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The Need for a More Refined HPSA Designation

The burden of Substance Use Disorders (SUD) in Colorado has 

increased since 2000 by 170 percent and 300 percent for 

adults 25 to 34 and 55 to 64, respectively

Access to treatment for SUDs depends on the capacity of 

community level behavioral health clinicians

Federal HPSAs are insufficient; They don’t account for full 

workforce capacity & assume a uniform rate of care need

The CO legislature directed the expansion of the Colorado 

Health Service Corps (CHSC) to include clinician practice 

incentives for SUD professionals to work in state designated 

HPSAs.



New CDPHE HPSAs will…

1. Estimate demand for SUD services for a population within a specific geographic area;

2. Estimate supply of SUD services for the population within a specific geographic area

3. Determine whether supply meets demand within a service area.

4. Determine areas where the supply falls short of minimally adequate SUDs treatment



Lit Review of Defining Access: 
Two-Step Floating Catchment

• Pioneered by Luo and Wang (2003)

• Builds on Provider-to-Patient Ratios (PPRs)

• Utilizes overlapping catchment areas that are determined by a 

maximum travel (time or distance)

• All services within that catchment are considered accessible and 

equally proximate to that population

• All service locations outside of the catchment deemed not 
accessible



Two-Step Floating Catchment Area (2SFCA)

Source: Kim, Byon & Yeo (2018)

“The 2SFCA is one of the most popular methods to measure healthcare accessibility. 

In the first step, the supply to demand ratio (Rj) is calculated at each location of a healthcare facility (j) within the 

critical travel time (t0) boundary. It is calculated by dividing the number of supply (Sj) by the total population located 

at k within the critical travel time (t0). Sj depends on the number of healthcare employees or the number of beds.”

“In the second step, the accessibility to healthcare (Ai) and opportunities for healthcare per person are calculated as a 

sum of the supply to demand ratio Rj for all facilities falling within the critical travel time from each population (i).”  



What is Two-Step Floating Catchment?
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- Determine total population within each provider location’s catchment

- Calculate a Provider-to-Population Ratio (PPR) for each provider location

- Determine the number of provider locations (and their PPR’s) within a 

population center’s catchment

-Find the Cumulative Provider-to-Population Ratio (CPPR) for each population 

center location within its catchment (travel time/distance)

PPR



2SFCA Requirements

Source: Kim, Byon & Yeo (2018)

1. Service providers are represented by their geocoded organizational 

address (latitude, longitude) Aggregating reduces 2SFCA sensitivity to small-area 

discrimination.

2. Population (aggregated) groups are represented through a single 

location (centroid, usually geometric or population-weighted). Smaller areal units = more 

accurate small-area measurement of ‘local’ access, but greatly increases computation. 

3. Population-provider proximity is measured as time or distance 
separation (point-to-point) through some transport network (roads, public transport). 

Euclidean distance less accurate.



2SFCA Caveats

Source: Kim, Byon & Yeo (2018)

Traditional 2SFCA has three (3) important limitations:

1) It is dichotomous in describing access/no access based on a threshold

2) It does not consider distance decay within functions (i.e. a location closest to the center of the 

catchment is considered to have the same equal access as a location 40 miles away at the edge of the 

catchment)

3) By using a fixed catchment distance, it does not correctly reflect the reality that people in rural areas 

are willing to/must drive farther distances to access the same services as their urban counterparts

The solution? …



Variable 2SFCA

Source: Luo & Whippo (2012)

…Introduce varying catchment sizes in both steps of the 2SFCA process. Set thresholds of both base 

population (BP) to sustain a provider (Step 1) and a base Physician/Population Ratio (PPR) for a population 

center (Step 2). If this threshold is not met for a catchment of a certain time/distance, incrementally 

expand that catchment until the threshold is met. Use the new catchment size for that location. 



Variable Two Step Floating Catchment Area

Source: Luo & Whippo (2012)

Distance Decay Weight (High – Low)

- Determine the total population within each provider location’s 

catchment (travel time/distance threshold)

- If the base population threshold (BP) is not met, expand the 

catchment size to the next increment

- Continue the previous step until the BP is met. Assign this 

catchment level to the provider

- Calculate a Provider-to-Population Ratio (PPR) for each provider 

location with the following formula: 

(Providers/Population) * Distance Decay Function Weight



Variable Two Step Floating Catchment Area

Source: Luo & Whippo (2012)
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Distance Decay Weight (High – Low)

- Determine the total PPRs within each population center location’s 

catchment (travel time/distance threshold)

- If the base PPR threshold is not met, expand the catchment size to 

the next increment

- Continue the previous step until the PPR is met. Assign this 

catchment level to the provider

- Sum the total Provider to Population Ratios (PPR) for each 

population center location with the following formula: 

(Summed PPR) * Distance Decay Function Weight



Modeling Distance Decay

Source: Luo & Whippo (2012)

Discount both the populations and PPR by weights which are obtained from the distance decay function 

being used to model the interaction and movement. There are many decay functions, and the best way to 

determine which fits your V2SFCA process is by modeling actual OD data.



