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Executive Summary
Use of the term “behavioral health” in this document is inclusive of both mental health (MH) and
substance use disorder (SUD).
Behavioral health (BH) has historically been, and remains today, a sector of healthcare that has a large
portion of unmet demand. Unmet demand is the result of an individual with a behavioral health
disorder who did not receive health care services due to worker shortage, prohibitive costs, lack of
knowledge about available services, or lack of ability to address the problem. Establishing a workforce
that is capable of meeting this demand remains at the crux of solving the issue of unmet demand. To
this end the State of Ohio commissioned a series of exploratory analyses of the historical, current and
projected workforce supply and demand for behavioral health services. Detailed in this report are the
forecasted supply and demand for BH services over the next 10 years. The forecasted projections are
based on analyses performed on historical supply and demand data provided by the state and detailed
in companion reports. The results presented here represent estimated workforce supply and demand at
the current equilibrium, meaning the projections are based on the current status quo of the BH
landscape in Ohio. These forecasts can help highlight the projected areas of need and sufficiency and aid
the state of Ohio in preparing for the future of the BH landscape within Ohio.
Key Findings
▪
▪
▪

▪

▪

▪

Forecasting models for Medicaid, ADAMH Board and Statewide demand project a growing
demand for BH services, increasing 5.6% annually on average over the next decade.
Forecasting potential changes to the BH workforce over the next 10 years reveals an estimated
9.8% average increase in workforce supply annually.
Examining projected supply and demand changes in BH services by practitioner types
demonstrates a growing unmet need for physicians/osteopaths, advanced practice nurses,
social workers, chemical dependency counselors, and counselors.
In contrast, comparing projections in supply and demand of peers, registered nurses/licensed
professional nurses, qualified mental health specialists/care management specialists,
psychologists, and marriage and family therapists reveals a narrowing gap in unmet demand.
Different counties across the state display unique changes in supply and demand. For example,
Hamilton county trends towards narrowing the gap in unmet demand whereas Scioto and
Lawrence counties display an increasing amount of unmet demand.
Different regions of the state show differing causes of potential increases in unmet demand.
Northeast Ohio displays a potential increase in unmet BH demand driven by growing need and
insufficient supply for physicians/osteopaths, advance practice nurses, and counselors. In
contrast, southeast Ohio displays a potential increase in unmet demand driven by an
increasing gap in unmet demand for chemical dependency counselors, social workers, and
counselors.
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Glossary of Terms
Behavioral Health (BH)
Use of the term behavioral health in this document is inclusive of both mental health (MH) and
substance use disorder (SUD)
Mental Health (MH)
Mental health includes emotional, psychological and social well-being. Mental health disorders affect
one of these aspects of an individual.
Substance Use Disorder (SUD)
Substance use disorder is a complex condition in which an individual displays uncontrolled used of a
substance despite harmful consequences.
Unmet Demand
Unmet demand is the result of an individual with a behavioral health disorder who did not receive
health care services due to worker shortage, prohibitive costs, lack of knowledge about available
services, or lack of ability to address the problem
Unmet Need
Unmet need is a subset of unmet demand and is the result of an individual with a behavioral health
disorder who did not receive health care services due to prohibitive costs, lack of knowledge about
available services, or lack of ability to address the problem
OhioMHAS
In this document OhioMHAS refers to the Department of Mental Health and Addiction Services for the
state of Ohio. OhioMHAS is used in this document to identify when data or information were obtained
from Ohio Mental Health and Addiction Services.
Work Efficiency
Work efficiency is defined as the amount of time a practitioner spends directly treating patients for
billable services. Practitioner work efficiency is used to convert service minutes into full time equivalents
for each practitioner type, which allows comparison to workforce supply. For the purposes of this study
work efficiency was set to 80% for all practitioner types.

Introduction
The demand, and lack of supply for mental health and addiction services is a growing issue in America as
19 million adults report a substance use disorder and 47 million adults report having any mental illness 14
. Mental health (MH) and substance use disorders (SUD) affect all age groups and people from a variety
of backgrounds and lifestyles. In order to provide adequate behavioral health services to meet the needs
of these individuals, a detailed view of the behavioral health demand and available workforce is
required. In two companion reports the historical and current workforce supply and demand for
behavioral health (BH) services was examined. These reports are linked in Appendix A. Together these
companion reports examined the historical trends and presented the current status of the BH landscape
in Ohio as of CY2019. The analysis presented in the historical supply and demand reports pointed to an
unmet demand for BH services that stands at 46% for CY2019.
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An important next step in interpreting the BH landscape is to examine the trends in supply and demand
to understand how these trends are expected to change in the coming years. The goal of this report is to
review the creation and implementation of a forecast model to project the BH workforce supply and
demand for BH services 10 years into the future. The forecasts presented here project the BH workforce
supply and demand for services across 10 practitioner types for each county in Ohio. The forecasts can
be used to estimate the changes in supply and demand across the state, given the current equilibrium,
or status quo, between supply and demand. Importantly, major policy changes or drastic changes to the
workforce or demand for BH services will affect the results of these forecasts. However, examining how
supply and demand are projected to shift within the next decade will likely help to identify specific areas
of need or sufficiency and help the state plan for the future of the BH landscape across Ohio.

Data Used in the Analysis
Data used in this report are inclusive of those data used in the companion reports, Understanding the
Demand of the Behavioral Health Workforce and Understanding the Supply of the Behavioral Health
Workforce in Ohio. Links to these reports can be found in Appendix A.

Approach
Key Definitions
Practitioner Type
Practitioner Type is defined from Medicaid claims data, calendar years 2018 - 2019 (dates chosen based
on the years of State records provided). Rendering, Performing, or Attending Provider Type Codes were
used to classify the practitioner type. They are as follows:
Table 1: Practitioner Codes used in analysis

Code
20, 24
37
38
42
47
96
52
54
65,72

Practitioner Type
Physician Osteopath
Social Worker
Registered Nurse/ Licensed Professional Nurse (RN/LPN)
Psychologist
Clinical Counselor
Qualified Mental Health Specialists, Care Management Specialists, and Peer Recovery
Supporters
Marriage and Family Therapist
Chemical Dependency Counselor
Advanced Practice Registered Nurse (APRN)

Study and Data Limitations and Assumptions
The data used in the analyses presented herein are the same data used in the companion behavioral
health demand and workforce supply reports (see report detains in Appendix A). Hence, the forecasting
analyses are subject to the same limitations described in the companion reports. Furthermore,
additional limitations are present specific to the forecasting of BH demand and workforce supply. The
forecasted predictions are based on historical demand and workforce supply data and as such are
subject to the variability inherent in these historical datasets. Forecasted analyses predicts BH demand
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and workforce supply across practitioner types and counties within Ohio. Given that the forecasts are
based on statistical models (discussed below) the forecasted data are subject to varying degrees of
variability. This variability stems from the abundance of historical data as well as the inherent variability
of BH demand and workforce supply across Ohio counties and practitioner types. For example, a county
with large amounts of historical data, such as Cuyahoga, and a practitioner type with a higher frequency
of use in the county, such as a social worker, will present lower levels of variability. This is in contrast to
a county with a limited amount of historical data, such as Harrison County, and a practitioner type with
low frequency of use in the county, such as psychologist. To account for this statistical variability,
forecasted predictions are presented with confidence intervals, discussed in detail in the Forecasting
Demand and Workforce Supply section.
Given that the forecasted data as based on historical analysis, two important factors that can influence
the predictions are historical trends within the data and drastic changes in data availability and
abundance that alter data distributions and volume. Two examples of the latter, changes to behavioral
health policy and the COVID-19 pandemic, are discussed below to provide context. Historical trends may
influence the projections as well, as forecasting models are trained on historical data. However,
different model types place varying importance on overall historical trends and variability and as such
the data presented here are unique to the forecasting model chosen and subsequently optimized.
Details for model selection and justification are discussed in the Forecasting Demand Workforce Supply
section below.
Lastly, the forecasting analysis reported here are based data available at the time of this report, April
16th, 2021. The timeframe and available data for the analysis are detailed in the companion demand and
supply reports (Appendix A). Briefly, the data used to produce these forecasting models and results in
this report cover the time period of January 2013 – December 2019. Additional data encompassing time
periods after December 2019 will affect the results of the forecasting analysis. Similarly, any changes to
datasets used in the forecasting, by adding additional data or additional data fields, will also affect the
forecasting results. To this end the results of the forecasted analysis should be interpreted as estimators
of future demand and workforce supply, whose accuracy is based upon the data available at the time of
model implementation.
Work Efficiency
Work efficiency is defined as the amount of time a practitioner spends directly treating patients for
billable services. Practitioner work efficiency is used to convert service minutes into full time equivalents
for each practitioner type, which allows comparison to workforce supply. For the purposes of this study
work efficiency was set to 80% for all practitioner types. All forecasted values in this report are reflective
of the 80% work efficiency value.

Policy Considerations
Beginning in January 2018 changes were implemented concerning the mental health and substance use
disorder treatment services that are billable to Medicaid in Ohio 5. These changes are collectively
referred to as the Behavioral Health Redesign and are an important consideration for analyzing the
Medicaid behavioral health demand, as well as for projecting the demand statewide. Some of the
highlights of the Behavioral Health Redesign include: 1. The ability for providers to bill Evaluation and
Management codes, 2. Additional procedure codes available to be billed by RNs and LPNs 3. Changes to
existing procedure code time components, as well as implementation of new procedure codes and
5

Forecasting behavioral health supply and demand
expiration of some existing procedure codes, 4. Addition of SUD-Residential and Assertive Community
Treatment Services, and 5. Inclusion of rendering provider NPI information on the claim, which occurred
for independently licensed practitioners in January of 2018, and in July of 2018 for dependently licensed
practitioners. The Behavioral Health Redesign also encouraged providers to practice at the top of their
scope of practice by implementing tiered rates for services based on the practitioner level. Where the
Behavioral Health Redesign impacted data analysis and the changes to the analytical approach to
account for this policy change are noted throughout the report.
The Behavioral Health Redesign altered historical trends in the demand and workforce supply datasets,
resulting in significant increases to demand and for certain practitioner types due to the changes
discussed above. Considerations of these effects are considered for modeling and are detailed in the
Forecasting Demand Workforce Supply section.

Impact of COVID-19
The analyses throughout the report are conducted on data prior to the COVID-19 pandemic in 2020. The
datasets included in the analyses spanned January 2013 to December 2019. While partial data was
present through June 2020, the data are incomplete due to claims lag as providers have 365 days from
the date of service to bill for the services rendered. Thus, the impact of the pandemic is not captured in
the data for this analysis and forecasting. Importantly, the models developed for these analyses are built
to be iterated, meaning that as new data becomes available for subsequent years it can be incorporated
into the forecasting models. This will allow adjustments for the forecast predications due to the COVID19 pandemic as data becomes available.
Preliminary studies have begun to assess the impact of the pandemic on both the demand and
workforce supply of the behavioral health system. For example, while the overall impact of the
pandemic on behavioral health is still unclear, preliminary studies have shown a 3-fold increase in self
reporting of depression symptoms 6, however no increase in the national suicide rate was observed 7.
Drug overdose deaths also increased during the pandemic, with preliminary reports from the CDC
showing a nearly 24% increase in Ohio from September 2019 to 2020 8. Important to note as well are
expansions in telehealth practices for behavioral health services brought on by the pandemic 9. The
expansion of telehealth will likely impact how demand for services is determined, as well as potentially
expand the pool of potential providers for a patient. Hence, the expansion of telehealth services, and
the extent to which these expanded access rules are maintained after the pandemic, may impact the
forecasted projections. Finally, given the impact of the pandemic on employment there may be a
decrease in workforce supply due to the pandemic. Between 2019 and 2020 nearly 8% of healthcare
workers lost their jobs across the country 10. How this decrease in employment will affect behavioral
health and Ohio specifically remains unclear but will be an important consideration in future analysis.

Forecasting Demand and Workforce Supply
Forecast Model Selection
Time series modeling is used to forecast data into the future using historical information. The two most
widely used models for time series forecasting are exponential smoothing (ES) and autoregressive
integrated moving average (ARIMA) models. ES models are weighted averages of past observations,
with weights decaying exponentially as the observations move farther into the past. ARIMA models on
the other hand, aim to describe autocorrelations (relationships of data at one point in time with those at
another point in time) within the data 11. While both model types were tested to forecast demand and
6
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workforce supply, ARIMA models were chosen as they generally produced better fits for historical data
and were not as impacted by the dynamic changes introduced in the data due to the Behavioral Health
Redesign. Demand forecasting was carried out using auto-ARIMA modeling, with automated parameter
optimization. Supply forecasting was conducted using auto-ARIMAX modeling. ARIMAX incorporates
exogenous data into the forecasts. In the instance of the supply data the historical higher education
degree data for BH related degrees was incorporated into the model.
Forecasting Medicaid, ADAMH Board, and Statewide Demand
To allow for consistency across forecasts between demand and workforce supply datasets the Medicaid
and statewide data were aggregated by county and practitioner type. This matches the aggregation
available for the workforce supply dataset and provides sufficient data to reduce variability in the
forecasting models. ADAMH board demand data was aggregated by board, as practitioner type
information is unavailable. After aggregating the data, ARIMA forecasting models were built for each
practitioner type in each county in Ohio for the Medicaid and statewide datasets, and each ADAMH
board for the ADAMH board dataset. Auto-ARIMA model optimization was used to allow independent
optimization of each model constructed. Finally, the statewide forecasts were conducted for the total
statewide demand, total insured demand, and total potential met demand. This resulted in 2,694 unique
forecasts for statewide demand, 898 unique forecasts for Medicaid data, and 50 unique forecasts for the
ADAMH board dataset (Table 2). Data were forecasted in one-year periods for 10 years in an iterative
manner. This means that data are forecasted on year at a time and the results from the previous
forecast are then considered when forecasting the following year. Hence, the variability within each
forecast increases for each year forecasted. Lastly, forecasts are conducted under the assumption of the
data being stationary or maintaining the current equilibrium.
Forecasting Statewide Practitioner Workforce Supply
Forecasting the workforce supply data was carried out in two steps. Because degree information for BH
related degrees was included in the workforce supply forecasting, the degree trends for medical,
nursing, psychology, and mental health services and therapy degrees were first forecasted out 10 years.
These results were then incorporated into the practitioner supply forecasting as follows. Practitioner
types in each county were forecasted using auto-ARIMAX models as described above, with the addition
of degree information. Forecasts for Physicians/Osteopaths were modeled using MD and DO degree
projections, APRNs were modeled using nursing degrees, excluding RN degrees, LPN/RNs were modeled
using RN degrees, psychologists were modeled using psychology degrees, and chemical dependency
counselors, counselors, marriage and family therapists, social workers, and QMHS/CM were modeled
using mental health services and therapy degrees. Degree data was not considered for forecasting peer
practitioners. This resulted in 909 unique workforce supply models. Similar to demand forecasts, the
supply forecasts are conducted under the assumption of the data being stationary or maintaining the
current equilibrium.
Of note, the workforce supply dataset for MDs, DOs, and APRNs identified those practitioners with an
area of focus in behavioral health, namely psychiatrists and psychiatric APRNs. However, practitioners
with a general scope of practice who serve patients with behavioral health needs are also present in the
workforce. To account for these additional MD, DO and APRN practitioners the following model was
created. The demand for MD/DO or APRNs was calculated from the Medicaid claims data and converted
to full time equivalents (FTEs). Next the statewide supply of psychiatric MD/DO and APRNs were scaled
to predict the portion of each practitioner type serving the Medicaid population. This was done by
7
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multiplying the practitioner supply FTEs by the percentage of psychiatrists and psychiatric APRNs that
accept Medicaid patients, 35.4% 12. Subtracting this value from the total calculated Medicaid
practitioners results in the non-psychiatric APRNs and MD/DO practitioners serving BH patients. To
project this number to the non-Medicaid population this value was divided by the percent of general
practice APRNs or MD/DO serving the Medicaid population, 79% 13 for MD/DO, and 80% 14 for APRNS
respectively. Adding this value to those APRNs or physicians with a behavioral health area of focus
results in the predicted supply of both psychiatric APRNs and MD/DO along with non-psychiatric focused
practitioners serving the BH population. This resulted in an additional 1619 physicians/osteopaths and
657 APRNs available in the workforce for the year 2019.
Granularity

Dataset

Model Type

County &
Practitioner Type

Medicaid Demand

Annual ARIMA forecast for 10
years

898

Statewide Demand
•
Projected met demand
•
Projected insured total demand
•
Projected total demand

Annual ARIMA forecast for 10
years

2,694

Statewide Supply

Annual ARIMAX forecast for 10
years, incorporating higher
education degrees by
practitioner type

909

ADAMH Board Demand

Annual ARIMA forecast for 10
years

50

Board

Models Built

Table 2. Summary of the forecasting models build for each dataset.
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Analysis
Overall BH Demand and Workforce Supply Projections
Analysis of the overall projected demand and workforce supply for BH services reveals increasing trends
for both demand and supply (Figure 1). Importantly, the projected growth trend for demand is
increasing at a slower rate than the projected supply growth rate, which results in a narrowing of the
gap in demand and supply, reducing the overall levels of unmet BH demand over time. At the 3, 5- and
10-year horizons the percent of unmet demand is projected to be 28%, 24%, and 15% respectively.
However, when accounting for potential variability within the forecasts the unmet demand at the 10year mark has the potential to be as large as 43%, similar to the current value of 41-46% in 2019 (Figure
1). With 41% including all physicians/osteopaths and APRNs and 46% including only psychiatric
physicians/osteopaths and APRNs.

