you enter the crossing, keep 
moving.

3. Stop 15 feet away from flashing red 
lights, lowered gates, a signaling flagman 
or a stop sign.

4. Never try to drive around a lowering 
gate. Never ignore signals, and always 
use caution.

5. Before you begin to cross, wait for gates 
to fully rise and for all lights to stop 
flashing.

6. Never assume that there is only one 
train coming from a single direction.

7. If your car stalls on a rail track, quickly 
get everyone out - even if you don’t see 
a train coming. Then, run away from the 
tracks and your car. Avoid running in the 
same direction that the train is coming, 
because you could be hit by flying debris 
if a train hits your car. When it’s safe to 
do so, call the number on the blue 
Emergency Notification System sign. If 
the sign is not visible to you, call 911.







In our pilot RCT at one academic site 
with 37 providers, we found an 
intervention effect when dentists 
were sent monthly prescribing 
dashboards. 

The odds of prescribing an opioid 
were reduced by 72% (OR= 0.31, p-
value < 0.00013, 95%CI: 0.16, 0.55) in 
the dashboard group vs the control 
group
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Thank you!
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