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1 Introduction and Motivation

In 2010, the United States Interagency Council on Homelessness released their
goals to end chronic homelessness by 2015, prevent and end veteran homeless-
ness by 2015, prevent and end family homelessness by 2020, and to set a path to
ending all types of homelessness (United States Interagency Council on Home-
lessness [2010]). Local Continua of Care (CoCs) are expected to join in this
mission and work toward ending homelessness in their own communities. CoCs
are encouraged to use Homeless Management Information System (HMIS) data
in new and innovative ways, measuring project outcomes and improving effec-
tiveness.

When it comes to measuring outcomes, not all projects are created equal.
Success in a permanent supportive housing project will likely look different
than success in an emergency shelter. Similarly, project success rates can hold
different meaning depending on the clients served.

1.1 Example

Suppose there are two transitional housing projects, one in Eau Claire, Wiscon-
sin and one in Sheboygan, Wisconsin1, and both have a 75% program comple-
tion rate. (We may also look into the percent of clients leaving with income, the
percent of clients leaving to a permanent housing destination, and the 6-month
recidivism rates for clients who have exited the program. Suppose these mea-
sures are also comparable.) We may further compare these projects by analyzing
the demographics of clients served.

Upon analysis, we find that 70% of clients served in the Eau Claire transi-
tional housing project entered the program with some source of income. Most

∗This project began as a collaboration between the Wisconsin Balance of State Continuum
of Care and the Wisconsin Bureau of Supportive Housing. This update to the model was
created by the Institute for Community Alliances (ICA) under the direction of the Balance of
State CoC with support from the HMIS Advisory Board. For more information, please visit
icalliances.org. For questions or comments regarding this report, please contact ICA HMIS
System Analyst Jesse Dirkman at jesse.dirkman@icalliances.org.

1This example is for demonstrative purposes only and does not reflect outcomes of any
actual projects within the CoC. Any similarity to an existing project is entirely coincidental.
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clients had been homeless for less than one month, and less than 5% suffered
from a mental illness or had alcohol/drug abuse issues. On the other hand, only
10% of clients served in the Sheboygan project had income upon entry. Almost
50% of these clients meet the definition of chronically homeless, having been
without permanent housing for an extended period of time and suffering from
a disability of some sort.

While our success measures showed similar outcomes for both transitional
housing projects, it is apparent that the Sheboygan project is serving clients
with many more barriers to success. In an effort to quantify this difference and
provide additional context to project outcomes, the provider risk score has been
developed.

2 History of the Provider Risk Score

The provider risk score was developed in 2012. Members of the Balance of
State Data Committee initially discussed possible categories to include in the
score. In June 2012, Kate McCoy (of the Bureau of Supportive Housing) selected
factors that were supported by research as being barriers to successful and stable
housing as well as sufficiently documented in the HMIS data to use in the scores.

The formula was approved by the HMIS Advisory Board in October 2012. It
was presented at the November 2012 Balance of State CoC Quarterly Meeting
and left open for comment. (No comments were received.) In March 2014,
ICA revisited the model and developed the updates detailed in this report.
These updates were presented at the May 2014 Balance of State CoC Quarterly
Meeting.

3 Literature Review

While the number of studies related to homelessness is still relatively limited, a
few have explored risk factors for homelessness and chronic homelessness, risk
factors among specific homeless populations, and rates of recidivism. Many
came to similar conclusions in finding a correlation between particular client
demographics and chronicity of homelessness.

3.1 Drug/Alcohol Abuse

In general, studies show substance use disorders to be widespread among the
chronically homeless population (Caton et al. [2007]) and correlated with home-
lessness in general (Mor, Caton et al. [2005]). These findings have been rein-
forced by studies on homeless subpopulations including veterans (Tsa, Edens
et al. [2011]) and individuals with severe mental illnesses (Folsom et al. [2005]).
Significantly higher rates of alcohol and/or drug abuse were documented among
homeless women with schizophrenia, compared to women with schizophrenia
who had never experienced homelessness (Caton et al. [1995]). Among veterans,
substance use was found to be a major risk factor for loss of housing (O’Connell
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et al. [2008]), and another study found illicit drug use to be the strongest pre-
dictor of homelessness among veterans utilizing VA mental health specialty ser-
vices (Edens et al. [2011]).