Calendar Year

Figure 1. Analysis of the demand and supply FTEs forecasted through 2029. The years are labeled with the total FTEs
and the percent increase in year over year growth. The shaded regions represent the 95% confidence intervals for the
demand and supply projections. Labeled are the FTEs or projected FTEs for each year along with the year-over-year
percent increase in FTEs for both demand and workforce supply.

This trend in decreasing unmet demand is driven by the fact that the rate at which practitioner supply is
projected to grow is faster than the rate at which demand is expected to increase (Figure 1, Year-overYear percent). One potential reason for the increase in practitioner supply may be the increasing
number of BH related degrees, coupled with a younger workforce. As detailed in the companion
Understanding the supply of the Behavioral Health Workforce report, degrees related to BH fields have
been increasing in recent years. Moreover, the age distribution of the current BH workforce is centered
around practitioners in their 30s-40s, with the average age across all practitioner types at 38 years,
meaning these practitioners are likely to remain within workforce for a number of years.
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Prior to the Behavioral Health Redesign in 2017, the year over year growth rate for demand was slowing,
but increased significantly in both 2017 and 2018, before leveling significantly between 2018 and 2019.
Part of this spike in demand between 2017 and 2018 was likely due to changes in available billing codes
as addition of new BH services brought on by the Behavioral Health Redesign 5. Due to these policy
changes, a forecasting model that is able to account for short term fluctuations while maintaining the
veracity of the overall forecast is required, which is the reason an ARIMA model was chosen (detailed in
the Forecast Model Selection section). In general, the forecasted growth rate for demand is at a slower
rate than the one projected for supply, increasing annually at 5.7% and 9.8% respectively.

Demand and Workforce Supply Forecasts by Practitioner
Examining the forecasted demand and supply by practitioner types highlights the variability between
practitioner type demand and supply. As seen in Figure 2, APRNs, chemical dependency counselors,
counselors, physicians/osteopaths, and social workers are predicted to increase in variance. These
practitioner types show an increasing demand that is expanding more rapidly than the increase in
practitioners entering the workforce. Alternatively, LPN/RNs, peers, marriage and family therapists,
psychologists, and QMHS/CM show a decrease in variance, and a few instances a predicted surplus of
practitioners in the coming decade. Of note, the available data for peers was limited due to the fact that
no practitioner data is available prior to 2016, and no demand data is available prior to Behavioral
Health Redesign, which occurred in 2018. Thus, of all practitioner types the projections for peers
contains the greatest uncertainty, due to this lack of historical data. However, as more data for both
peer demand and supply is gathered in coming years, these projections can be updated and will become
more reflective of the projected BH landscape for peers.
It is important to note that the projections in Figure 2 represent the state as a whole. As will be
discussed below, even for practitioners that show a projected overall narrowing of the supply/demand
gap there are specific counties where even these practitioner types show a projected increasing deficit.
Thus, while examining the forecasted trends for Ohio overall give a high-level understanding of
practitioners in the workforce, it will be important to add additional geographic context into these
predictions.

Demand and Workforce Supply Across Ohio
Prior to examining the individual practitioner types across the state, the overall trends across counties
for all practitioner types will be reviewed. A great deal of variance exists between the counties, for both
current supply/demand comparisons as well as projected values. In general, the more highly populated
urban counties tend to have a surplus of practitioners in CY2019 or are projected to have a surplus
within the coming decade (Figure 3). Examples include Cuyahoga and Franklin counties. Interestingly,
Hamilton county shows a deficit as of 2019 but this transitions to a surplus by 2022. This transition to a
surplus aligns Hamilton county with the other highly populated counties in the state. In some instances,
the counties neighboring these urban counties follow suit and gradually transition from a deficit to a
surplus over the coming decade (Figure 3, Summit and Clermont counties). Examples of this trend are
Summit and Clermont counties, which boarder Cuyahoga and Hamilton counties respectively. These
results may suggest that proximity to a major urban area may help to reduce the deficit in practitioner
supply. Whether this is due to branching out of larger BH provider networks or migration of
practitioners is an area for further exploration. Of note, while the overall practitioner supply and
demand reveal a surplus within these urban counties, the individual practitioner types vary in deficit and
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surplus status. For example, in Cuyahoga county, which shows a surplus of practitioners in CY2019, there
remains a deficit of APRN and physician/osteopath practitioners. However, the other practitioners
present a sufficient surplus to cover this deficit. This example highlights the importance of examining
both practitioner type and geographic location in concert, which is discussed below.
Increasing Practitioner Variance

Calendar Year

Decreasing Practitioner Variance

Calendar Year

Figure 2. Forecasting the BH demand (red) and workforce supply (blue) by practitioner types from 2020-2019. Solid lines
represent forecasted value, shaded regions represent the 95% confidence interval of the forecasted values.

Figure 3. Forecasting the behavioral health demand and supply across counties. The current state of practitioner supply,
colored by the degree of deficit (orange) or surplus (blue) within the county are shown for the current year and 3, 5, and
10-year forecasts. Four unique trends in different counties are highlighted in the circles and corresponding text boxes.
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Other counties, such as Scioto, Lawrence, and Knox counties show a growing deficit of BH workforce
(Figure 3). These counties display a gradual increasing deficit over the next 10 years, largely fueled by
increasing demand and a lagging supply. Further examining county specific changes identifies counties
similar Scioto, Lawrence, and Knox, where the supply/demand variance is projected to increase.
Examples are Belmont, Fulton, and Guernsey counties (Figure 4). Alternatively, a number of counties, in
addition to those discussed above, display an anticipated decrease in the supply/demand variance.
Examples include Adams, Darke, Harrison, Miami and Union (Figure 4).
Together these data show the variability that exists between counties and their projected changes in
workforce supply and BH demand. To better understand the variability within these forecasts the supply
and demand projections within each county can be further segmented by practitioner types.

Figure 4. Forecasting the behavioral health demand and supply for Fulton and Dark counties. The forecasted demand is
show in red, while forecasted supply is show in blue. Shaded areas represent the 95% confidence interval of the forecasts.
Fulton county is representative of a county with expanding variance, while Darke county is an example of a county with
decreasing variance

Assessing Demand and Workforce Supply Across Counties and Practitioner Types
To further examine the breakdown of BH workforce supply and demand each practitioner type has been
forecasted across all counties. This analysis allows examination of specific shortages or surpluses of each
practitioner type within a county. To demonstrate the importance of this level of detail the forecast for
Knox county will be reexamined. Now, the forecast for demand and supply of each practitioner type
within Knox county will be inspected (Figure 5). From this analysis it can be observed that a growing
deficit in chemical dependency counselors and social workers is fueling the projected expanding
workforce shortage. A predicted shortage of APRN practitioners also appears to be contributing.
By breaking down the forecasted supply and demand by practitioner types within each county the
impact of each specific practitioner type can be explored. This is important as different counties, and
even regions, within Ohio will likely have variances driven by different practitioner type demands. For
example, both southeast and northeast Ohio are projected to increase workforce deficit (Figure 6),
however the practitioner types driving these increases are unique. In southeast Ohio the demand for
chemical dependency counselors, counselors, and social workers is forecasted to increase significantly.
Whereas in northeast Ohio the demand for physicians/osteopaths, APRNs, and counselors is predicated
to increase, driving the workforce deficit in this region. This analysis exemplifies the importance of being
able to forecast the supply and demand of each practitioner type across the state to help identify where
specific practitioner shortages or surpluses may arise.
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Knox County

Figure 5. Top: Forecasting the
behavioral health demand and supply
across counties. Knox county is
highlighted and the trends for demand
and supply of chemical dependency
counselors and social workers are
shown. Bottom: Projected supply and
demand for Knox county, broken out by
practitioner type. Forecasted data are
show for demand (red) and supply
(blue). The shaded regions represent the
95% confidence interval of the forecast.

Analysis Summary
Forecasting the trends in BH workforce supply and demand is an important feature in understanding the
BH landscape and how this landscape is likely to change in the coming years. By forecasting both supply
and demand by practitioner type and county a detailed view of region-specific changes in the variance
of supply and demand is established. As seen in the findings discussed above, this level of detail can
highlight specific areas of deficit and surplus and the likely changes in supply and demand of each
practitioner type that is driving these predictions. This may be beneficial when examining region-specific
and practitioner specific approaches to help bridge the identified and projected gaps between supply
and demand.

Tableau Dashboard
In order to facilitate further exploration and analysis of the Ohio BH landscape, including current and
historical demand and supply as well as projected workforce supply and demand, a Tableau dashboard
was created to house these analyses. The dashboard incorporates the behavioral health workforce
supply data, demand data and the projected supply and demand data presented here.
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CY20204

Figure 6. Top: Forecasted supply
(blue) and demand (red) for the
selected counties within southeast
Ohio (top left map). Southeast Ohio
shows a projected increasing
workforce deficit driven by
increasing demand for chemical
dependency counselors, counselors,
and social workers. Bottom:
Forecasted supply and demand for
the selected counties within
Northeast Ohio. These counties also
show an increasing variance in
practitioner supply and demand
driven by predicted shortages of
APRNs, counselors, and
physicians/osteopaths. The shaded
regions represent the 95%
confidence intervals of the
forecasted supply and demand
data.
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Appendix
Appendix A
Companion reports analyzing the historical demand and workforce supply for behavioral health services
within the state of Ohio.
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Executive Summary
Use of the term “behavioral health” in this document is inclusive of both mental health (MH) and
substance use disorder (SUD).
Behavioral health (BH) has historically been, and remains today, a sector of healthcare that has a large
portion of unmet demand. Unmet demand is the result of an individual with a behavioral health
disorder who did not receive health care services due to worker shortage, prohibitive costs, lack of
knowledge about available services, or lack of ability to address the problem. Establishing a workforce
that is capable of meeting this demand remains at the crux of solving the issue of unmet demand. To
this end the State of Ohio commissioned a series of exploratory analyses of the historical, current and
projected workforce supply and demand for BH services. Together these reports assess the current and
future landscape of BH within the state of Ohio. The previous reports, which serve as companion reports
to this document, discuss the workforce supply, demand, and projected supply and demand for BH
services. The analyses presented in the companion reports identify key areas of need as well as
sufficiency for BH services. To summarize and reconcile the findings from the companion reports this
report compares key observations from these analyses and presents potential approaches to bridge the
gap between BH supply and demand.
Key Observations
▪
▪
▪

▪
▪
▪

▪

Presently (CY2019) there is a gap in behavioral health workforce supply and demand resulting
in 41-46% unmet demand for services in Ohio
Overall, the unmet demand is higher in less densely populated counties than in urban areas
Different regions of the state display varying needs for practitioner types. In northeast Ohio
there is high demand for physicians and advance practice nurses while in southeast Ohio there
is increased demand for chemical dependency counselors and social workers
Cumulatively, physicians, osteopaths, and advanced practice nurses have the largest gap in
workforce supply and demand
Partnerships between higher education training programs for practitioners and the state may
help to encourage practitioners to practice in underserved areas across the state
Telehealth services are a potential solution to expanding services but impacts of broadband
and affordable internet are considerations needed to ensure underserved populations are not
further burdened
Continued analysis of behavioral health supply and demand at increased granularity,
examining recipient and practitioner demographics within zip codes or census tracts, may
reveal increased unmet demand for services, even in locations where workforce deficit is
minimal
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Glossary of Terms
Behavioral Health
Use of the term behavioral health in this document is inclusive of both mental health (MH) and
substance use disorder (SUD)
Mental Health (MH)
Mental health includes emotional, psychological and social well-being. Mental health disorders affect
one of these aspects of an individual.
Substance Use Disorder (SUD)
Substance use disorder is a complex condition in which an individual displays uncontrolled used of a
substance despite harmful consequences.
Unmet Demand
Unmet demand is the result of an individual with a behavioral health disorder who did not receive
health care services due to worker shortage, prohibitive costs, lack of knowledge about available
services, or lack of ability to address the problem
Unmet Need
Unmet need is a subset of unmet demand and is the result of an individual with a behavioral health
disorder who did not receive health care services due to prohibitive costs, lack of knowledge about
available services, or lack of ability to address the problem
OhioMHAS
In this document OhioMHAS refers to the Department of Mental Health and Addiction Services for the
state of Ohio. OhioMHAS is used in this document to identify when data or information were obtained
from Ohio Mental Health and Addiction Services.
Work Efficiency
Work efficiency is defined as the amount of time a practitioner spends directly treating patients for
billable services. Practitioner work efficiency is used to convert service minutes into full time equivalents
for each practitioner type, which allows comparison to workforce supply. For the purposes of this study
work efficiency was set to 80% for all practitioner types.

