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Value & Systems Science Lab (VSSL)

VSSL (ÒvesselÓ) was created to transform data and ideas into actionable 
insight about health care payment and delivery

A core focus of the Lab is quantitative evaluation using:

! Claims data (Medicare, Medicaid, commercial)

! Advanced statistical methods (variation decomposition; time panel 
regression; propensity score matching; difference-in-differences; 
instrumental variables; regression discontinuity)
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Value & Systems Science Lab (VSSL)

A priority is to use evaluation and analysis to support policy. Prior experience 
includes the following:

! Physician-Focused Payment Model Technical Advisory Committee 
US Department of Health and Human Services

! RUC Advisory Committee
American Medical Association

! Comprehensive Primary Care Plus
Center for Medicare & Medicaid Innovation
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ÒÉ the real opportunities and challenges in this shift 
will emerge É going forward as it extends and 
ultimately recedes.Ó

! What is the relationship between telehealth and 
health care access, quality, and spending?

! How do these effects vary between primary, mental 
health, and specialty care?

! What is the effect of telehealth on disparities?
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Data

WA Medicaid claims data (2019-2020)

! Capture pre-COVID and post-COVID time periods

! Incorporate demographic information

! Assess clinical complexity (revised CharlsonComorbidity Index; CCI)

! Measure service utilization
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Data

Geographic social risk data

! Individual measures: Agency for Healthcare Research and Quality

! Social Vulnerability Index (SVI): Centers for Disease Control & 
Prevention

! Area Deprivation Index (ADI): University of Wisconsin
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https://www.ahrq.gov/sdoh/data-analytics/sdoh-data.html
https://www.atsdr.cdc.gov/placeandhealth/svi/data_documentation_download.html
https://www.neighborhoodatlas.medicine.wisc.edu/


Data – SVI

CDC SVI Documentation 2018. Centers for Disease Control and Prevention. https://www.atsdr.cdc.gov/ placeandhealth/ svi/documentation/SVI_documentation_2018.html
vsslab.org



Sample

! Adult beneficiaries residing in Washington State

! Enrolled in Managed Care

! Enrollment criteria
! Any: broadest but least comprehensive & vulnerable to data gaps (broad)
! ! 6 mo: neither the least or most comprehensive (intermediate) 
! ! 11 mo: narrowest but most comprehensive and least vulnerable to data 

gaps (comprehensive)
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Sample
Comprehensive Enrollment Cohort

Broad
(n=606,239)

Intermediate
(n=464,890)

Comprehensive
(n=355,443)

Age, Mean Years (SD) 37.4 (14.2) 37.5 (14.1) 37.8 (14.1)
Female 56.1 56.9 57.5
Black, % 8.9 8.8 8.5
Hispanic, % 16.5 16.6 16.4

Federal Poverty Level*, mean (SD) 36.8 (51.6) 35.4 (50.2) 34.6 (49.2)

Clinical Severity**, mean (SD) 0.16 (0.51) 0.18 (0.52) 0.19 (0.54)

Notes: *FPL data available from Medicaid only when used to determine program eligibility. **from 
CCI.



Sample
Comprehensive Enrollment Cohort

Broad
(n=606,239)

Intermediate
(n=464,890)

Comprehensive
(n=355,443)

Homeless, % 7.9 7.8 7.1
English as Primary Spoken Language, % 93.1 93.0 92.8

English as Primary Written Language, % 92.8 92.6 92.4
Residence in High Vulnerability Area*, % 69.8 70.0 69.8

Socioeconomic** 61.3 61.6 61.5
Household Composition & Disability** 51.1 51.4 51.5
Minority Status & Language** 40.5 40.6 40.3
Household Type & Transportation** 65.3 65.0 64.8

Notes: *State SVI, **State SVI sub-categories



Data – SVI

CDC SVI Documentation 2018. Centers for Disease Control and Prevention. https://www.atsdr.cdc.gov/ placeandhealth/ svi/documentation/SVI_documentation_2018.html
vsslab.org



Gray areas denote regions where no individuals from the sample reside

Sample – SVI



Comprehensive
(n=355,443)

SVI ÐSocioeconomic Status
Least ÒvulnerableÓ quintile, % 1.1
2nd, % 4.9
3rd, % 9.9
4th, % 22.6
Most ÒvulnerableÓ quintile, % 61.5
SVI=social vulnerability index.

Sample – SVI



Comprehensive
(n=355,443)

SVI ÐHousehold Composition & Disability
Least ÒvulnerableÓ quintile 4.9
2nd, % 7.2
3rd, % 11.4
4th, % 25.1
Most ÒvulnerableÓ quintile 51.5
SVI=social vulnerability index.

Sample – SVI



Comprehensive
(n=355,443)

SVI ÐMinority Status & Language
Least ÒvulnerableÓ quintile, % 6.9
2nd, % 11.1
3rd, % 15.5
4th, % 26.2
Most ÒvulnerableÓ quintile, % 40.3
SVI=social vulnerability index.

Sample – SVI



Comprehensive
(n=355,443)

SVI ÐHousing Type & Transportation
Least ÒvulnerableÓ quintile 1.3
2nd, % 3.4
3rd, % 13.0
4th, % 17.5
Most ÒvulnerableÓ quintile, % 64.8
SVI=social vulnerability index.