3.2 Mental Health

Psychiatric disability has been cited as a risk factor for homelessness among
veterans and the homeless population in general (Tsa, Caton et al. [2007]). Re-
searchers found a significant link between current psychiatric symptoms and
length of time homeless (Calsyn and Morse [1991], Mor) as well as psychi-
atric hospitalizations among veterans and single homeless women (Tsa, Caton
et al. [2007]).2 According to the 2010 Annual Homeless Assessment Report,
individuals are more likely than families to become homeless because of men-
tal illness (U.S. Department of Housing and Urban Development [2010]). For
families, those with repeated shelter stays had the highest rates of intensive
behavioral health treatment history (Caton et al. [2007]).

Some studies further classified psychiatric disorders by type for a more in-
depth analysis. Among those diagnosed with mental health issues, schizophrenia
and bipolar disorder diagnoses were associated with homelessness (Folsom et al.
[2005], Edens et al. [2011]).3 While a number of studies found PTSD to be
a risk factor for homelessness (or loss of housing for formerly homeless veter-
ans,) (O’Connell et al. [2008], Washington et al. [2010], Tsa) Edens et al. found
it to be a protective factor (along with dementia, major depression, and any
anxiety disorder) among veterans who used VA mental health specialty ser-
vices (Edens et al. [2011]). Other psychiatric disorders signified as predictors
for homelessness included anti-social personality disorder (Caton et al. [1995]),
anxiety disorders (Washington et al. [2010]), and pathological gambling (Edens
et al. [2011]).

3.3 Lack of Income and Unemployment

In a risk profile for homeless veterans, Tsai et al. (2013) included both an in-
come less than $600 per month and unemployment for 3 or more years as risk
factors for homelessness. Persistent unemployment has been linked to home-
lessness (Caton et al. [2005, 2007]), and the duration of current unemployment
was found to be significantly correlated with the length of time homeless (Cal-
syn and Morse [1991]). The link has also been observed among sub-populations
including those with serious mental illness and women veterans (Folsom et al.
[2005], Washington et al. [2010]).

Edens et al. (2011) found that higher income among veterans using VA
mental health specialty services was a protective factor against homelessness.

2Calsyn et al. (1991) also found a significant correlation between previous psychiatric
hospitalizations and length of time homeless.

3After controlling for substance abuse and demographic characteristics, severe mental ill-
ness was no longer a strong predictor of homelessness in the model created by Edens et al.
(2011).
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Other studies linked low or no earned income to homelessness.4

Along similar lines, individuals and families tended to become and remain
homeless due to poverty, lack of employment, low welfare wages, and a lack of
affordable housing (Mor). Additionally, families are more likely than individuals
to become homeless due to economic reasons (U.S. Department of Housing and
Urban Development [2010]).

3.4 Other Factors

Arrest and incarceration history have been linked to homelessness and chronic
homelessness (Caton et al. [2005, 2007], Tsa). Chronic homelessness was de-
termined to be a risk factor among homeless veterans (Tsa), and about 50% of
episodically homeless families meet the definition for chronic homelessness (Cul-
hane et al. [2007]). While many studies found chronic medical problems and
disability to be risk factors (Tsa, Culhane et al. [2007], Washington et al. [2010],
Caton et al. [2007]), Bassuk et al. (1996) found similar rates of chronic health
conditions among homeless mothers and low-income housed mothers. Racial
and ethnic minorities are overrepresented in the homeless population according
to some studies (Caton et al. [2007], Folsom et al. [2005], Edens et al. [2011]).
Others have found rates of homelessness to be lower for Latinos and Asian
Americans (Folsom et al. [2005], Edens et al. [2011]) or found no significant
relationship at all (Calsyn and Morse [1991]).

Many researchers also found evidence to support childhood abuse or neglect
and placement in the foster care system to be a risk factor for future homeless-
ness as an adult (Mor, Caton et al. [2007], Culhane et al. [2007], Calsyn and
Morse [1991], Tsai et al. [2011], Tsai and Rosenheck [2012]). Recent vicitimiza-
tion is cited as a risk factor for chronic homelessness, and homeless women
experience many more instances of physical and sexual assault and stressful life
events (Caton et al. [2007], Bassuk et al. [1996]). Strong social support net-
works were found to be a protective factor against homelessness (Mor, Caton
et al. [2005, 2007], Culhane et al. [2007], Calsyn and Morse [1991], Bassuk et al.
[1996], Caton et al. [1995]).

Miscellaneous other factors include poor coping skills (Caton et al. [2005,
2007], Folsom et al. [2005]), living in an urban environment (Edens et al.
[2011]), lack of Medicaid (Folsom et al. [2005]), residential instability (num-
ber of moves) (Bassuk et al. [1996]), and the male gender (Folsom et al. [2005],
Edens et al. [2011]).