Introduction
The State of Ohio commissioned an exploratory analysis to examine the historical, current, and
projected landscape of the behavioral health (BH) workforce supply and demand. This analysis focused
on three areas: 1) Examining the demand for BH services across the state, 2) examining the BH
workforce supply, and 3) forecasting the supply and demand for BH services for the next decade. This
analysis resulted in three companion reports: 1) Understanding the Behavioral Health Demand, 2)
Understanding the Supply of the Behavioral Health Workforce, and 3) Forecasting the Supply and
Demand for Behavioral Health Services. These companion reports can be found in Appendix A. These
three reports present key observations from the analysis of BH demand and supply datasets as well as
how these two facets of the BH landscape are projected to change in the coming years. While each of
these reports were prepared separately, they can be considered as components of the overall analysis
of the BH system within Ohio. To summarize the findings and observations from these three companion
4
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reports, this summary and reconciliation report has been prepared. This report aims to identify key
observations from the previous analyses and provide insights for reconciling differences between BH
supply and demand.
As reviewed in the companion reports, the demand, and lack of supply for mental health and addiction
services is a growing issue in America. 19 million adults report a substance use disorder and 47 million
adults report having any mental illness 1,2,5. Mental health (MH) and substance use disorders (SUD)
affect all age groups and people from a variety of backgrounds and lifestyles. In order to provide
adequate behavioral health services to meet the needs of these individuals, a detailed view of the
behavioral health workforce is required. To this end the demand for BH services was assessed using an
Ohio-centric approach based on available BH claims from Ohio Medicaid and OhioMHAS. Similarly, to
assess the available BH workforce to meet these demands, an analysis of the BH workforce, based
largely on Ohio-specific licensing data was conducted. Comparing these demand and supply data
revealed that as of CY2019 Ohio had a 41-46% unmet demand for BH services. Unmet demand is the
result of an individual with a behavioral health disorder who did not receive health care services
due to worker shortage, prohibitive costs, lack of knowledge about available services, or lack of ability
to address the problem. Previous studies have estimated the unmet demand for BH services in Ohio to
be between 48-51% 1-3, consistent with the findings from the companion reports.
The demand for mental health and addiction services is a crisis that continues to place stress on private
and public resources at both a federal and state level:
•
•
•

7.7% of adults 18 and over have a substance use disorder 4
20.6% of adults 18 and over have a mental illness, and among those with a mental illness 25.5%
of those have a serious mental illness 4
3.8% of adults 18 and over have both a substance abuse disorder and a mental illness 4

In order to address the unmet needs of the BH population a detailed and granular view of the supply
and demand for BH services is needed to identify key deficiencies where actionable steps can be taken.
To fully understand how to match the behavioral health demand, the gaps between supply and demand,
or met and unmet demand must be determined. From this analysis specific approaches to close these
gaps can be proposed. To this end, this report identifies some of the key observations and gaps in supply
and demand and presents ideas and approaches, either currently implemented in Ohio or other states
across the country, as possible ways to close the gap.

Data Used in the Analysis
Data used in this report are inclusive of those data used in the companion reports, Understanding the
Demand of the Behavioral Health Workforce and Understanding the Supply of the Behavioral Health
Workforce in Ohio, and Forecasting Behavioral Health Workforce Supply and Demand Across the State
of Ohio. Links to these reports can be found in Appendix A.

Approach
Key Definitions
Definitions for all features described in this report including MH and SUD diagnoses, recipient age,
service types, practitioner types, and facility types are described in the companion reports linked in
Appendix A.
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Study and Data Limitations
The data used in the analyses presented herein are the same data used in the companion behavioral
health demand, workforce supply, and forecasting reports (see report detains in Appendix A). Hence,
the analyses and findings discussed here are subject to the same limitations described in the companion
reports.

Policy Considerations
Beginning in January 2018 changes were implemented concerning the mental health and substance use
disorder treatment services that are billable to Medicaid in Ohio 5. These changes are collectively
referred to as the Behavioral Health Redesign and are an important consideration for analyzing the
Medicaid behavioral health demand, as well as for projecting the demand statewide. Some of the
highlights of the Behavioral Health Redesign include: 1. The ability for providers to bill Evaluation and
Management codes, 2. Additional procedure codes available to be billed by RNs and LPNs 3. Changes to
existing procedure code time components, as well as implementation of new procedure codes and
expiration of some existing procedure codes, 4. Addition of SUD-Residential and Assertive Community
Treatment Services, and 5. Inclusion of rendering provider NPI information on the claim, which occurred
for independently licensed practitioners in January of 2018, and in July of 2018 for dependently licensed
practitioners. The Behavioral Health Redesign also encouraged providers to practice at the top of their
scope of practice by implementing tiered rates for services based on the practitioner level. Where the
Behavioral Health Redesign impacted data analysis and the changes to the analytical approach to
account for this policy change are noted throughout the report.

Summarizing and Comparing BH Supply and Demand Within Ohio
The analyses presented in the BH demand, workforce supply, and forecasting companion reports
(Appendix A) were analyzed to summarize and compare the historical, current, and projected landscape
of BH within Ohio. To help identify areas of current and future need or sufficiency a comparison and
summary of key observations is presented in this report. Accompanying these observations are
considerations for assessing and approaching these key observations.

Observations and Recommendations
Based on the analysis conducted across the series of reports, as of CY2019 the projected unmet demand
for BH services in Ohio is between 41-46%. Nationally the average unmet demand ranges form 51-57%
1,2
, placing Ohio below the national average. As detailed in the forecasting report, the overall unmet
demand is projected to slowly decrease over the next decade. However, given the potential variability
within the forecasts it is also possible to observe stagnate levels of unmet demand into the future. Thus,
to help identify areas of need and highlight area of sufficiency, the findings from the three companion
reports examining demand, supply, and forecasting of demand and supply of BH services are combined
here. This summary is intended to help the State of Ohio prepare for and influence the future of the BH
landscape across the state.
An important aspect of the analyses presented in the companion reports, and in this document as well,
is the ability to specifically assess the impact of different practitioner types and geographic locations on
the BH workforce supply and demand. To garner the most detailed assessment of BH workforce deficits
each practitioner type can be examined across each county. Equally as important, is to consider how
policy changes or billing procedures affect the analysis of practitioner types, keeping in mind that the
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baseline dataset for these analyses are Medicaid and OhioMHAS claims. An example of this
consideration is the peer practitioner type. Peers were a practitioner type the became eligible to bill
after the Behavioral Health Redesign, giving them limited data for historical demand. From the supply
side, the number of peer practitioners is tracked through the peer certification database. However, it is
unclear from the certification status which peers are actively practicing, and their employment status.
This contributes to the result observed in Figure 1, identifying peers as the only practitioner type
showing a surplus across the state. This result outlines the importance of considering individual
practitioner types when considering the analyses presented in these Behavioral Health Workforce
Reports.

Figure 1. Overall practitioner deficit/surplus
across Ohio for CY2019

Also observed in Figure 1 is that fact that all practitioner types other than peers display a deficit in the
workforce. To help identify actionable steps to narrow the gap in practitioner supply and demand the
analyses from the Workforce Reports will be parsed by geographic location and practitioner type.
However, prior to digging into these details, high-level observations stemming from the analyses and
how they inform on key aspects of the BH landscape will be examined.
A recent 2018 study highlighted by the National Council for Behavioral Health identified four key
barriers causing the mental health crisis in America 11,12, though these barriers likely extend to SUD as
well. These key barriers are cost, access, awareness, and stigma. An additional barrier that was
identified by subject matter experts and will be discussed is quality. Key observations from the
companion studies will be discussed, addressing these barriers.
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Overview of the BH Landscape
Observations
The analyses reviewed here did not directly examine cost of care, however as cited by the National
Council on Behavioral Health, one in four Americans reported having to choose between seeking
treatment for mental health needs or paying for daily necessities 11. This statistic implies that poverty
may be a factor impacting access to behavioral health services. Of Ohioans living in poverty, 60% are
covered by Medicaid, 14% are uninsured, 17% are covered by employers, with the rest covered by nongroup or other public sources 20. Given that the Medicaid population has a disproportionally high rate of
MH and SUD diagnoses, 1.5 times and 1.2 times respectively 13, these findings suggest that areas of
increased poverty and high rates of Medicaid coverage may be regions experiencing increased demand
for BH services. Indeed, as seen in Figure 2, southeast and northeast Ohio, along with Lucas county,
represent regions with high rates of Medicaid coverage, increased poverty, and increased demand for
BH services.

Demand for BH Services

Medicaid Rate

Demand FTEs

% Medicaid

Poverty Rate

% Poverty

>

Figure 2. Comparing demand for BH services to Medicaid rates and poverty rates by county in Ohio. Medicaid rate (Ohio
Department of Medicaid) and poverty rate (United State Census Small Area Income and Poverty Estimates (SAIPE)
Program) are displayed for each county in Ohio along with BH demand in FTEs

Additional observations on access to care from the data may be gleaned by examining geographical
deficits in practitioner supply as well as the overall projected levels of unmet demand. Access is affected
by ability to obtain care, which can be limited by long wait times or lack of nearby providers and
practitioners. The data demonstrate that in areas of Ohio, such as southeast Ohio, where the population
is less concentrated there are higher rates of unmet demand (Figure 3). However, even in more
populated regions, such as Hamilton county and southwest Ohio in general, there are counties with
increased unmet demand, suggesting that multiple factors affect the overall demand and supply for BH
services.
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Deficit/Surplus

>

Population Density

>

>

Figure 3. Comparing deficit/surplus of BH practitioners to population density (usa.com) across counties in Ohio. The
deficit/surplus of practitioners is compared to population density in people per square mile.

Recommendations
The analysis here was performed using datasets that identified where the service was rendered and
where the provider is located. To garner an even more detailed picture of BH access, additional levels of
patient and practitioner information could be gathered and examined. Analyzing demand by patient
residence at the level of zip codes or census tracts would allow segmentation of demand within
counties, to better understand where potential patients are located. Geospatial analysis comparing
patient and provider locations within counties may also help to identify which patients have increased
travel time to provider facilities. Combining this analysis with demographic information could also
potentially identify disparities and sectors of increased unmet demand, even in urban counties where
practitioners are more abundant. Another level of detail that may help determine how patients are
being seen is the specific location or place of service. Going beyond provider location and examining
specific sites of services, such as within schools, at patient residences, or community settings may
provide information as to how the patient population is currently receiving care. This information can be
used to examine whether the volume of providers in the region is sufficient to meet demand at specific
service locations.
Wait time for BH services was not directly addressed as part of this study but is likely directly related to
limited access to care as well. It may be assumed that areas of greater unmet demand are likely
experiencing longer wait times due to insufficient practitioner supply. Surveying wait times for patients
may supplement the current workforce supply information and provide additional insight as to potential
causes of unmet demand.
Over time, increased quality of care may also assist in diminishing unmet BH demand. Creating a
workforce that is trained in best practices may help to ensure BH recipients have access to the proper
care to address their needs. Quality was not directly assessed in this study but gathering additional
information on licensed practitioners, such as additional qualifications, certifications, trainings, and
scope of practice levels, may help to monitor Ohio’s aggregate progress related to quality of care.
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Further, this analysis could augment the current workforce supply analysis, giving another layer of
information. The last two key barriers, awareness and stigma, could not be addressed by the data
analyzed in this study. However, survey studies have been used to explore the areas of BH awareness
and stigma, along with the other key barriers to BH 21. Thus, combining these results, with a survey
analysis of patients and providers may help to identify additional areas, especially surrounding
awareness and stigma of BH, that could be analyzed.

Geographical Analysis of Current and Projected BH Supply and Demand
Observations
In general, less densely populated counties have higher levels of unmet demand than more populated
urban locations. However, this breakdown is somewhat dependent on practitioner type as even in urban
counties with a projected surplus of practitioners overall, specific practitioner types - mainly APRNs and
physicians/osteopaths who are billing BH procedure codes - still present a deficit. In more sparsely
populated counties, the deficit in APRNs and physicians/osteopaths remains present, but chemical
dependency counselors, counselors, social workers, and marriage and family therapists also present a
deficit of practitioners as of CY2019 that is expected to increase in the coming years. See the Forecasting
Behavioral Health Workforce Supply and Demand report for details.
Demand for BH Services

Demand FTEs

Practitioner Supply

Supply FTEs

Deficit/Surplus

Deficit/Surplus

Figure 4. Comparing demand, supply, and deficit/surplus of BH practitioners the location of BH related hospitals
(including general, psychiatric, and SUD hospitals for adults and children). Hospital location and classification data
from Homeland Infrastructure Foundation-Level Data, DHS.

Driving these disparities is likely access to care in these less densely populated areas. As seen in Figure 4,
the location of general, psychiatric, and SUD hospitals for both adults and children (collectively referred
to as BH hospitals in the remainder of this report) in Ohio correlates with areas of demand and
practitioner supply. However, when comparing BH hospital abundance to practitioner deficit or surplus
two regions can be identified where although there is an abundance of BH hospitals there are still
relatively high rates of unmet demand (Figure 4). These areas are Lucas county and southwest Ohio. This
is in contrast to other more populated counties, like Franklin and Cuyahoga, which have both an
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abundance of BH hospitals and practitioner supply. Further analysis identifies the expected, regions with
fewer hospitals serving BH patients tend to have higher rates of unmet demand, compared to locations
with an abundance of BH hospitals. This is highlighted by the increased unmet demand and fewer BH
hospitals found in southeast Ohio.
Infrastructure deficits of less populated counties likely play a role in the decreased access for residents
in these locations. For example, long travel distances to clinics or BH facilities, lack of transportation, and
even lack of access to broadband services for telehealth all likely contribute to increased unmet demand
in less populated counties. Lack of available practitioners likely also contributes to decreased access.
Lack of practitioners can be segmented into a simple lack of licensed practitioners and lack of
practitioners with the necessary scope of practice. For example, if a patient is seeking medication
assisted treatment they would require a practitioner with prescribing capabilities. Similarly, from the
provider perspective, practitioners with increased scope of practice may be able to treat a wider range
of patients, as well as increase reimbursement rates. An example here would be in social work,
comparing a licensed independent social worker, who can practice independently, to a licensed social
worker, who cannot practice independently.
Recommendations
The forecasted analyses project the disparities in these less populated regions to increase in the coming
years, suggesting interventional measures may be needed to help combat the growing unmet demand.
Based on the analysis of practitioner workforce within these counties two key approaches may help
mitigate the unmet demand, telehealth and practitioner recruitment/retention. An important note for
this analysis, detailed in the demand and workforce supply companion reports, is that the county of
treatment for demand and county of practice for supply, are based on location of the treatment facility.
Thus, discerning potential telehealth treatments form in-person visits is a limitation of this study.
However, given the effects of the COVID-19 pandemic and the expanded telehealth practice within Ohio
and across the country 14, telehealth is likely to remain an important treatment option. The impacts of
telehealth may come from both within and outside of the state of Ohio.
Interstate Telehealth
Interstate access to behavioral health services is regulated by state law and the administrative rules of
relevant practitioner licensing boards. In some cases, regulators in multiple states work together to
address inter-state barriers. In one example the PsyPact program 15, which aims to facilitate the practice
of telepsychology and the temporary in-person, face-to-face practice of psychology across state
boundaries, has emerged as potential telehealth solution. Currently, Ohio has pending legislation to
enter PsyPact (Senate Bill 2 of the 134th General Assembly). While PsyPact would expand telehealth
options, how Ohio would incentivize practitioners to focus on Ohio would need to be addressed. There
is a national BH workforce shortage, highlighted by the high levels of unmet demand across the county.
Expanding telehealth access through a program like PsyPact may require competing for resources with
other states, and incentivizing practitioners to practice telehealth within Ohio, possibly by increasing
reimbursement rates.
Intrastate Telehealth
A second form of telehealth is intrastate telehealth, allowing practitioners to be established in one
location, say an urban area, and practice in another, say a more rural county within the state. This allows
a practitioner to have a broader geographical reach, and thereby extend their patient network. An
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important feature of this avenue may be in recruitment of practitioners. A clinical position that
leverages telehealth may be an appealing recruitment strategy because it allows that practitioner to
improve efficiency, cutting out travel time or wait times. However, requiring a portion of practice to be
telehealth may also dissuade those practitioners who prefer in-person visits, may be reluctant to
embrace change, or have a role that is difficult to perform via telehealth, such as a member of a crisis
management team. Thus, telehealth implementation or changes to current telehealth strategies may
have an impact on both recruitment as well as retention of practitioners. Regardless of the telehealth
approach taken, important considerations regarding different populations seeking BH care should be
considered. Telehealth requires stable broadband access and affordable internet, for both the provider
and patient. If these key pieces of infrastructure are not in place, the telehealth services may increase
disparities for already underserved populations or recipients in underserved locations lacking the proper
infrastructure. Finally, telehealth may be better suited for certain types of clients, e.g., longer term,
established clients as opposed to clients who are in the early stages of treatment.
Incentivizing Practitioners
Another approach to increasing access in more underserved communities is to increase incentives for
practitioners to serve clients in rural areas. The data reveal that more populated areas have a more
limited practitioner deficit and sometimes even a surplus of practitioners. Redistributing practitioners or
recruiting new practitioners to more underserved locations may help to reduce the unmet demand in
these areas. Examples of this process may be to incentivize practitioners to train and subsequently
practice in underserved locations.
▪

▪

Clinical placements, perhaps involving partnerships between educational facilities and providers,
in underserved areas is one approach. One example of this is in the rural state of Nebraska,
where multiple training programs, including psychiatric nurse practitioners, psychology, and
counseling programs, partnered with the Munroe-Meyer institute at the University of Nebraska
to expand the workforce of behavioral health practitioners to underserved, particularly rural
locations 16.
A second approach is to create tuition reimbursement programs like the National Health Service
Corps (NHSC) Rural Community Loan Repayment Program 17. These programs offer tuition loan
repayment awards for practitioners who serve in underserved locations. As an example, the
NHSC Rural Community Loan Repayment Program coordinates with the Rural Communities
Opioid Response Program to provide evidence-based substance use treatment to rural
communities 17. Similar approaches may also be taken at the state level to encourage
practitioners to practice in underserved locations.

