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Using our dashboard is easy! There are 4 steps: locate → filter → explain → act. Let’s say you wanted to 
plan a cervical cancer screening event but did not know where to start. We can go step by step to 
interact with the dashboard and filter on the desired output.

Visualizations

Methods

After collecting data from both open source and private datasets we derive pap smear rates and cervical cancer mortality rates 
based off the 45+ female population of each county and the number of procedures performed per county, respectively.  We 
built a regression model that predicts cervical cancer mortality rates based on racial demographics and conditions.

Mortality Risk Score𝑐𝑜𝑢𝑛𝑡𝑦 = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋3 + 𝛽4𝑋4 + 𝛽5𝑋5 + 𝛽6𝑋6  where 𝑋1 is Hispanic American Population  

𝑋2 is Rural/Urban Ratio  𝑋3 is Asian American Population​  𝑋4 is Early-Stage Diagnostic Rate  𝑋5 is African American Population  
𝑋6 is Smoking Rate

Increases Mortality Risk                                          
• African American Population
• Hispanic American Population
• Smoking Rate
• Rural/Urban Ratio

Our proposed framework builds on 
these principles but introduces two 
key innovations:
• Streamlined analysis: Combining 

reference point selection and 
disparity quantification into an 
integrated phase.

• Visualization capabilities: Enabling 
rapid identification of equity gaps 
and actionable insights for 
improvement. By simplifying 
implementation and enhancing 
transparency, this approach aims to 
make equity measurement practical 
and impactful for healthcare 
organizations.
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Our Framework

Primary 
Goal

Standardize 
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of disparities
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equity with 

predictive analytics

Steps / 
Structure

1. Identify; 
2. Stratify;
3. Choose    
Reference; 
4. Quantify

1. Identify; 
2. Implement;

3. Invest; 
4. Incentivize

Standards for 
data 

collection, 
stratification, 
and reporting

Strategic priority 
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dashboards

1. Identify; 
2. Model Building 

& Metric 
Derivation;

3. Interactive 
Visualization

Data 
Emphasis

Strong focus on 
data quality 
(accuracy, 

completeness, 
timeliness)

Requires 
stratification 
by social risk 

factors

Requires 
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and social 
needs data

Mandates 
stratification and 

dashboard 
inclusion
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EHR, claims, open-

source, SDOH

Visualization Not included Optional Optional Basic dashboards
Advanced 

dashboards

Actionability
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guidance
Policy-driven
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focused

Linked to 
reimbursement

Direct intervention 
planning 

Table 1. A comparison of various current health access frameworks
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ams 
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20% of biopsies 
come back 
positive for 

cancer

Our framework is designed to overcome the limitations of traditional equity models by making health access measurements predictive, actionable , and easy to use. Traditional 
frameworks often stop at identifying disparities, providing a snapshot of historical trends without offering guidance on subsequent actions. Our approach moves beyond description to 
prediction. By incorporating machine learning techniques, we predict risk in regions where it has not been reported using validated datasets, thereby extending risk characterization 
across the country. This predictive capability enables organizations to prioritize interventions proactively, ensuring resources are deployed where they will have the greatest 
impact. Health access challenges rarely stem from a single factor; they emerge from a complex interplay of clinical, social, and geographic determinants. To capture this complexity, our 
framework integrates Electronic health records (EHR), claims data, national surveys, social determinants of health (SDOH) and geospatial information.
By combining these data sources, we enable precise targeting of interventions and outreach programs, reducing the likelihood of overlooking vulnerable populations. With integrated 
use of this tool, we may be able to view how our efforts to promote cervical cancer screenings and pap smear procedures and awareness contribute to a decline in cervical cancer 
mortality.

Figure 5. A visual aid for how the categorization is done
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Background and Significance

Cervical cancer trends in the US

Figure 1. Cervical cancer trends in 
the US, showing progresses made 
in prevention, but mortality risks 
remain.

Healthy People 2030 
(HHS):

• Set national data-driven 
objectives to improve 
health and well-being

• Measure health access 
gaps and track status 
with 23 Leading Health 
Indicators

➢ Increase the 
proportion of females 
who get screened for 
cervical cancer

Figure 2. Rate of new cancers in 
United States  2022

Figure 3. Rate of cancer deaths in 
United States  2023

Cervical cancer by race and ethnicity

Figure 4.  Basic flow chart of a user 
workflow using our dashboard.

Decrease Mortality Risk                                          
• Early-Stage Diagnostic Rate
• Asian American Population

Unfiltered heatmap show 25 segments US counties in different risk level

Figure 6. An unfiltered heatmap of cervical cancer risk on the x-axis and intervention rate on the 
y-axis. (No Intervention means no cervical cancer testing and screening data in our data source.)

Select a risk category and intervention rate

Filtered heatmap show 117 US counties in selected risk level

Figure 8. A filtered view of Risk Category-”Well Above Average” and Intervention Category-”Low 
Intervention Rate”.

Figure 7. Spatial patterns of risk scores at the U.S. county level and social indicators.

Unfiltered map and table show risk score for each county

Filter by 
Low Intervention Rate 
and
Well Above Average 
mortality risk

Filtered map show risk scores for counties in selected risk level

Filter by Low Intervention Rate and Well 
Above Average mortality risk

Figure 9. A filtered view of counties and their information filtered to Risk Category-
”Well Above Average” and Intervention Category-”Low Intervention Rate” across 
the contiguous United States.
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