3.5 Debated Factors

While Caton et al. (2005) found older age to be a strong predictor of homeless-
ness, Folsom et al. (2005) did not find any association with homelessness among

4An annual income less than or equal to $20,000 was associated with homelessness among
women veterans (Washington et al. [2010]) and less than $7,000 in general and among veterans
with mental health treatment (Bassuk et al. [1996], Edens et al. [2011]). Caton et al. (2005)
found no earned income to be correlated with homelessness.
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individuals with serious mental health issues. Edens et al (2011) found an age
between 40 and 64 to be predictive of homelessness, yet an age greater than 65
was protective against homelessness among veterans being treated for mental
health issues. Calsyn et al. (1991) found level of education to be significantly
correlated with length of time homeless, and Washington et al. (2010) found a
college degree to be a protective factor. However, Folsom et al. (2005) found no
such association. Some studies found marital status to be predictive of home-
lessness (Folsom et al. [2005], Washington et al. [2010]), but such findings were
not universal (Calsyn and Morse [1991]).

4 Calculating the Provider Risk Score

Figure 1: Provider Risk Score Calculation

The previous risk score model (2012) calculated provider risk scores based on
the aggregate percent of clients served exhibiting a particular risk factor. The
updated model first calculates client risk scores (ranging from 0-5) based on
the following risk factors: no income, coming from the streets, AODA, mental
illness, and chronically homeless. The provider risk score calculation generates a
single provider risk score by weighing the distribution of client risk scores within
the project and with respect to statewide project outcomes based on risk score.
(See Appendix A for more detail).

5 Purpose and Future of this Measure

Risk scores are intended to help level the playing field between providers, so
that programs’ successes and shortfalls are measured within the context of the
population served. It allows for a more standardized side-by-side program com-
parison. The Balance of State CoC intends to use this measure in its scor-
ing/ranking process.
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A
Appendix A: Provider Risk Score Derivation

The provider risk score project was initiated in an effort to recognize programs
choosing to serve high-barrier clients in a serious effort to end homelessness,
rather than “creaming” clients in order to produce better project outcomes.
The underlying assumption is that some clients are harder to serve than others
due to a combination of client characteristics or life circumstances. In order to
determine the validity of this assumption, the first step was to select the risk
factors relevant to our analysis.

A.1 Risk Factor Selection

After an analysis of the literature on risk factors of homelessness and chronic
homelessness, we chose to assess clients based on the following factors: alco-
hol/drug abuse (AODA), chronically homelessness, no income, from streets,
from shelter, mental illness, dual diagnosis, and domestic violence victim/survivor.5

For our purposes, success was operationalized as program exit to a permanent
housing destination.6 Table 1 details client success rates based on the selected
risk factors for clients served in any Wisconsin Transitional Housing Program
in 2012. Clients who came from shelter or experienced domestic violence had
better housing outcomes as a whole than their counterparts, so these factors
were removed.7

Dual diagnosis was initially considered as an additional factor in the calcu-
lation. Clients with neither mental illness nor alcohol/drug abuse issues had a
52% housing success rate. Those with one factor had a 50% success rate, and
those with both factors had a 40% success rate. Upon further analysis, it was
discovered that clients with both alcohol/drug abuse issues and a mental illness
as their only risk factors were approximately as successful as clients with any

5”From shelter” and ”from streets” were largely ignored in the literature regarding risk
factos for homelessness. However, because of ample data availability and previous discus-
sions with the Balance of State CoC, these factors were included for analysis. While criminal
background, childhood abuse or neglect, and social support networks show promise as pre-
dictive factors based on the literature, Wisconsin does not have reliable reporting on these
elements for a significant number of clients in HMIS. If agencies determine operationalizing
and collecting these data would be useful, they may be included in future models.

6Previously, the success measure also included a “Reason for Leaving” response of “Com-
pleted Program” or “Leaving early for other housing opportunity.” Due to data quality con-
cerns expressed by the HMIS Advisory Board, this criterion was ommitted. The data de-
termining client success came from the HMIS “Exit Destination” field. According to HUD,
permanent destinations include: “owned by client, no housing subsidy,” “owned by client, with
ongoing housing subsidy,” “rental by client, no housing subsidy,” “rental by client, VASH sub-
sidy,” “rental by client, non-VASH ongoing housing subsidy,” “supportive housing for homeless
persons,” “staying or living with family - permanent tenure,” “staying or living with friends
- permanent tenure.”