Analysis of Current and Projected BH Supply and Demand by Practitioner Type
Observations
As discussed in the companion workforce supply and forecasting reports, current and projected supply
and demand by practitioner types varies greatly across practitioners and geographic locations. One
example noted is the difference in practitioner demand between northeast and southeast Ohio,
reviewed in the forecasting companion report. While both regions show an overall deficit of
practitioners, the demand for practitioner types varies between the two regions. Northeast Ohio
requires more counselors, APRNs and physicians/osteopaths while southeast Ohio requires increased
social workers, counselors, and chemical dependency counselors (Figure 5). Analyses like these highlight
12
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the importance of examining workforce deficits by not only practitioner type, but geographic location as
well. Together, these regions are consistent with the overall practitioner data, which indicate that
APRNs, chemical dependency counselors, counselors, physicians/osteopaths, and social workers are the
practitioner types across the state that are projected to maintain a deficit in the next decade (see
forecasting report in Appendix A for details).
Comparing these practitioner supply and demand projections with the trends in degrees related to BH
identifies opportunities to encourage training in BH. For example, the number of medical and
osteopathic degrees have been increasing in recent years, as have those for APRNs (see supply report in
Appendix A for details). However, for these trends to have a positive impact on the BH workforce it is
important for these graduates to train in a BH scope of practice or to seek employment with providers
or in facilities that treat clients in the BH setting.

Figure 5. Comparing practitioner supply and demand deviation between northeast and southeast Ohio.

Recommendations
Physicians/osteopaths and APRNs are a good example of an area of opportunity, as these practitioner
types are currently, and projected to remain, below the anticipated demand. Programs that emphasize
the importance of integrated health care training in the context of social determinants of health and
underserved regions and populations, like the partnership between Ohio University and the Cleveland
Clinic 18, may be one approach to encouraging new practitioners to engage in underserved communities.
Another, specific to BH, is the Summa Health Addiction Medicine Fellowship 19. The program offers
fellows a range of experience in BH services and offers stipends and benefits. Expository programs like
this may increase exposure to BH services during pre- and post-graduate training and act as a conduit to
engage more APRN and physicians/osteopaths to specialize in BH services.
Another education-based approach to reducing the practitioner deficit may be to encourage
practitioners to receive additional trainings to increase their scope of practice. Increasing the scope of
practice deepens the available practitioner pool and can be beneficial for providers as well, increasing
13
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reimbursement rates and expanding care options. Options for this approach include state grants for
providers to cover the costs of supervision and staff time while the employee pursues an additional
degree or licensure, and targeted collaborations with higher education to make in-career educational
attainment more accessible. Examples of the latter include state or federal funding to cover tuition costs
of a specific group of eligible individuals, or funds to cover non-tuition expenses that may prevent
additional education, such as childcare, transportation, or internet services. Lastly, for practitioner types
that have high rates of demand, considering financial incentives to compensate for training time, or
offering a stipend to cover lost treatment time during the training are two options. By compensating
practitioners to take advantage of trainings, it may help to encourage more practitioners to broaden
their experience and scope of practice within the BH field.
Incentivizing in-career advancement may also be a mechanism to retain practitioners in underserved
locations. For example, by offering tuition reimbursement over a period of years, a practitioner would
garner additional benefits of the advanced training while the provider and community gain needed
advanced scope of practice. From the analysis one practitioner type that could be examined through this
process is social worker. A deeper analysis comparing the ratio of licensed independent social workers
(LISW), to licensed social workers (LSW) by provider or county would identify regions that could benefit
from increasing the ratio of LISW to LSW.
Additional Data Analyses
Additional information to supplement the currently available datasets may help to provide continued
insight into the BH workforce. Gathering additional information, such as licensure level, would also allow
a more granular review of the BH landscape, especially in terms of patient and provider demographics.
The goal of this set of analyses was to determine the BH workforce supply and demand from an Ohiocentric point of view. In doing so the analysis allowed comparison of supply and demand across counties
by practitioner types. To take the analysis a step deeper, the same approach can be taken to analyze
specific populations, for both demand and supply.
▪

▪
▪

▪

Analyzing a recipient population requiring additional practitioner expertise or skillsets, such as
hearing-impaired recipients, requiring a practitioner with a particular skillset, in this instance
one able to communicate by American Sign Language.
Analyzing recipients with co-occurring diagnoses, such as long-term disabilities may identify a
specific need of practitioners with additional training or skillsets.
Another approach may be to analyze the workforce supply by specific providers across the state.
Understanding where major providers are located and where the need for specific practitioners
is located, could lead to targeted analysis and identification of potential satellite locations of
major providers.
Extending the analysis to assess recipient and practitioner demographics, especially those in
underserved populations. Analyzing the demographics of different patient populations and
comparing these to practitioner populations will help to identify areas where diversity, equity,
and inclusion (DEI) measures can be taken to potentially increase access and reduce stigma for
patients. These analyses would likely benefit from a granular approach, examining patient and
practitioner demographics at the zip code or census tract level to help identify specific patient
populations.
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Summary
By utilizing Ohio-specific datasets and taking a granular approach to assessing the historical, current and
future state of BH within Ohio, these reports identify important areas of success and need within the BH
landscape. The Understanding Demand report highlights the current high rate of demand for BH services
and segments this demand to allow detailed exploration. The Understanding Supply report highlights
the current state of the practitioner workforce supply across the state and to produce a detailed view of
the BH workforce. The Forecasting report compares the current and projected state of both supply and
demand for BH services. Forecasting identifies specific regions within the state, as well as practitioner
types within these regions where the gap between supply and demand is growing or shrinking. Finally,
the summary and recommendations report presented here aligns the current and projected BH
landscape and helps to harmonize these two datasets by using the data to drive thinking and identify
approaches to help reduce the unmet need for BH services within Ohio.

Tableau Dashboard
In order to facilitate further exploration and analysis of the Ohio behavioral health workforce supply and
demand datasets a Tableau dashboard was created to house these analyses. The dashboard
incorporates the workforce supply analysis coupled with the demand analysis, as well as the forecasting
analysis, to create a comprehensive view of the BH landscape in Ohio.
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Appendix A
Companion reports analyzing the historical demand and workforce supply for behavioral health services
within the state of Ohio.
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Forecasting BH
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Executive Summary
Use of the term “behavioral health” in this document is inclusive of both mental health (MH) and
substance use disorder (SUD).
Behavioral health has historically been, and remains today, a sector of healthcare that has a large
portion of unmet demand, with over 50% of adults with any mental illness who do not receive
treatment 1,2,6,10 and 82% of people 12 and older with a substance abuse disorder who do not receive
care16. As the need for behavioral health continues to grow, new approaches for assessing the
behavioral health demand in a detailed and quantitative manner will be required to inform the needs of
the workforce prepared to meet this expanding demand. The State of Ohio recognizes the importance of
identifying and quantifying multiple aspects of behavioral health demand in order to prepare a wellequipped workforce. To assess the current state of the behavioral health landscape in Ohio, a thorough
and detailed understanding of the demand for behavioral health services is required. To this end the
State of Ohio commissioned an exploratory analysis of the current and historical demand for behavioral
health services. Key to this analysis was the use of state-specific datasets from Ohio Department of
Medicaid and Ohio Department of Mental Health and Addiction Services claims data. The use of detailed
behavioral health claims data allowed for a quantitative and granular exploration of the behavioral
health landscape and the increasing trend in demand. Hence, the analysis and reported here represents
a key step in interpreting the demand for behavioral health services, highlighted by these key findings:
Key Findings
▪
▪
▪

▪
▪
▪
▪
▪

Demand for behavioral health services increased significantly from calendar years 2013-2019
with a 353% increase over this time period, averaging a 29% increase per year.
Currently the unmet demand for behavioral health services in Ohio is 46%.
Demand for behavioral health services across the state correlates well with population,
however there are regions, such as the south-eastern Ohio counties, that show above normal
demand based on the population.
Mental health (MH) services account for 52% of the total behavioral health demand in Ohio.
Demand for substance use disorder (SUD) services increased sharply in 2018, correlating with
a decrease in opioid induced overdose deaths and the introduction of new SUD services.
Demand for behavioral health services provided by nurse practitioners and physicians has
increased in recent years.
A majority of behavioral health services occur at community behavioral health centers.
In adults, two-thirds of the demand is for SUD services.
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Glossary of Terms
Behavioral Health
Use of the term behavioral health in this document is inclusive of both mental health (MH) and
substance use disorder (SUD)
Mental Health (MH)
Mental health includes emotional, psychological and social well-being. Mental health disorders affect
one of these aspects of an individual.
Substance Use Disorder (SUD)
Substance use disorder is a complex condition in which an individual displays uncontrolled used of a
substance despite harmful consequences.
Unmet Demand
Unmet demand is the result of an individual with a behavioral health disorder who did not receive
health care services due to worker shortage, prohibitive costs, lack of knowledge about available
services, or lack of ability to address the problem
Unmet Need
Unmet need is a subset of unmet demand and is the result of an individual with a behavioral health
disorder who did not receive health care services due to prohibitive costs, lack of knowledge about
available services, or lack of ability to address the problem
OhioMHAS
In this document OhioMHAS refers to the Department of Mental Health and Addiction Services for the
state of Ohio. OhioMHAS is used in this document to identify when data or information were obtained
from Ohio Mental Health and Addiction Services.
Work Efficiency
Work efficiency is defined as the amount of time a practitioner spends directly treating patients for
billable services. Practitioner work efficiency is used to convert service minutes into full time equivalents
for each practitioner type, which allows comparison to workforce supply. For the purposes of this study
work efficiency was set to 80% for all practitioner types.

Introduction
The demand, and lack of supply, for behavioral health services is a growing issue in America as 19 million
adults report a substance use disorder and 47 million adults report having any mental illness 1,2,6,10.
Mental health MH and substance use disorders SUDs affect all age groups and individuals from a variety
of backgrounds and lifestyles. In order to provide adequate behavioral health services to meet the needs
of these individuals, a granular view of behavioral health demand is required. Unfortunately, much of
the knowledge surrounding behavioral health demand is derived from high level population and
demographic data. While these studies provide beneficial information, they lack the granularity required
to enact targeted approaches to meet the projected demand for behavioral health. Indeed, behavioral
health continues to be an area of health care with high rates of unmet demand. Unmet demand is the
result of an individual with a behavioral health disorder who did not receive health care services due to
worker shortage, prohibitive costs, lack of knowledge about available services, or lack of ability to
4
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address the problem 18. Currently, the national average of unmet MH demand ranges from 51-57% 1,2,
resulting in nearly 27 million adults with unmet MH needs. In addition, nationally 18.9 million individuals
aged 12 and older with a SUD disorder who needed care did not receive it 16.
In Ohio the unmet demand has been estimated between 48-51% 1-3, just below the national average.
Previous reports have identified the growing unmet demand for behavioral health within the state 1, 3.
These prior studies relied on analysis of survey and demographic data and are helpful in quantifying and
summarizing behavioral health demand at a high-level. However, to refine these estimates and provide
a more granular view of behavioral health demand based on features such as diagnosis, practitioner
type, and facility type, additional approaches are required. Understanding how demand varies across
these features creates a nuanced view of behavioral health demand that is currently unavailable. By
increasing the dimensions in which demand is assessed, opportunities for targeted workforce
development and growth can be deployed.
The demand for BH services also continues to place stress on public and private resources at both a
federal and state level:
•
•
•

7.7% of adults 18 and over have a substance use disorder 4
20.6% of adults 18 and over have a mental illness, and among those with a mental illness 25.5%
of those have a serious mental illness 4
3.8% of adults 18 and over have both a substance abuse disorder and a mental illness 4

In order to fully understand how to meet the total behavioral health demand, the gaps between supply
and demand, or met and unmet demand, need to be identified. A well-trained workforce is necessary to
match the increasing demand for behavioral health services. In order to create such a workforce in Ohio,
a detailed understanding of the behavioral health demand across the state is required.
The State of Ohio recognizes the importance of having accessible and adequate resources to meet the
increasing demand for behavioral health services. To address these issues the State of Ohio initiated an
exploratory project focused on utilizing state level data sources in order to understand the current state
of demand for behavioral health services, as well as the current workforce available to serve said
demand. The goal of this endeavor is to not only to analyze the current state of supply and demand in
Ohio, but to project this analysis into the future as well. To this end, the first dimension to be addressed
is the current and historical demand for behavioral health services. To further enhance previous
estimates of behavioral health demand, as well as to drill down to specific features of demand, statelevel behavioral health claims data was used to estimate demand. Using direct claims data from Ohio
Department of Medicaid and Ohio Department of Mental Health and Addiction Services the total
demand, encompassing met and unmet demand, for behavioral health services has been estimated.
Importantly, these estimates are segmented by county, MH or SUD diagnosis, practitioner type, adult
and child, service type, and facility. Generating the behavioral health demand at this fine granularity lays
the foundation for helping the State of Ohio identify the most pressing behavioral health workforce
needs.