Available Data

The SUD multiplier by age and sex was derived from national data from the report “Behavioral Health, United States, 2012” page 36 “Table 2. Past year mental illness and substance use 

disorders among adults, by selected characteristics: percentage, United States, 2010–2011 combined” and, page 44 “Table 5. Past year substance use disorders among adults, by sex: 

percentage, United States, 2010–2011 combined” (Substance Abuse Mental Health Services Administration, 2012).

Colorado Health Systems –

Registered Providers & yearly encounters

Estimates on age/race behavioral health SUDs 

prevalence

Colorado Census Block Groups, 2012-2016 ACS 5yr 

Estimates (excludes group qtrs.)

Colorado Roads 



Geospatial Tools/Steps Used

The SUD multiplier by age and sex was derived from national data from the report “Behavioral Health, United States, 2012” page 36 “Table 2. Past year mental illness and substance use 

disorders among adults, by selected characteristics: percentage, United States, 2010–2011 combined” and, page 44 “Table 5. Past year substance use disorders among adults, by sex: 

percentage, United States, 2010–2011 combined” (Substance Abuse Mental Health Services Administration, 2012).

• Geocoding  (QA/QC of provider data)

• Geodatabase vector editing(OSM road attribute 

editing, spatial cleaning)

• Network Analyst (creation of road network)

• Drive-time analysis (20min/40min/60min isochrones)

• OD-Matrix (90min max cut-off)

• Huff Model (Business Analyst) for beta comparison

• Spatial Joins

• Summary statistics 



Behavioral HPSAs: Federal Designation vs. CO-V2SFCA

Source: https://www.colorado.gov/pacific/cdphe/shortage-area-maps-and-data

The following map shows the number of behavioral health 

encounters (1hr sessions) available to the Colorado civilian 

population age 18+ in each U.S. Census Block Group based on 

V2SFCA methodology, binned by deciles. 

Fewer than eight (8) visits available per person is deemed 

inadequate by the National Comorbidity Survey and thus 

designates a census block group a HPSA area.



Source: Colorado State Board of Health August 2018 Meetings, Document 1

Behavioral HPSAs: Federal Designation vs. CO-V2SFCA

Source: https://www.colorado.gov/pacific/cdphe/shortage-area-maps-and-data



Interactive Web Map for Decision Makers &

Colorado Health Services Corp applicants

https://cdphe.maps.arcgis.com/apps/SimpleViewer/index.html?appid=9f17f6155cde42aab58b0ccf65a179d5

https://cdphe.maps.arcgis.com/apps/SimpleViewer/index.html?appid=9f17f6155cde42aab58b0ccf65a179d5


Source: Colorado State Board of Health August 2018 Meetings, Document 1

Application: Determining Funding for 
Providers in BHPSAs

$2,257,412 in loan assistance/retraining funding

62 Applicants (FY 2018-2019)

Applicants assigned a decile score based on V2SFCA 

SUD HPSA results at location of their practice office

This decile ranking helps decide applicant funding 

priority. However, it is not the only deciding factor.



Source: Colorado State Board of Health August 2018 Meetings, Document 1

August 15th, 2018 BoH Ruling



https://cdphe.colorado.gov/prevention-and-wellness/health-access/health-workforce-planning-and-assessment/health-

professional

Continued Use of Methodology

Methodology used in 2020 to identify primary care HPSAs

https://cdphe.maps.arcgis.com/apps/SimpleViewer/index.html?appid=eaae1ef0530c46bd89394770a8cf9d7c
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• http://www.ij-healthgeographics.com/content/10/1/2

• http://dx.doi.org/10.1080/00330124.2016.1266950

• http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0193013
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• https://onlinelibrary.wiley.com/doi/pdf/10.1002/9781118786352.wbieg0179

• https://equityhealthj.biomedcentral.com/articles/10.1186/s12939-018-0720-5

• http://www.ij-healthgeographics.com/content/13/1/33
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Questions?