Sample – SVI



Tele-Services

1. New patient visits (CPT 99201-99205)

2. Established patient visits (CPT 99211-99215)

3. Outpatient consultations (CPT 99241-99245)

4. Audio-only visits (CPT 99441-99443)

Tele-services identified for #1-3 based on modifiers (CR, GT, GQ, G0, 95) and 
place of service (POS 2)

Other tele-services
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Overall Period: October 2019-December 2020

! Pre-COVID Period: October 2019-February 2020

! Post-COVID Period: March 2020-December 2020

Key Dates

! February 29, 2020 ÐState of emergency for WA

! March 23, 2020 ÐState-wide stay-at-home

! November 15, 2020 ÐState-wide stay-at-home
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Tele-Services – Trends



Tele-Services – Trends in New Patient Visits



Tele-Services – Trends in Established Patient Visits



Goal: To evaluate factors associated with tele-service use in the post-COVID 
period

Methods: Multivariable regression analysis
! Binomial probability models for tele-service use
! Count models for intensity of tele-service use
! All models adjusted for beneficiary characteristics and SVI sub-

categories
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OR 95% CI P-value
Age 1.010 1.009 to 1.011 <0.001
Female 1.268 1.245 to 1.291 <0.001
Black 1.108 1.074 to 1.143 <0.001
Hispanic 0.973 0.950 to 0.997 0.028
English as primary spoken language 1.107 1.041 to 1.177 0.001
English as primary written language 1.059 1.000  to 1.122 0.052
Homeless 0.903 0.872 to 0.934 <0.001
Clinical Complexity

Low Referent - -
Intermediate 1.635 1.594 to 1.676 <0.001

High 1.902 1.819 to 1.989 <0.001

Federal Poverty Level 0.999 0.999 to 0.999 <0.001

Residence in high Socioeconomic Status vulnerability area 0.988 0.966 to 1.010 0.281
Residence in high Household Composition & Disability 
vulnerability area

0.977 0.959 to 0.995 0.015

Residence in high Minority Status & Language vulnerability area 0.973 0.954 to 0.992 0.005

Residence in Household Type & Transportation vulnerability area 1.140 1.117 to 1.165 <0.001



Greater tele-service use during COVID-19 was associated with:
! Older age
! Female gender
! Greater clinical complexity
! English as primary spoken language
! Black race 
! Residence in area with greater household type and transportation vulnerability

vsslab.org

Factors Associated with Use



Lower tele-service use during COVID-19 was associated with:
! Hispanic ethnicity
! Homelessness
! Lower income
! Residence in area with greater minority status and language vulnerability
! Residence in area with greater household composition & disability vulnerability
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Factors Associated with Use



IRR 95% CI P-value
Age 1.005 1.004 to 1.005 <0.001
Female 1.114 1.106 to 1.123 <0.001
Black 0.902 0.890 to 0.914 <0.001
Hispanic 0.936 0.926 to 0.946 <0.001
English as primary spoken language 1.152 1.123 to 1.182 <0.001
English as primary written language 1.012 0.988 to 1.036 0.343
Homeless 1.109 1.093 to 1.124 <0.001
Clinical Complexity

Low Referent - -
Intermediate 1.187 1.176 to 1.199 <0.001

High 1.455 1.432 to 1.480 <0.001

Federal Poverty Level 0.999 0.999 to 0.999 <0.001

Residence in high Socioeconomic Status vulnerability area 1.031 1.021 to 1.041 <0.001
Residence in high Household Composition & Disability 
vulnerability area

1.021 1.013 to 1.029 <0.001

Residence in high Minority Status & Language vulnerability area 0.961 0.953 to 0.969 <0.001

Residence in Household Type & Transportation vulnerability area 1.036 1.027 to 1.045 <0.001



Greater intensity of tele-service use during COVID-19 was associated with:
! Older age
! Female gender
! Homelessness
! Greater clinical complexity
! English as primary spoken language
! Residence in areas with greater socioeconomic status vulnerability
! Residence in areas with greater household composition & disability vulnerability
! Residence in areas with greater household type and transportation vulnerability
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Factors Associated with Intensity of Use



Lower intensity of tele-service use during COVID-19 was associated with:
! Hispanic ethnicity
! Black race
! Lower income
! Residence in areas with greater minority status and language vulnerability
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Factors Associated with Intensity of Use



Sample did not include certain subgroups (e.g., less enrollment, those 
residing outside of WA) or populations insured through Medicaid (e.g., 
children)

Analysis did not distinguish between different tele-service modalities 
(e.g., audio-only versus other) or target certain service types (e.g., 
behavioral health)

Analysis was descriptive and provided insight about association, not 
causation
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Limitations



Assess tele-service use among pediatric populations (under way)

Evaluate variation in the impact of COVID on health care use among 
racial and ethnic minority groups (under way)

Evaluate specific tele-service modalities and service types (planned)
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Next Steps
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Amid COVID, use of common services by adult WA Medicaid 
beneficiaries decreased, compared to before

Increase in tele-services did not fully offset decrease in in-person services

Tele-service use was not uniform across beneficiaries: certain characteristics 
were associated with use and intensity of use

Summary



Lingmei Zhou, MS

Joy Lee, MPH

Anna Morenz, MD

Edwin Wong, PhD, MA

Ashok Reddy, MD, MSc

Evaluation Team

vsslab.org



Questions?
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