Data Used in the Analysis
An integrated team of data scientists, data analysts, and subject matter experts was deployed to link
and analyze data sets provided by the State of Ohio to summarize the workforce demand in Ohio.
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Table 1. Behavioral Health Demand Datasets used in this report

Agency
Ohio Department of Medicaid
Ohio Department of Medicaid
OhioMHAS
OhioMHAS

Dataset
Medicaid
Medicaid
OhioMHAS
OhioMHAS

Datafile
Medicaid Service Diagnosis
Medicaid Service Detail
Non-Medicaid Claims Current
Non-Medicaid Claims Archived

Years of Data
2013-2020
2013-2020
2014-2020
2014-2020

Approach
Key Definitions
In coordination with the State of Ohio, behavioral health demand was segmented by county, diagnosis
(MH or SUD), age (child and youth or adult), service type, practitioner type, and facility which are
defined as follows.
Mental Health and Substance Use Disorder Diagnoses
For detailed information on the classification of claims into MH or SUD diagnoses, see Appendix A. The
provided Medicaid and OhioMHAS claims data pertained only to those claims with MH or SUD
designated as the diagnosis..
Age
Adults are defined as recipients aged 18 and older, while children and youth are defined as recipients
under 18 years of age.
Service Type
Service Types were classified based on discussion with key stakeholders and aligned with national
standards. Please refer to Appendix B which depicts service type classifications and the codes used for
each category.
Practitioner Type
Practitioner Type is defined from Medicaid claims data, calendar years 2018 - 2019 (dates chosen based
on the years of State records provided). Rendering, Performing, or Attending Provider Type Codes were
used to classify the practitioner type. They are as follows:
Table 2. Ohio Medicaid Provider type codes and associated practitioner types used in this report

Code
20, 24
37
38
42
47
96
52
54
65,72

Practitioner Type
Physician Osteopath
Social Worker
Registered Nurse/ Licensed Professional Nurse (RN/LPN)
Psychologist
Clinical Counselor
Qualified Mental Health Specialists, Care Management Specialists, and
Peer Recovery Supporters
Marriage and Family Therapist
Chemical Dependency Counselor
Advanced Practice Registered Nurse (APRN)
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Facility Type
Facility Type is defined from Medicaid Claims Data, 2013-2019. The billing provider type code is a
Medicaid provider type code for organizations. The billing provider type code was used to define facility
type and any facilities not represented by these codes were categorized as other. The codes are as
follows:
Table 3. Facility codes and associated facility types used in this report

Code
01
02
12
84
95

Facility Type
General Hospital
Psychiatric Hospital
Federally Qualified Health Center
Community Mental Health Center
SUD Treatment Programs

Study and Data Limitations
The analyses presented within this report are generated primarily from Medicaid claims data from 20132019 and Ohio Mental Health and Addiction Services (OhioMHAS) claims data from 2014-2019. As such,
the results and analyses within this report are dependent upon the quality and completeness of the
datasets provided by the State of Ohio on the Innovate Ohio Platform. For Medicaid claims data, only
paid claims were used in the analysis, while denied claims were filtered out. Also, while the provided
data were filtered for those claims likely pertaining to behavioral health needs the claims were further
filtered to include only claims that contained a procedure code pertaining to behavioral health
treatment. These procedure codes were identified in coordination with OhioMHAS team members and
are detailed in Procedure Code Time Tracking section as well as Appendix B.
Where key features of the data, such as patient age or rendering practitioner type, were not available
statistical imputation and modeling methods were used to complete the datasets. These approaches,
along with data adjustments and assumptions applied are detailed in the Baseline Dataset Generation
and Practitioner Type Modeling section below.
Public data sources, such as census and demographic information were gathered from the United States
Census or Ohio Department of Medicaid. Projection of statewide met and unmet demand relies upon
data and assumptions published by the Substance Abuse and Mental Health Services Administration,
Kaiser Family Foundation, and the Ohio Department of Medicaid 1,4,11. Changes to data and analyses
provided by these sources will affect the statewide projections outlined in the Statewide Behavioral
Health Demand section of this report. Lastly, all calculations are current as of the submitted date (March
26th, 2021). Any changes to datasets used in the analyses, data pulled form public data sources, or data
sources informing calculations will not be reflected in the data and analyses presented herein.
Lastly, the analyses throughout the report are conducted on data prior to the COVID-19 pandemic in
2020. The datasets included in the analyses spanned January 2013 to December 2019. While partial data
was present through June 2020, the data are incomplete due to claims lag as providers have 365 days
from the date of service to bill for the services rendered. Thus, the impact of the pandemic is not
captured in the data for this analysis.
7
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Policy Considerations
Beginning in January 2018 changes were implemented concerning the MH and SUD treatment services
that are billable to Medicaid in Ohio 5. These changes are collectively referred to as the Behavioral
Health Redesign and are an important consideration for analyzing the Medicaid behavioral health
demand, as well as for projecting the demand statewide. Some of the highlights of the Behavioral Health
Redesign include: 1. The ability for behavioral health providers to bill using Evaluation and Management
codes, 2. Additional procedure codes available to be billed by RNs and LPNs 3. Changes to existing
procedure code time components, as well as implementation of new procedure codes and expiration of
some existing procedure codes, 4. Addition of SUD-Residential and Assertive Community Treatment
Services, and 5. Inclusion of rendering provider NPI information on the claim, which occurred for
independently licensed practitioners in January of 2018, and in July of 2018 for dependently licensed
and unlicensed practitioners. The Behavioral Health Redesign also encouraged providers to practice at
the top of their scope of practice by implementing tiered rates for services based on the practitioners
credential level. Where the Behavioral Health Redesign impacted data analysis and the changes to the
analytical approach to account for this policy change are noted throughout the report.

Procedure Code Time Tracking
Procedure codes were key drivers in calculating demand for behavioral health services in Ohio. Each
procedure code maps to both a service type and a time component. In order to efficiently track each
procedure code and map it to the appropriate service type and time component the procedure code
tracker was developed (see Appendix B for details). The tracker contains codes and time components for
the 15 service types and accounts for the changes in codes from pre to post calendar year 2018 due to
Behavioral Health Redesign. The Medicaid Behavioral Health Provider Reimbursement manual was the
main source of information for mapping the time components, with subject matter expertise and Ohio
Behavioral Health partner knowledge filling in any gaps in information. When building out the historical
demand summary, the procedure code tracker was consistently referred to as a resource to gather all
pertinent claims and associated treatments and map them to the appropriate service type and time
components. The procedure codes tracker allows for a quantitative assessment of behavioral health
demand across multiple years, a key component of the analysis presented herein.
The procedure code tracker can account for a majority of treatment scenarios, however when a service
is performed by a multi-disciplinary team a different approach to quantify treatment time was taken.
Examples of multi-disciplinary team based behavioral health care are SUD-Residential and Assertive
Community Treatment programs.
For SUD-Residential services claims were separated into adult and adolescent as well as by gender. For
each scenario, the day in which the maximum number of beds were occupied (calculated using claim
data) at SUD-Residential facilities was used to project the maximum number of occupied beds
throughout the years of 2018 and 2019. These maximum bed occupancies were segmented by ASAM
level of care indicators and the number of FTEs needed to accommodate the projected maximum
occupancy was calculated. These FTEs were then distributed across practitioner types based on required
practitioner types for each ASAM level of care as well as by practitioner types capable of performing the
required services.
For Assertive Community Treatment (ACT) services the maximum number of unique ACT teams that
billed to Medicaid for 2018 and 2019 were identified. Each team was assigned FTE equivalents by
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practitioner type and the total annual demand for ACT services was calculated for 2018 and 2019. For
details on team-based cared calculations see Appendix C.
Importantly, as SUD-Residential and ACT service demand were calculated on a statewide level these
data were not assigned to a specific county but rather quantified at the state level. Further, as these
data were aggregated beyond the individual claim level ACT services could not cleanly be defined as MH
or SUD. Thus, when a classification of MH or SUD was required to extrapolate these data beyond
Medicaid the minutes from ACT services were split into MH or SUD categories using a probabilistic
method where claim designation was classified based on the overall probability of a claim being
classified as MH or SUD.

Summarizing Historical Demand
Baseline Dataset Generation
Previous approaches to estimate behavioral health workforce dynamics have largely been based on
survey data coupled with analysis of public databases. For example, a recent behavioral health
workforce study from the Health Resources and Services Administration (HRSA) 6 estimated behavioral
health demand using census surveys databases containing information regarding demographic,
socioeconomic, health status, and health behavior to estimate the demand for behavioral health.
Similarly, behavioral health workforce supply was estimated using demographic and geographic
characteristics of the health workforce from census surveys, along with demographic and geographic
data from professional associations, education trends, and predictions of workforce changes based on
workforce characteristics such as age or potential for career changes. While these approaches are useful
for estimating the demand and supply for behavioral health services at a high level, they do not address
more specific needs, such as separating MH and SUD demand, or treatment at specific facilities for
unique services.
To further understanding of both met and unmet behavioral health demand these approaches must be
augmented with granular analyses. The approach described herein uses actual claims data from both
Medicaid and OhioMHAS. Using these historical claims datasets not only increases the granularity at
which the data can be assessed but also generates baseline datasets rooted in data rich claims.
Together, these data provide an accurate baseline from which non-Medicaid and non-OhioMHAS
behavioral health demand can be projected.
To summarize the historical demand for both Medicaid and OhioMHAS claims data from 2013-2019, for
Medicaid, and 2014-2019 for OhioMHAS, were used. Claims data made available included those
designated as behavioral health claims by the State of Ohio. Data was made available on the Innovate
Ohio Platform. The Innovate Ohio Platform provides an integrated and scalable platform for data sharing
between state agencies. This integrated platform enables data sharing across agencies and serves as a
hub for amalgamating relevant data sources for the analysis presented here. Available data in IOP were
analyzed to create two separate summary files for claims provided by Medicaid and OhioMHAS
respectively. A standard analytical pipeline was applied to both datasets where applicable, enabling
creation of two separate yet relatable baseline behavioral health demand datasets.
The baseline datasets were prepared as follows. The procedure codes tracker was used to assign
treatment time in minutes to all relevant behavioral health related procedure codes and procedure code
modifiers. For each paid claim the procedure codes, as well as all procedure code modifiers, were added
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to assign each claim a time component. Relevant descriptive information associated with each claim was
added, and the treatment time was summarized by year, county, MH or SUD, gender, age, service type,
practitioner type and facility type.
In order to identify claims as MH or SUD, a mapping table was created from all claims in the Medicaid
and OhioMHAS datasets. This table used the diagnosis codes (ICD code) to classify a claim as MH or SUD
(Appendix A). The primary billing diagnosis code associated with each claim was then used to identify
the claim as either MH or SUD.
Of note, demand is summarized on an annual basis, which ensures sufficient data to more accurately
estimate met and unmet demand as well as allows for a direct comparison to practitioner supply
information which are available on an annual basis. See the companion Analysis of Behavioral Health
Workforce Supply Across the State of Ohio report for details on workforce supply. Thus, demand
minutes occurring at the start of the year, for example in January, along with those occurring at the end
of year, for example in December, are equally accounted for. Annual accounting of claims accounts for
any churn in recipients and fluctuations in demand throughout the year. However, as seen in Figure 1,
the number of claims and recipients throughout the year remain relatively steady, indicating the annual
accounting serves as a good proxy for assessing demand throughout the year.

Claims
Recipients

Figure 1. Analysis of claims (black) and recipients (blue) by month for each year from 2013-2019. The data show a relatively
consistent number of claims and recipients across each year.

10

Ohio Behavioral Health Demand

Practitioner Type Modeling
A key feature of the historical demand analysis is the quantification of demand by practitioner type. This
information is key as it will aid in understanding which specific practitioner types are in demand in
specific geographic locations and/or for specific services. Quantitative historical practitioner type
information is also important for establishing the historical baseline for practitioner type demand, which
will serve as an input for forecasting practitioner type demand moving forward. Due to the nature in
which the claims data are submitted by providers, the specific rendering practitioner type information is
unavailable for the OhioMHAS provided claims and only consistently reported in the 2018-2019
Medicaid claims data. Prior to the Behavioral Health Redesign, the rendering practitioner type
information was not required on Medicaid claims. This resulted in nearly 30% of the data from the
summarized Medicaid baseline dataset lacking practitioner type information. As consistent practitioner
type information from throughout the entire 2013-2019 Medicaid dataset is necessary to accurately
quantify historical practitioner type demand, as well as to forecast this demand beyond 2019, a machine
learning model was constructed to impute the missing practitioner type data.
To create the model a complete training dataset with no missing information was generated. This
required imputation of age information for around 5% of the baseline dataset. Ages were imputed
based on the distribution of ages on the Medicaid claims, with probabilities based on the percent of
overall demand minutes (Table 4). This also involved classification of ACT team-based care into MH or
SUD services, which was conducted probabilistically as described in the Procedure Code Time Tracking
section.
Demand
Minutes
(Millions)
1,847

Total Demand
% of All Minutes Minutes (Millions)
35.0%
1,847

Age Classification
Child

Age Group
0-18 Years of Age

Adult

19-28 Years of Age

889

16.8%

29-38 Years of Age

1,024

19.4%

39-48 Years of Age

646

12.2%

49-58 Years of Age

556

10.5%

59-68 Years of Age

243

4.6%

82

1.5%

68+ Years of Age

3,440

% of All Minutes
35.0%
65.0%

Table 4. Percent of demand minutes for historical Medicaid claims data.

The practitioner type imputation model not only needs to identify what practitioner types likely
performed the service but how the total minutes of service are broken out between the identified
practitioner types. Table 5 provides an example of this approach. Data from 2019 that includes
practitioner type information reveals that in Belmont County, females between the ages of 19 and 28
with a SUD diagnosis treated for evaluation and management were treated by both
physicians/osteopaths and nurse practitioners. Analysis of the service minutes shows that nurse
practitioners accounted for 74% of these service minutes. To accurately predict practitioner types from
a similar group in data from 2017 the practitioner type imputation model must predict both the
rendering practitioner as well as distribute treatment minutes between the practitioner types. As can be
seen in Table 5, the model predicts both physician/osteopath and nurse practitioner as the practitioner
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types, which were previously unavailable. Further, the model predicts that 69% of the treatment
minutes should be assigned to nurse practitioners.
2019 Data
Year

County

MH or SUD

Gender

Age

Service Type

2019

Belmont

SUD

F

19-28 Years of Age Evaluation &
Management

Practitioner Type

Minutes

Physician Osteopath

402

Nurse Practitioner

1161

Practitioner Type

Minutes

2017 Data
Year

County

MH or SUD

Gender

Age

Service Type

2019

Belmont

SUD

F

19-28 Years of Age Evaluation &
Management

Null

451

Practitioner Type

Minutes

Physician Osteopath

140

Nurse Practitioner

311

2017 Practitioner Imputed Data
Year

County

MH or SUD

Gender

Age

Service Type

2019

Belmont

SUD

F

19-28 Years of Age Evaluation &
Management

Table 5. Data from 2019 used to train the practitioner type imputation model along with data from 2017 prior to and after
the practitioner type imputation model was applied. The practitioner type imputation model predicts both the practitioner
types associated with the summary data as well as partitions the minutes associated with each practitioner type.

To generate the model a training dataset encompassing all claims with known practitioner types was
created. Once this training dataset was prepared and coupled with the desired practitioner type and
service minutes distribution, an extreme gradient boosted decision tree (XGboost) 7 model was trained
on the data. Multiple techniques were applied to optimize model training and reduce model bias
including categorical variable encoding and normalization as well as synthetic minority oversampling
technique 8. Details of the XGboost model can be found in Appendix D. Model performance was
evaluated using ROC/AUC analysis. Receiver Operator Curves (ROC) plot the false positive rate
compared to the True positive rate for model predictions while Area Under the Curve (AUC) is used to
quantify the ROC curve. Figure 2 shows the ROC/AUC analysis for the practitioner type imputation
model. For all practitioner type the model produced and AUC score of 0.91, indicating a high performing
model as the best possible AUC score is 1. Detailed results for each practitioner type as well as model
summary statistics can be found in Appendix D.
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The model was then applied to the remaining data that lacked practitioner type information to create a
complete Medicaid historical dataset. After applying age and practitioner type imputation, the baseline
historical dataset contained data from historical Medicaid claims from 2013-2019 summarized by MH or
SUD claim type, county, patient age, service type, facility, gender, and total service minutes.

Figure 2. ROC/AUC statistics for the
practitioner type imputation model.
The ROC plot compares model
specificity to sensitivity by comparing
the false positive rate to the true
positive rate of model predictions.
Shown for reference are a random
prediction (dashed black line) and a
perfect model (solid green line). The
model AUC score of 0.91 indicates a
high performing model.

