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Learning Objectives

● Understand syndemic of opioid overdose, HCV, and HIV in 
South Dakota

● Identify the role of partners involved in project
● Outline the methods and findings of the project
● Highlight important findings for tribal communities 
● Share strategies for project success
● Next steps in South Dakota (OD2A)



Purpose of Vulnerability Assessment



Opportunity

● Funding: CDC Cooperative Agreement for Emergency 
Response: Public Health Crisis Response. 2018 Opioid Overdose 
Crisis Cooperative Agreement Supplemental Guidance

● Project Period: September 2018-August 2019



Project Activities

1. Develop a jurisdiction-level vulnerability assessments that 
identify sub-regional (e.g., county) areas at high risk for (1) 
opioid overdoses and (2) blood-borne infections (i.e., HIV, 
hepatitis C) associated with nonsterile injection drug use.

2. Disseminate vulnerability assessment findings
3. Develop plan to address prevention and intervention gaps
4. Initiate implementation of plan



Project Roles & Partners
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Partners and Stakeholders

● South Dakota Opioid Abuse Advisory Committee

● South Dakota Department of Social Services

● South Dakota Division of Criminal Investigations

● Great Plains Tribal Chairmen’s Health Board, Great Plains Tribal Epi Center

● South Dakota Association of Healthcare Organizations

● South Dakota Board of Pharmacy

● South Dakota Department of Health

● University of South Dakota

● South Dakota State University

● SLM Consulting, LLC

● And MANY other stakeholders
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Methods



Methods

● Outcome:  heavy drug use (HCV cases aged <40 years as proxy)

● Compile county-level surveillance and socioeconomic data 

● Perform drive time analysis (ArcGIS Network Analyst)

● Use a Poisson Regression model to assess county factors

● Construct a rank for each county based on the model



County-level Indicators 

Indicator Variables Socioeconomic Data (2013-2017 5-Year ACS)

Unintentional drug overdose (fatal and non-fatal) % Mobile homes % children aged 17 or younger

Opioid prescription rate (PDMP) % People with disability % minority

Reported HIV cases % Speaking limited English % crowded households

Naloxone administration by EMS % poverty % households with no vehicle

Syndromic emergency dept visit for opioid overdose % with no high school diploma % uninsured

Substance use disorder treatment admission (heroin or opioid) % unemployed
% single parent households 
with children under 18

Access to primary care, emergency care, and behavioral 
health (drive time analysis incorporating road network data)

per capita income % elderly aged 65 or above

High Intensity Drug Trafficking (DEA)

Urban/Rural status (USDA Urban/Rural continuum 
classification) 



Construct Access to Care (Drive Time)

Figure 1: Map overlaying a 15-minute driving service area 
(shown in pink) with shaded area as the county boundary



Findings



Descriptive Results

● 296 HCV infection cases (acute & chronic aged <40 years) annually, 2016-2018
● Most indicators were individually found to be associated with heavy drug use



Poisson Regression Model Results

The following indicators were significantly associated with county vulnerability:
● Unintentional drug overdose mortality per 10,000 (β 0.627; p<0.000)
● Nonfatal overdose ED visit per 10,000 (β -0.825; p<0.000)
● SUD treatment admissions related to primary IDU per 10,000 (β -0.071; 

p=0.006)
● Naloxone administration per 10,000 (β 0.177; p<0.000)
● Access to behavioral health provider (β 0.033; p<0.000)
● Access to primary care provider (β -0.017; p=0.009)
● % county considered minority (β 2.090; p=0.022)



Poisson Regression Model Results

● % pop without insurance 
○ Minority County (β 0.437; p<0.000)
○ Non-minority County (β -0.239; p<0.000)

● % pop unemployed (β 0.070; p=0.019)
● % pop with no high school diploma (β 0.288; p<0.000)
● % pop with disability (β -0.189; p<000) 
● % pop speaking English less than well (β -0.644; p<0.000) 
● % households with no vehicle (β .096; p=0.035) 



County Vulnerability Ranking

13 counties (top 20%) were 
identified as vulnerable in SD:

● Brown
● Buffalo
● Charles Mix
● Corson
● Dewey
● Hughes
● Lyman
● Minnehaha
● Oglala Lakota
● Pennington
● Roberts
● Todd
● Yankton

Figure 3. Counties with relative high risk (shaded in grey) overlay with American Indian reservation 
areas (shaded in red line pattern) in South Dakota



Discussion & Public Health Implications

● 13 most vulnerable counties
○ 69% (n=9) reservation counties
○ 46% (n=6) frontier counties

● County vulnerability is 800% higher for 
minority vs non-minority counties

● Nearly all significant predictors of county-
level vulnerability were structural and are 
potentially modifiable

● Non-structural indicators (% minority) 
highlight need for culturally grounded 
prevention and treatment interventions
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Discussion & Public Health Implications

● Fatal Drug Overdose: For every 1% increase in drug overdose mortality per 
10,000, county vulnerability increases by 87%. 

● Protective Factors: SUD treatment admission and non-fatal overdose ED 
visits

○ May support efforts to improve access to and utilization of MAT
● Minority vs non-minority counties 

○ % Uninsured
■ Risk factor in minority counties; protective in non-minority 

counties
○ % Mobile Homes

■ Protective factor in minority counties



Discussion & Public Health Implications

● Our findings give context to the sydemic in rural reservation counties
● Overdose

○ Between 1999 and 2015, rural AI/ANs (+519%) represented the largest increase in number 
of drug overdose deaths (Mack, Jones & Ballesteros, 2017).

○ Between 2017 and 2017, AI/ANs had the second (Scholl et al, 2018):
■ Highest overdose death rates involving all opioids 
■ Largest relative increase (58.5%) in rates 

● HCV
○ Between 2002 and 2016, AI/ANs had highest incidence rate of HCV; largest increase 

between 2015-2016.

● HIV
○ AI/ANs have twice the rate of HIV infection and AIDS compared to white population and 

were the only racial/ethnic group between 2012 and 2016 in which rate of AIDS increased.



Dissemination of Findings



Methods

● Executive Summary, County Report Cards & Interactive Maps

○ South Dakota Department of Health

○ Avoid Opioid SD

● Partners

● Webinars

● Conference Presentations

○ 2019 South Dakota Public Health Association Conference

○ 2019 Chronic Disease Partners & Better Choices Better Health 

Conference

● Manuscript: Journal of Infectious Disease - Submitted September 2019

https://doh.sd.gov/statistics/
https://www.avoidopioidsd.com/key-data/


https://doh.sd.gov/statistics/VulnerabilityAssessment.aspx


https://doh.sd.gov/statistics/VulnerabilityAssessment/SDVulnerabilityAssessment_Report_2019.pdf


Next Steps



South Dakota Opioid Abuse Strategic Plan

Prevention and Early Detection

Treatment and Recovery

Reducing Illicit Supply

Response to Opioid Misuse and 

Abuse



South Dakota OD2A

Strategy 4: 
PDMP 

Strategy 6: 
Linkages to Care 

Strategy 7: 
Providers and 

Health 
Systems 

Strategy 5: 
Integration of 

Response 
Efforts 

Strategy 8: Public 
Safety & First 
Responders

Strategy 9: 
Promoting 

Safer Choices

Communities 
and Partners

Strategies 1-3: 
Surveillance



Thank You
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