Determining Ohio Behavioral Health Demand
To determine the overall demand for BH services the baseline datasets were summarized by
determining demand minutes across each Ohio county, adult or child services, the practitioner type,
service type, facility, and claim type (MH or SUD) for Medicaid data and the ADAMH board, adult or
child, service type, place of service, and claim type for OhioMHAS data. The demand minutes were
segmented by the above criteria to obtain detailed information regarding behavioral health demand. To
compare the demand data to datasets informing on the supply of the behavioral health workforce the
demand minutes were converted into Full Time Equivalents (FTE). FTEs were calculated from demand
minutes by first converting demand into hours, then dividing by the FTE equivalence in annual hours
(2000 hours for this report). Lastly, to account for time a practitioner spends performing billable
behavioral health services with a patient compared to other tasks a work efficiency coefficient was
added to the calculation. The work efficiency coefficient can be adjusted to modify the FTE calculation
based on different work efficiency levels, but for this report the work efficiency was set to 80%.
Given the unique nature of OhioMHAS claims and their association with ADAMH boards, a slight
modification was applied to converting the demand minutes into FTEs for OhioMHAS data. Rather than
convert directly to FTEs, minutes were aggregated based on each board, service type, age, place of
service, and MH or SUD diagnosis. FTEs for each scenario were then calculated as described above.
Lastly, given that providers for OhioMHAS claims may be dispersed across multiple locations, and even
counties, each calculated FTE was rounded up the nearest whole value. This accounts for demand from
those practitioners who are affiliated with the ADAMH boards but may not spend a majority of their
service hours billing to the ADAMH board.

13

Ohio Behavioral Health Demand

Projecting Ohio Statewide Behavioral Health Demand
To determine full spectrum of behavioral health demand throughout the state of Ohio the Medicaid
demand needs to be projected to the non-Medicaid population. To project the anticipated demand for
behavioral health services throughout the state, the Medicaid behavioral health demand was
extrapolated from the Medicaid summary dataset (Figure 3).
Figure 3. The historical Medicaid
claims data were used to extrapolate
the total Behavioral Health demand
(met and unmet demand) for the
State of Ohio. The data were
extrapolated for each county in Ohio
and segmented by adult or child, MH
or SUD, service type, facility and
practitioner type for each year
between 2013 and 2019.

First, the Medicaid summary data was aggregated by year, MH or SUD claim type, and adult or child
patients. As the initial goal is to calculate the total demand for the State of Ohio, the first step was to
apply a coefficient for the unmet need for MH or SUD services to the Medicaid data 9,10. Unmet need
occurs when a patient has a behavioral health issue but does not seek treatment due to prohibitive cost,
lack of knowledge of available services, or lack of ability to address the issue. Applying a coefficient for
unmet accounts for demand that is not directly reflected in claims data. Following adjustments of
patients and minutes for unmet need the number of individual patients in the Medicaid population
requiring MH, SUD or both services was identified. To avoid overrepresentation the unique number of
patients receiving behavioral health services was normalized by the percent of patients receiving both
MH and SUD services. From this data, the demand minutes per patient was calculated. To determine
what portion of the enrolled Medicaid population was receiving behavioral health services the overall
Medicaid population was determined using Ohio Medicaid enrollment data 11. Dividing the number of
patients by the enrolled Medicaid population results in the ratio of the Medicaid population receiving
behavioral health services, known as the BH ratio. This ratio was then applied to the non-Medicaid
population to determine the initial number of behavioral health recipients in the non-Medicaid
population. However, as the Medicaid population receives MH and SUD services at higher rates than the
general population, 1.5 times and 1.2 times respectively 12, the non-Medicaid population was reduced
based on the lower rate of behavioral health services. Next, to account for the churn rate in Medicaid
enrollment, the non-Medicaid recipient value was divided by the average Medicaid churn rate. This
resulted in the overall non-Medicaid population likely to require behavioral health services. Applying the
demand minutes per recipient value to the non-Medicaid population results in the total projected
behavioral health service minutes for the non-Medicaid population. Combining the Medicaid and nonMedicaid data results in the total demand for behavioral health services. Figure 4 outlines this process.
As these projections are based on the Medicaid and non-Medicaid populations the demand from
OhioMHAS services are inherently included in these projections. However, due to the unique and
14
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important role OhioMHAS data plays in the overall behavioral health demand for the State of Ohio, the
OhioMHAS demand has also been analyzed separately.

Figure 4. Diagram outlining the analytical process of projecting the Medicaid behavioral health demand throughout the
state to determine the total behavioral health demand across the state of Ohio.

Analysis
To interpret the behavioral health demand across the State of Ohio, it is important to assess demand
from multiple facets including geographic location, demand for specific practitioner types, and demand
at specific facilities. Prior to exploring these detailed demand analyses the total demand for behavioral
health services will be reviewed. This brief summary of the total demand for the state of Ohio is
imperative to place the demand results in context and can be seen as a benchmark for comparison.
Further, the analysis and insights presented here represent relevant and valued insights but do not
exhaust the spectrum of analysis and information housed within the data. In order to facilitate
continued exploration and analysis a Tableau dashboard containing the data presented herein has been
created. Details regarding this dashboard are discussed at the end of this analysis section.

Total Behavioral Health Demand
Total demand is a combination of the met and unmet demand for behavioral health. Importantly, total
demand represents not only those patients actively receiving care but also patients who are seeking
care but unable to receive it due to lack of workforce, as well as those patients who have a behavioral
health need but do not seek healthcare due to prohibitive costs, lack of knowledge about available
services, or lack of ability to address the problem. Comparing the active behavioral health workforce to
the behavioral health demand results in the percent of met demand for behavioral health services. In
15
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general, there is a high rate of unmet demand for behavioral health services across the country 1,2 with
national averages of unmet MH demand ranging from 51-57% depending on the source 1,2. Comparing
the total demand for behavioral health to the projected supply of behavioral health practitioners in Ohio
(see Analysis of Behavioral Health Workforce Supply Across the State of Ohio report for behavioral
health workforce details) results in an unmet behavioral health demand in Ohio of 46% for 2019.
Comparing this unmet demand to previous unmet behavioral health demand calculations for Ohio
shows results similar to those previously published (Table 6), validating the approach.
Source

Criteria

Statewide demand compared to OH Supply
analysis for 2019
Mental Health America Report 2020 for state of
OH

Adults with any mental illness who
did not receive treatment

Link

% Unmet
Demand

This Study

46%

Mental Health America

51%

Ohio Workforce Council Policy Solutions for Ohio’s Population with a high need for
Addiction & Mental Health Crisis Report 2018
mental health services

Ohio BH workforce Report 47%

Kaiser Family Foundation State Health Report for
state of OH

Kaiser Family Foundation 48%

Adults with mental illness who did
not receive treatment

Table 6. Comparing the percent unmet demand for the State of Ohio calculated in this study to previously published unmet
demand percentages for Ohio.
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Current and historical behavioral health demand for Ohio
Total demand for behavioral health services has been steadily increasing since 2013, as seen in Figure 5.
Between 2013 and 2019 the total demand increased 353%, with an average increase of 29% per year.
However, the year over year increases in behavioral health demand vary from year to year, ranging from
an 8% increase between 2018 and 2019 to a 45% increase from 2017 to 2018. Many factors likely
influence these changes, including health factors such as the opioid epidemic 13 and policy changes, such
as the Behavioral Health Redesign. Of note, the Behavioral Health Redesign added two new services
with high levels of demand, the SUD-Residential and Assertive Community Treatment (ACT). These
services account for much of the year over year increase from 2017 to 2018, as removing these services
from the analysis results in a 15% increase in demand, compared to 45%. Importantly, while the total
behavioral health demand projections are based on Medicaid claims data, the fluctuations in behavioral
health demand and general increasing trend cannot be solely attributed to changes or increases in the
Medicaid population. While behavioral health demand has increased 353% since 2013, the total
Medicaid enrolled population increased only 17% 14. Moreover, after Medicaid expansion took place in
2014 the increase from 2014 to 2015 in behavioral health demand was roughly 30%, while Medicaid
enrollment increased 9% 14. Taken together, these data point towards in increasing demand for
behavioral health services in the coming years.
Total Behavioral Health Demand in FTEs
Figure 5. The total behavioral health
demand in FTEs is plotted from 2013 to
2020 (top). The year over year percent
change in total FTE demand is plotted for
the same date range (bottom). The total
demand in FTEs as well as the percent
change are labeled for each year. The total
demand has been steadily increasing from
2013-2019 with peak rates occurring
between 2013 to 2014 and 2017 to 2018.

Comparing Mental Health and Substance Use Disorder Demand
Breaking out behavioral health demand into its two major components, MH and SUD, reveals similar yet
distinguishable trends. Both MH and SUD services display continuous increases in demand from 2013.
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However, while MH services accelerated between the years of 2016 and 2017, SUD services display a
marked increase between the years of 2017 and 2018 (Figure 6), due in large part to the addition of
SUD-Residential and ACT services. Interestingly, 2018 marked the first year since 2009 that overall
opioid overdose deaths dropped from the previous year 13. Moreover, 2017 was the deadliest year for
opioid overdose deaths, while 2018 was the first year in nearly a decade that overdose deaths from all
opioid types, prescription opioids, heroin, and synthetic opioids decreased from the previous year 13.
Between the years of 2017 and 2018 SUD demand increased 104%, suggesting a potential correlation
between increased SUD demand and a decrease in opioid overdose deaths.
Analysis of the total demand for 2019 shows a nearly even split for MH and SUD services, with MH
services accounting for 52% of the total demand (Figure 6). Comparing the minutes of service time per
recipient and overall number of recipients for SUD and MH reveals that on average SUD services are 1.7
times longer than MH services, but that the number of SUD recipients averages about 30% of the
number of MH recipients. Thus, while there are fewer SUD recipients, the demand for services is nearly
equal to that of MH since service times are longer for patients with a SUD diagnoses.
Behavioral Health Demand by MH or SUD

2019 Demand

Figure 6. Total demand in FTEs for mental health (MH) in blue and SUD services in red for the years of 2013-2019. The total
demand in FTEs are labeled for each year as is the year over year (YoY) percent change in demand for MH or SUD services. The
demand for MH and SUD services in 2019 is also shown, demonstrating 52% of total demand for MH services and 48% total
demand for SUD service.

Behavioral Health Demand by County
Analysis of the overall behavioral health demand by county for 2019 shows the expected trend of
highest demand in areas with the largest populations. For example, Cuyahoga, Franklin, and Hamilton
counties are all highly populated counties and indeed all display high levels of behavioral health demand
(Figure 7, top left). However, there are several less populated counties that also display high levels of
behavioral health demand. Scioto and Lawrence counties rank among the top for demand yet rank 33rd
and 42nd in population out of the 88 counties respectively.
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To further explore the relationship between demand and population the behavioral health demand per
10,000 residents was assessed. This analysis revealed several counties within the south-eastern region
of Ohio that displayed increased demand compared to other counties, regardless of their population.
Further analyzing the demand in these counties by MH or SUD revealed that much of this increase in
demand is due to increased demand for SUD services (Figure 7, top right and bottom). This may indicate
a region-specific increased demand for behavioral health services focusing on SUD related diagnoses.
[remainder of page left intentionally blank to accommodate full page figure on the next page]
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Total Behavioral Health Demand

SUD Demand per 10,000 Residents

SUD Demand per 10,000 Residents

Figure 7. Top Left: Total behavioral health demand in FTEs by county in Ohio. Top Right: Behavioral health demand per 10,000
residents for SUD services by county in Ohio. Bottom: FTE demand per 10,000 residents for SUD services for the top 20 counties
in Ohio based on SUD demand per 10,000 residents. Demand for SUD services standardized by population shows a cluster of
increased demand in south-east Ohio.
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Demand by Practitioner Type
Analysis of the behavioral health demand by practitioner types identifies varying demand for the
different practitioner types identified in this report. Consistent with overall demand trends, the demand
for different practitioner types is steadily increasing, see Table 7 for details.

Practitioner Type

2013

2014

2015

2016

2017

2018

2019

38

94

153

166

225

1,430

1,840

Chemical Dependency
Counselor

2,164

3,962

5,927

7,639

8,861

8,184

7,966

Counselor

2,003

2,814

3,589

4,114

7,255

8,704

9,790

356

564

738

841

769

2,694

2,910

36

60

91

122

172

419

348

0

0

0

0

2

386

449

Physician Osteopath

176

469

489

506

640

4,552

4,953

Psychologist

386

523

827

522

533

827

922

QMHS/CM

3,952

5,073

5,891

6,431

6,959

9,366

8,392

Social Worker

1,909

2,661

3,380

3,811

6,275

9,547

12,393

11,020

16,220

21,085

24,152

31,691

46,109

49,963

APRN

LPN/RN
Marriage and Family
Therapist
Peers

Total

Table 7. Demand in FTEs for each of the classified practitioner types from 2013 to 2019

An important feature for assessing the demand by practitioner type is to compare that demand by the
relative supply of each practitioner type to identify where unmet demand may accumulate. Detailed
information on practitioner supply can be found in the companion Analysis of Behavioral Health
Workforce Supply Across the State of Ohio report. Here we will briefly discuss the demand as it relates
to current supply for practitioner types for the year 2019. Figure 8 shows the breakdown of supply and
demand overall, and for each practitioner type in 2019. While most supply and demand comparisons
show a deficit, the Peer supply is currently the only practitioner type showing a surplus.
The greatest discrepancies in demand for practitioner type are associated with nurse practitioners
(APRN) and physicians and osteopaths. Of note, after the Behavioral Health Redesign the demand for
both APRNs and physicians and osteopaths increased dramatically, indicating that these practitioner
types will likely play a key role in providing behavioral health services moving forward. Chemical
dependency counselors are another practitioner type with changing dynamics. During the height of the
opioid epidemic the demand for chemical dependency counselors increased steadily from 2013-2019,
showing an overall increase of 309%. As discussed previously, 2018 marked the first year in which opioid
related overdose deaths declined from the previous year, and indeed demand for chemical dependency
counselors decreased modestly by 7.6%. With a 2.7% decrease in demand from 2018 to 2019, the trend
for chemical dependency counselor demand appears to be stabilizing. However, as seen in Figure 8,
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there is still a significant shortage of chemical dependency counselors required to meet the anticipated
demand.
Analyzing the demand for practitioner types with a specific focus on behavioral health, such as
counselors, social workers, marriage and family therapists, and psychologists, compared to those
practitioner types whose scope may include a broader patient population (APRN, Physician/Osteopath)
reveals increased demand and a workforce shortage for nurse practitioners, physicians and osteopaths.
This may indicate a need to identify ways to increase the portion of these practitioners specializing in a
behavioral health scope of practice.
Practitioner Supply and Demand
Figure 8. Comparison of total practitioner demand for
behavioral health services in FTEs compared to the
current practitioner supply in FTEs. The data displayed
are for the year 2019, with practitioner supply shown
in blue bar and the total behavioral health demand
shown as a red line. The overall supply and demand
comparisons are shown at the top while the supply
and demand for each practitioner type is broken out
below.
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Demand by Facility
Analysis of behavioral health demand by the defined facility types demonstrates that much of the
demand is located at SUD treatment programs and community mental health centers (Figure 9). While
the remainder of the demand is spread across general hospitals, federally qualified health centers and
psychiatric hospitals, of specific interest is how demand is changing at general hospitals, not necessarily
designated by the American Hospital Association for longer term behavioral health needs 17. Often,
general hospitals may serve as a catch all for behavioral health patients 15. This is especially true of
emergency departments, which provide a continually accessible facility, yet few are equipped with the
needs to handle behavioral health needs 15. Indeed, examining the trends in facility demand from 2013
to 2019 shows a dramatic increase in demand at general hospitals, beginning in 2018, and coinciding
with the Behavioral Health Redesign and the downturn in opioid overdose deaths (Figure 10).
Importantly, the majority of the demand continues to be at community mental health centers and SUD
treatment programs. Although, demand at community health centers has leveled off since 2017, while
SUD treatment program demand continues to rise.
Figure 9. Doughnut chart displaying
the breakdown of behavioral health
demand by facility in 2019. A
majority of demand is located at
SUD treatment programs and
community mental health centers.
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Facility

Figure 10. Demand in FTEs at three facility types are labeled for each year along with the year over year percent change in
demand. Note the different axis values for each facility. General hospitals saw a sharp increase in demand in 2018, in
coordination with the Behavioral Health Redesign.

Demand by Service Type and Adult or Children and Youth Services
Examining the behavioral health demand by different service types reveals that in 2019 the highest
demand services were psychotherapy and counselling, along with SUD Residential treatment services
and psychosocial rehabilitation. However, this demand varied greatly by services provided to adults or
children. Adults saw a majority of behavioral health demand focused on psychotherapy and counseling,
SUD Residential treatment services, and evaluation and management services. In contrast, the demand
for child and youth behavioral health services was concentrated on psychosocial rehabilitation and
psychotherapy and counseling, with increased demand for community psychiatric support as well.
Consistent with the expected demand levels for adults or child and youth services the demand for child
and youth behavioral services is overwhelming focused on MH services, comprising 98% of the overall
demand for children. In contrast, SUD demand in adults accounts for 66% of the total demand. With
adults comprising 71% of the total demand, it can be concluded that a vast majority of the demand for
SUD services originates from the adult population.
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While demand for both adult and child and youth services has been steadily increasing annually at
average rates of 34% and 23% respectively, the growth rate for demand of child and youth services was
slowing until 2018 (Figure 11). During 2018 the demand for child and youth services increased
dramatically, possibly as a result of the Behavioral Health Redesign. Similarly, year over year changes in
demand for service type were also affected by the Behavioral Health Redesign. For example, billing
specific to SUD-Residential and ACT facilitates was established during the redesign, and account for
changes seen in service type demand in 2018 and 2019. Evaluation and management services also
increase sharply after the redesign as these services were introduced into the behavioral health billing
system. In contrast to these newly introduced services, psychotherapy and counseling, which is the most
abundant service type, had steadily increased from 2013-2017, but demand has since leveled in 2018
and 2019.
Analysis of behavioral health demand by age and service type reveal how external factors such as policy
changes or the opioid epidemic can affect behavioral health demand for different demographics, such as
adults and children, and how these factors influence different behavioral health needs.

Figure 11. Year over year percent change in
behavioral health demand for adults and children.
The year over year change peaks for children in
2018, coinciding with the Behavioral Health
Redesign.

OhioMHAS Demand
Ohio Mental Health and Addiction Services demand represents the demand associated with the ADAMH
boards from across Ohio. These boards service indigent populations who may not have private health
insurance, may not be eligible for coverage, or who are not eligible for other healthcare service avenues,
such as Medicaid or Medicare. Demand from ADAMH boards correlates with the population levels
serviced by each board, with Franklin and Hamilton County boards having the highest demand for
behavioral health services. Trends in service for the 50 boards varied across the state with some boards
displaying consistent demand, such as Franklin county, Hamilton county, and the Mental Health and
Recovery Board of Wayne and Holmes county, while other boards, such as those in Columbiana and
Geauga counties, and the Mental Health and Recovery Board of Clark, Greene and Madison counties
show increasing demand from 2013-2019.
Analysis of the services provided by the boards reveals that most services for both MH and SUD are
focused on psychotherapy and counseling (Figure 12). These data also show the demand for services
from boards is slightly higher for MH services than SUD services, consistent with total statewide
demand. Lastly, most of the demand from the OhioMHAS claims is focused in locations where providers
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routinely see patients, outside of hospitals, community mental health centers, and state or local public
health clinics. This would indicate that demand for behavioral health services is centered at local
practices and providers within the communities serviced by the boards.

Figure 12. Tree plot comparing the MH demand (pink) and SUD demand (red) for different service types from the ADAMH
boards across Ohio. The size of the rectangle represents the demand for each service type.

Analysis Summary
In sum the demand for behavioral health services shows an increasing trend across the state of Ohio.
Demand for both MH and SUD services continues to rise as does demand for nearly all practitioner
types. Importantly, the granular analysis provide here identifies distinct characteristics of demand for
behavioral across the state of Ohio. For example, south-east Ohio has seen a rise in SUD related demand
accompanied by increased demand for social workers, chemical dependency counselors and physicians,
osteopaths and nurse practitioners. Building upon detailed analysis of the behavioral health demand
landscape, these analyses may serve as tool to navigate the unique behavioral needs of different
communities in an effort to address the 46% unmet demand throughout Ohio.

Tableau Dashboard
The data and analysis presented here represent only a fraction of the insights to be gleaned from this
rich dataset. In order to facilitate further exploration and analysis of the Ohio behavioral health demand
datasets a Tableau dashboard was created to house these analyses. The dashboard incorporates the
behavioral health demand data segmented by total demand, Medicaid demand, and OhioMHAS
demand. It also allows exploration of the data by county, diagnosis (MH or SUD), age (adult or child),
practitioner type, service type, and facility. Importantly, any combination of these features can be
assessed on the dashboard, presenting myriad possibilities for behavioral health insights.
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Appendix
Appendix A
ICD 10 diagnosis codes and their classification as either mental health (MH) or substance use disorder
(SUD) diagnoses.

ICD_10_Code-Groups
-BH-Redesign_10-2020_updates_with Notes.xlsx

Appendix B
Procedure code tracker used to identify service type as well as assign the service time component to
each CPT code present on a claim.
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Procedure Codes
Tracker.xlsx

Appendix C
Team-based care calculations to quantify demand for SUD-Residential and ACT services.
Team Based Care
Analysis.xlsx

Appendix D
Summary of Practitioner Imputation machine learning model development, training, optimization, and
validation.

Practitioner_Imputatio
n_Model.pptx
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Executive Summary
Use of the term “behavioral health” in this document is inclusive of both mental health (MH) and
substance use disorder (SUD).
Behavioral health has historically been, and remains today, a sector of healthcare that has a large
portion of unmet demand. Unmet demand is the result of an individual with a behavioral health
disorder who did not receive health care services due to worker shortage, prohibitive costs, lack of
knowledge about available services, or lack of ability to address the problem. Establishing a workforce
that is capable of meeting this demand remains at the crux of solving the issue of unmet demand. As the
demand for behavioral health continues to grow, the State of Ohio recognizes that new approaches for
assessing the behavioral health workforce in a detailed and quantitative manner will be required to
identify gaps in the workforce needed to meet this demand. To this end the State of Ohio commissioned
an exploratory analysis of the current and historical workforce supply for behavioral health services. Key
to this analysis was the use of state-specific datasets from Ohio licensing boards, the Ohio Department
of Higher Education and Ohio Department of Mental Health and Addiction Services. The use of detailed
licensing and education data allowed for a quantitative and granular exploration of the behavioral
health workforce throughout the state. The analysis reported here represents a foundational step
towards understanding the gaps that exist between demand and supply for behavioral health services,
highlighted by these key findings:
Key Findings
▪
▪
▪
▪
▪
▪

The behavioral health workforce increased significantly from 2013-2019 with a 174% increase
over this time period, averaging 36% growth per year
The supply of Chemical Dependency Counselors is increasing most rapidly at a yearly average
of 61%
A large majority of the behavioral health workforce, 44%, is between 25 and 34 years of age
Social workers make up the largest portion of licensed professionals at 28%, just 2% of the
population is made up of physicians.
Nursing degrees are increasing most rapidly year over year at an average of 54%, whereas
physician related degrees increased 12%
Behavioral health workforce is generally concentrated in densely populated counties, with less
populated counties displaying lower numbers of practitioners per 10,000 residents
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Glossary of Terms
Behavioral Health
Use of the term behavioral health in this document is inclusive of both mental health (MH) and
substance use disorder (SUD)
Mental Health (MH)
Mental health includes emotional, psychological and social well-being. Mental health disorders affect
one of these aspects of an individual.
Substance Use Disorder (SUD)
Substance use disorder is a complex condition in which an individual displays uncontrolled used of a
substance despite harmful consequences.
Unmet Demand
Unmet demand is the result of an individual with a behavioral health disorder who did not receive
health care services due to worker shortage, prohibitive costs, lack of knowledge about available
services, or lack of ability to address the problem
Unmet Need
Unmet need is a subset of unmet demand and is the result of an individual with a behavioral health
disorder who did not receive health care services due to prohibitive costs, lack of knowledge about
available services, or lack of ability to address the problem
OhioMHAS
In this document OhioMHAS refers to the Department of Mental Health and Addiction Services for the
state of Ohio. OhioMHAS is used in this document to identify when data or information were obtained
from Ohio Mental Health and Addiction Services.
Work Efficiency
Work efficiency is defined as the amount of time a practitioner spends directly treating patients for
billable services. Practitioner work efficiency is used to convert service minutes into full time equivalents
for each practitioner type, which allows comparison to workforce supply. For the purposes of this study
work efficiency was set to 80% for all practitioner types.

Introduction
The demand, and lack of supply for mental health and addiction services is a growing issue in America as
19 million adults report a substance use disorder and 47 million adults report having any mental illness
1,2,5
. Mental health (MH) and substance use disorders (SUDs) affect all age groups and people from a
variety of backgrounds and lifestyles. In order to provide adequate behavioral health services to meet
the needs of these individuals, a detailed view of the behavioral health workforce is required. Currently,
much of the knowledge surrounding the behavioral health workforce is focused at the national or state
level. While this can be useful in examining the overall state of the workforce, it cannot be used to take
strategic and targeted approaches towards addressing unmet behavioral health demand. Unmet
demand is the result of an individual with a behavioral health disorder who did not receive health care
services due to worker shortage, prohibitive costs, lack of knowledge about available services, or lack of
ability to address the problem 11. Behavioral health continues to be an area of healthcare with high rates
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of unmet demand. The national average of unmet demand ranges form 51-57% 1,2. In Ohio the unmet
demand has been estimated between 48-51% 1-3, just below the national average.
The demand for MH and SUD services is a crisis that continues to place stress on private and public
resources at both a federal and state level:
•
•
•

7.7% of adults 18 and over have a substance use disorder 4
20.6% of adults 18 and over have a mental illness, and among those with a mental illness 25.5%
of those have a serious mental illness 4
3.8% of adults 18 and over have both a substance abuse disorder and a mental illness 4

To fully understand how to match the behavioral health demand, the gaps between supply and demand,
or met and unmet demand must be determined. A well trained and suitable behavioral health workforce
is necessary to match the increasing demand for behavioral health services. To assess the shortage in
the behavioral health workforce a detailed and segmented view of the current workforce is required.
The State of Ohio recognizes the importance of having accessible and adequate resources to meet the
robust demand for behavioral health services. To examine these issues the State of Ohio initiated an
exploratory project focused on utilizing state level data sources to understand the current state of
demand for behavioral health services as well as the current workforce available to serve said demand.
The goal of this endeavor is to not only analyze the current state of supply and demand in Ohio, but to
project this analysis forward in order help the State prepare to meet future behavioral healthcare needs.
While both behavioral health workforce supply and demand in Ohio were analyzed, this report focuses
on the state of workforce supply in Ohio. This report covers the exploratory and predictive data analysis
related to assessing the current and historical workforce supply. To create the most accurate picture of
workforce supply, data from Ohio Licensing Boards along with higher education and peer provider
registration data were used to analyze workforce supply. These estimates are segmented by practitioner
type and county. Generating the workforce supply at this level of granularity establishes a baseline for
assisting the state of Ohio in identifying and solving the most pressing behavioral health needs.

Data Used in the Analysis
An integrated team of data scientists, data analysts, and subject matter experts was deployed to link
and analyze data sets provided by the State of Ohio to summarize the behavioral health workforce
supply in Ohio.
Licensing data was obtained from multiple professional licensing boards in Ohio. These data were
contained within a single dataset labeled Ohio Licensing Board, comprising E-license data from the State
Medical Board of Ohio, Ohio Board of Nursing, Ohio Board of Pharmacy, State Board of Psychology, Ohio
Chemical Dependency Professionals Board, and Ohio Counselor, Social Worker, Marriage and Family
Therapist Board. Table 1 below outlines the combined license data and additional data sources used in
this report.
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Table 1: Data used in the analysis

Agency
Ohio Licensing Board
Ohio Licensing Board
Ohio Licensing Board
Ohio Department of Higher
Education
Ohio Department of Mental
Health and Addiction
Services (MHAS)

Dataset
E-license
E-license
E-license

Datafile
License
Employment Location
Contact

Years of Data
2012-2021
2018-2021
2012-2021

ODHE

MHAS Degrees

2012-2019

MHAS Providers

Public Certifications
(Peers)

2016-2020

Approach
Key Definitions
Practitioner Type
Practitioner Type is defined from Medicaid claims data, calendar years 2018 - 2019 (dates chosen based
on the years of State records provided). Rendering, Performing, or Attending Provider Type Codes were
used to classify the practitioner type. They are as follows:
Table 2: Practitioner Codes used in analysis

Code
20, 24
37
38
42
47
96
52
54
65,72

Practitioner Type
Physician Osteopath
Social Worker
Registered Nurse/ Licensed Professional Nurse (RN/LPN)
Psychologist
Clinical Counselor
Qualified Mental Health Specialists, Care Management Specialists, and Peer Recovery
Supporters
Marriage and Family Therapist
Chemical Dependency Counselor
Advanced Practice Registered Nurse (APRN)

Study and Data Limitations
The analyses presented in this report are mainly derived leveraging E-Licensing data provided by
multiple Ohio licensing boards. As such, the results and analyses within this report are dependent upon
the quality and completeness of the datasets provided by the State of Ohio on the Innovate Ohio
Platform. Due to the nature in which these data were provided there are limitations in both the data
structure and availability. In order to extract the most relevant and valuable information from these
data sources several solutions to the limitations, including statistical based data extrapolation, were
implemented. Although the analyses presented here are robust, they are subject to fluctuation and
variability based on the data limitations and assumptions discussed below.
The main dataset driving workforce analysis was the E-licensing dataset. This dataset includes data from
2012-2020 on all active and inactive licenses for practitioners associated with the Medical, Nursing,
Psychology, Chemical Dependency Professionals, and Counselor, Social Worker and Marriage and Family
5
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Therapist boards within Ohio. The data also contained limited information on practitioner work location
and occupation type, and area of practice. Limitations within these datasets and the assumptions made
to adjust for these limitations are outlined in Table 3 below.
Dataset
E-license

Data Limitation
Practitioner area of focus is
not available prior to 2018

Solution and Assumptions
Area of focus is needed to narrow down the number of physicians and nurses to
behavioral health related fields. The number of behavioral health practitioners
prior to 2018 was extrapolated based on 2018-2020 data. This was achieved by
calculating the average percent of all Medical or Nursing licensees that were
designed at behavioral health as the major area of focus 2018-2020. This
average came out to be 4%. This 4% value was then applied to Medical and
Nursing licenses prior to 2018 to estimate the number of physicians and nurses
in the behavioral workforce in years prior to 2018.

Practitioner location data is
not available prior to 2018

County location was extrapolated based on 2018-2020 data. The average
percent of practitioner type by county was calculated for each county and
applied to years prior to 2018, similar to the area of focus extrapolation.

Licensees with locations
outside of Ohio being
included in the database

To ensure the veracity of the workforce data being analyzed, practitioners with
locations outside of Ohio were excluded to prevent overestimation of the
behavioral health workforce. Limiting the analysis to practitioners located within
the state also projects the gap between behavioral health supply and demand to
its fullest extent.

Practitioner age could not be
directly linked to individual
practitioner licenses

Practitioner age was summarized by the active practitioner population (20182021). Due to the difference in calculations, age data and license data cannot be
directly reconciled.

Individual practitioners
cannot be linked to
individual licenses

Due to the data structure each license number is unique but cannot be linked to
a specific individual. This results in the inability to link one practitioner to
multiple licenses. For example, a licensed social worker who also become
credentialed as a chemical dependency counselor may be identified as both a
social worker and chemical dependency counselor within the dataset.
Table 3. Data limitations, and subsequent solutions and assumptions to resolve the limitations from the E-licensing dataset used
in this report

The analytical assumptions and data limitation solutions were implemented to generate an impactful
analysis of the behavioral health workforce supply. However, the analyses presented are framed by
these data limitation and assumptions. Changes to the assumptions or data limitations will therefore
affect the outcomes discussed herein. Lastly, all calculations are current as of the submitted date (March
26th, 2021). Any changes to datasets used in the analyses, data pulled form public data sources, or data
sources informing calculations will not be reflected in the data and analyses presented herein.
Analysis of the supply datasets encompasses January 2013 through December 2019 in accordance with
available demand data. The demand dataset spans this timeframe and does not include data from 2020
due claims lag, which is detailed in the companion Understanding the Demand of the Behavioral Health
Workforce report.

Policy Considerations
Beginning in January 2018 changes were implemented concerning the MH and SUD treatment services
that are covered by Medicaid in Ohio 5. These changes are collectively referred to as the Behavioral
Health Redesign and are an important consideration for analyzing the Medicaid behavioral health
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demand, as well as for projecting the demand statewide. Some of the highlights of the Behavioral Health
Redesign include: 1. The ability for providers to bill Evaluation and Management codes, 2. Additional
procedure codes available to be billed by RNs and LPNs 3. Changes to existing procedure code time
components, as well as implementation of new procedure codes and expiration of some existing
procedure codes, 4. Addition of SUD-Residential and Assertive Community Treatment Services, and 5.
Inclusion of rendering provider NPI information on the claim, which occurred for independently licensed
practitioners in January of 2018, and in July of 2018 for dependently licensed practitioners. The
Behavioral Health Redesign also encouraged providers to practice at the top of their scope of practice by
implementing tiered rates for services based on the practitioner level. Where the Behavioral Health
Redesign impacted data analysis and the changes to the analytical approach to account for this policy
change are noted throughout the report.

Summarizing Historical Supply
To summarize the historical workforce, license data was pulled from the E-license database on the
Innovate Ohio Platform (IOP). IOP provides an integrated and scalable platform for data sharing among
state agencies within Ohio. This integrated platform enables data sharing across agencies and serves as
a hub for amalgamating relevant data sources for the analysis presented here. Available E-License data
(2013-2019) was used to generate a summary file which in turn provided input for the analyses
presented here.
The summary file was created as follows. To begin the analysis, all active licenses were pulled from
2013-2019. Using the difference in years between the issue date and the expiration date every active
year was marked for each license. The data was then filtered to include only behavioral health
practitioners. This includes: LPNS/RNs, APRNs, Chemical Dependency Counselors, Marriage and Family
Therapists, Counselors, Psychologists, Social Workers and Physicians. Physicians, APRNS and LPNS/RNS
were further filtered to behavioral health specific specialties - data was not available on practitioner
specialty prior to 2018, thus these data were extrapolated as discussed in the Study and Data Limitations
section. The average percentage of behavioral health physicians and nurses was calculated for 20182020. The number was then used to calculate the estimated number of behavioral health physicians and
nurses prior to 2018.
To finalize practitioner classification, Peer data and Qualified Mental Health Specialists and Care
Management Specialists (QMHS/CM) data was stacked on the rest of the practitioner data. Peer data
was pulled from the peer database, and QMHS/CM data was pulled from the Medicaid Demand
summary file. There was no complete source of data on QMHS/CM practitioners, thus the methodology
described in a recent study from the Health Resources and Services Administration in HRSA 5 was used
and the QMHS/CM supply was set equal to the projected statewide met demand. Projected statewide
met demand was calculated by multiplying the projected total demand (obtained from the Analysis of
Behavioral Health Demand Across the State of Ohio report) by the fraction of adults who reported a MH
need but did not receive treatment 1. This resulted in the projected met demand, in FTEs, for QMHS/CM
practitioners across Ohio. These values were calculated from 2013-2019 and used to baseline workforce
supply for QMHS/CM practitioners.
To conclude the calculations, active licenses were summarized across counties and practitioner types.
Prior to 2018 location data was not available so once again the extrapolation technique was used. The
average percent of licenses per county was calculated based on 2018-2020 data. This average percent
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per county was then used to project county data prior to 2018. The final summary file shows number of
active licenses summarized across county, practitioner and year.
In addition to the summary file, three supplemental files were created to provide additional information
on the state of behavioral health workforce supply.
The first supplemental data file created was focused on the age of the workforce supply. The data
focused on the age of the current licensed workforce population (2018-2021). The file summarizes the
number of active licensed practitioners across six different age buckets. Summarizing the age of the
population offers insight into what portion of the behavioral health workforce is at risk of being lost to
retirement.
The second supplemental file was centered around education data – or the potential incoming
behavioral health workforce (2012-2019). Degrees are not an exact match to the practitioners featured
in the license summary file due to data availability and lack of a direct connection between degree types
and eventual license types, but the education summary file offers a high-level view of graduates with
behavioral health related degrees.
The third reports on the current supply of Chemical Dependency Counselors with a focus on prevention,
known as prevention specialists. Medicaid and OhioMHAS claims data do not allow a direct comparison
of prevention specialists workforce and behavioral health demand due to the inability to directly relate
current procedural terminology codes to prevention demand. Thus, a comparison of prevention
specialist workforce supply and SUD demand for chemical dependency counselors across Ohio from
2019 was used to inform on the state of prevention specialists in and can be found in Appendix B.
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Analysis
Overall Practitioner Supply
Presently (2019) there are approximately 27,000 behavioral health practitioners licensed in Ohio. Social
workers make up the largest percentage of the population at 28%, while just 2% of the licensed
practitioner population is comprised of physicians (Figure 1).

Figure 1. Tree plot comparing practitioner type and the number of FTEs associated with each practitioner type for 2019.

Comparing these data to data on behavioral health practitioners from the Robert Wood Johnson
Foundation 6, which quantifies practitioners based on National Provider Identification numbers provided
by the Centers for Medicare and Medicaid (Table 4), reveals similar overall number of practitioners as
well as annual trends in the Ohio behavioral health workforce.
Behavioral Health Practitioner Workforce in FTEs
Dataset
This Study

2013
4,600

2014
8,064

2015
11,284

Robert Wood Johnson
Foundation6

4,520

11,185

14,773

2016
14,358

16,561

2017
17,303

2018
25,714

2019
27,044

18,255

20,699

24,738

Table 4. Comparison of estimated total behavioral health practitioner FTEs from 2013-2019 from this study and the annual
County Health and Rankings Roadmap study from the Robert Wood Johnson Foundation.

9

Ohio Behavioral Health Workforce
Year over year the behavioral health workforce supply is increasing steadily at an average of 36%. From
2018-2019 the rate of growth of licensed practitioners dropped off by only increasing 5%, in comparison
to 2017-2018 where the population increased by 49% (Figure 2).
Two potential hypotheses for the differences in year over year growth from 2017 – 2019 are as follows.
The first hypothesis concerns the implementation of Behavioral Health Redesign. The Redesign changed
the way practitioner and claims data is collected; thus, it is possible that licensing data was more broadly
quantified and assessed in a more detailed manner, leading to the increase in supply from 2017 to 2018.
Similarly, the Behavioral Health Redesign encourage practitioners to practice at the top of their scope of
practice by implementing tiered rates for services based on the practitioner level. This may account for
more practitioners practicing with an area of focus in behavioral health. Second is the opioid epidemic.
Within Ohio the highest number of opioid related deaths was recorded in 2017 7. However, 2018 saw
the first time in nearly a decade that opioid related deaths decreased 7. The drop in opioid related
overdose deaths corresponds with not only the increase in behavioral health practitioners but also the
prescription limit law within Ohio, which limited the dispensing and prescribing of opioid medications 810
. These limitations were implemented throughout 2017, marking 2018 as the first complete year these
limitations were in effect 9,10. Thus, changes relating to handling of the opioid epidemic may have also
contributed to the increase in the behavioral health workforce in 2018.

Figure 2. Top: Behavioral health
practitioner supply plotted from
2013-2019. FTEs per year are
labeled. Bottom: Year over Year
percent change in total
behavioral health practitioners.

Practitioner Supply Compared to Total Demand
An important feature for assessing practitioner supply is to compare the overall supply to the projected
total behavioral health demand by unique practitioner types. Detailed information on practitioner
demand can be found in the Analysis of Behavioral Health Demand Across the State of Ohio report. Here
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we will briefly discuss practitioner supply as it relates to the projected total statewide demand for
practitioner types for the year 2019. Figure 3 shows the breakdown of supply and demand overall, and
for each practitioner type in 2019. While most supply and demand comparisons show a deficit, the Peer
supply is currently the only practitioner type showing a surplus. Analyzing workforce supply for
practitioner types with a specific focus on behavioral health, such as counselors, social workers,
marriage and family therapists, and psychologists, compared to those practitioner types whose scope
may include a broader patient population (APRN, Physician/Osteopath) reveals increased demand and a
workforce shortage for practitioners eligible for a broader scope of practice based on estimated total
demand.

Practitioner Supply and Demand

Figure 3. Comparison of total practitioner demand for
behavioral health services in FTEs compared to the
current practitioner supply in FTEs. The data displayed
are for the year 2019, with practitioner supply shown
in blue bar and the total behavioral health demand
shown as a red line. The overall supply and demand
comparisons are shown at the top while the supply
and demand for each practitioner type is broken out
below. The gap between the supply and projected
statewide total demand is the space between the blue
supply bar and red demand line and represents unmet
demand.
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Practitioner Supply by County
Analysis of the overall behavioral health workforce supply by county for 2018 shows the expected trend
of the highest supply in counties with the largest population. For example, Franklin, Cuyahoga and
Hamilton are all densely populated counties showing high levels of supply (Figure 4 top left).
Practitioner Supply in FTEs per County

Practitioner Supply in FTEs per 10,000 Residents per County

Bottom 10 counties

Practitioner Supply in FTEs per 10,000 Residents per County

Top 10 counties

Figure 4. Top Left: Total behavioral health supply in FTEs by county in Ohio. Top Right: Behavioral health supply per 10,000
residents by county in Ohio. Bottom: FTE supply per 10,000 residents, shown are the top and bottom 10 counties in terms
of practitioners per 10,000 residents.

To further explore the relationship between supply and population the behavioral health supply per
10,000 residents was assessed (Figure 4 top right). This analysis revealed several counties within the
south-eastern region that displayed increased behavioral health supply per 10,000 residents compared
to other counties, regardless of their population. This trend in supply correlates with the increase in
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demand in these counties for SUD services (see Analysis of Behavioral Health Demand Across the State
of Ohio report for details). This may indicate a region-specific increased demand for behavioral health
services focusing on SUD related diagnoses, and in turn an increase in supply for those services. Analysis
of practitioners per 10,000 residents also identified the counties of Monroe, Holmes, and Paulding as
having the fewest practitioners per 10,000 residents while Cuyahoga, Franklin and Hamilton counties
have the most practitioners per 10,000 residents. These data suggest that even what standardized by
population the most populous counties tend to have higher ratios of practitioners per resident
compared to less populated counties.

Higher Education Practitioner Pipeline
An important factor in assessing the practitioner supply involves understanding how the potential pool
of new candidates is increasing or decreasing. One approach to this is to analyze higher education
degree data and assess the number of new graduates with degrees in behavioral health related fields.
Here, data from the Ohio Department of Higher Education was used to quantify multiple behavioral
health related degree types over the past eight years, in an effort to understand how the pool of
potential additions to the behavioral health workforce is changing.
In 2019 over 16-thousand potential practitioners graduated with behavioral health related degrees
(Figure 5). Year over year the number of behavioral health related degrees is increasing at an average of
35%. This growth rate correlates well with the average growth rate in the behavioral health workforce,
which stands at 36% for the same time period (Figure 2). Nurses made up the largest portion of
behavioral health degrees with 64% of the degrees being nursing related. The rate of potential
physicians (including MDs and DOs) entering the workforce is increasing at the slowest rate – averaging
12% per year. Given that physicians represent one of the practitioner types where there is the largest
gap between supply and demand (Figure 3), this may represent a potential to widen the gap between
met and unmet demand for physicians practicing behavioral health.

Number of Degrees

Degree Subject

Figure 5. Line chart tracking behavioral health related degrees from 2012-2019 broken out by degree type.
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Examining Practitioner Age
A second important demographic for understanding practitioner workforce is assessing the pool of
practitioners that are exiting the workforce. One way of approaching this is to analyze ages of various
practitioner types to glean information on penitential retirees from the workforce. To assess the age
distribution of practitioners in the Ohio behavioral health workforce the ages of practitioners associated
with different licensing boards were analyzed. Figure 6 shows the distribution of ages of each
practitioner licensing board, combing data from 2018-2021. For each practitioner type the age of active
practitioners is most proportionately concentrated in the 25-35 age range (Figure 6), making up 44% of
the overall population. Only a 5% of the overall of the practitioner population is 55+ and nearing
retirement age. Of note, psychology practitioners have a distinct portion of practitioners over the age of
60, making this group more susceptible to changes in practitioners supply due to retirement. Lastly,
when the ages of behavioral health practitioners are compared to all practitioners (Appendix A, Figure
7), regardless of scope of practice there are no major changes to these age distributions. This signifies
that the behavioral health practitioner age distribution is representative of overall practitioner age
distribution across the state of Ohio.

Figure 6. Age distributions across licensing boards for behavioral health practitioners in Ohio.

Analysis Summary
In summary, analyzing workforce data from 2013-2019 offered a clear picture of the behavioral health
workforce in the state of Ohio. The workforce has increased over the past seven years, in conjunction
with a growing demand for behavioral health services. The workforce is distributed across the state in
accordance with population. However, even when standardizing practitioner supply by the population,
less populated areas still contain fewer overall behavioral health practitioners. Similarly, the distribution
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of practitioner types is uneven as well. Nurse practitioners, physicians and osteopaths represent a
smaller fraction of the practitioner pool but display increasing demand. Encouragingly, higher education
degrees associated with behavioral health are increasing at a similar rate as the overall demand and
much of the practitioner population is under the age of 45. As expected, however, the analysis of the
Ohio behavioral health workforce compared to total demand does reveal a gap, leading to unmet
demand for behavioral health services.

Tableau Dashboard
In order to facilitate further exploration and analysis of the Ohio behavioral health workforce supply
datasets a Tableau dashboard was created to house these analyses. The dashboard incorporates the
behavioral health workforce supply data presented here, coupled with the demand data presented in
the Analysis of the Behavioral Health Workforce Demand Across the State of Ohio report.
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Appendix
Appendix A
Analysis of practitioner age distribution for all practitioners broken down by board. Note that only
Medical and Nursing boards will contain data not represented in Figure 6.

Figure 7. Age distributions across licensing boards for all practitioners in Ohio. Overall, the largest portion of
providers is in the 25-35 age range.

Appendix B
Analysis of prevention specialist subtype of the chemical dependency counselor practitioner type.
Analysis compares the number of prevention specialists employed per county to the overall demand for
chemical dependency counselors within that county for 2019.

Prevention_Specialists
_Analysis.pptx
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