7It may be that clients experiencing domestic violence had fewer other risk factors or
barriers to housing. Since not all trauma, assault, or victimization can be classified as domestic
violence, it may not be the most appropriate question for our model. Further analysis is needed
to explore these results, and future models may explore this issue to a greater extent.
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Table 1: Housing Success Rates by Risk Factor

Risk Element w/Factor w/out Factor Percent Difference
AODA 40.8% 52.7% - 11.8%

Chronic Homeless 42.2% 50.8% - 8.5%
No Income 44.8% 52.8% - 8.0%
From Street 44.2% 49.7% - 5.6%

Mental Illness 47.2% 50.7% - 3.5%
From Shelter 57.5% 43.4% + 14.1%

Domestic Violence 54.4% 48.4% + 6.0%

combination of 2 risk factors (44.4% and 45.1% permanently housed, respec-
tively.) Thus, dual diagnosis was not included in the risk score calculation.

A.2 The Client Risk Score

Five risk factors were selected for the final model based on scholarship, sup-
ported by Wisconsin outcomes, and sufficiently documented in HMIS. These
include chronic homelessness, coming from the streets (or a place not meant for
human habitation), AODA, mental health problem, and no income in the past
30 days upon program entry.) The client risk score is calculated from HUD uni-
versal data element results in HMIS client files at project entry. The questions
and responses used to calculate the client risk score are as follows:

1. Chronic Homelessness: “Yes” to “Is Client Chronically Homeless?”

2. From Streets: “Place not meant for habitation...” for “Type of Living
Situation”

3. AODA: “Alcohol Abuse,” “Drug Abuse,” “Both Alcohol and Drug Abuse,”
or “Dual Diagnosis” for “Disability Type”

4. Mental Health Problem: “Mental Health Problem” or “Dual Diagnosis”
for “Disability Type”

5. No Income: “No” for “Income received from any source in past 30 days?”

A.3 Client Success Rates

Success rates by risk score for all clients served in Wisconsin Transitional Hous-
ing projects in 2012 can be found in Table 2. While 65.5% of clients with zero
risk factors exited to permanent housing, only 33.3% of clients with all five
risk factors did the same. As initially assumed, it appears that the number of
risk factors experienced by a client decreases his or her likelihood of exit into
permanent housing.
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Table 2: Housing Success Rates by Number of Risk Factors

Number of Risk Factors Percent Exiting to Permanent Housing
Zero 65.5%
One 61.5%
Two 51.6%

Three 47.3%
Four 37.8%
Five 33.3%

Table 3: Housing Success and Failure Rates by Number of Risk Factors

Number of Risk Factors (r) Exiting to Permanent Housing (Sr) Other Exit (1 − Sr)
Zero 65.5% 34.5%
One 61.5% 38.5%
Two 51.6% 48.4%

Three 47.3% 52.7%
Four 37.8% 62.2%
Five 33.3% 66.7%

A.4 Creating the Equation

The provider risk score, RP , is calculated via the following equation:

RP =

∑5
r=0 αr · Cr∑5

r=0 Cr

, (1)

where αr is a weighted coefficient and Cr is the number of clients with risk score
r served by provider P .

A.4.1 Calculating Coefficients

Weighted αr values were created according to the change in client failure rates
according to risk score. First, success rates Sr were calculated over all clients
sharing a risk score value. Success rates were subtracted from 100% (1.00) to
determine the failure rate, 1−Sr. Table 3 lists success and failure rates by client
risk score.8

Even the ideal candidate for permanent housing may not always have a
successful project outcome. As shown in Table 3, 34.5% of clients with a risk
score of zero did not exit to a permanent housing destination. Failure rates

8By analyzing failure rates instead of success rates, we can build a linear regression model
with a positive slope from which to derive our risk score coefficients. We argue that this
approach is a bit more intuitive than using success rates, as an increased rate/risk of failure
will corresponds to a higher risk score.
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Table 4: Scaled Failure Rates

Number of Risk Factors (r) Failure Rate (1 − Sr) Scaled Failure Rate (Fr) 1 − Fr

Zero 34.52% 100.0% 0.000
One 38.52% 111.6% 0.116
Two 48.41% 140.2% 0.402

Three 52.74% 152.8% 0.528
Four 62.24% 180.3% 0.803
Five 66.67% 193.1% 0.931

Table 5: Linear Regression Results

Independent Variable Dependent Variable Linear Regression Approximate Regression
(r) 10 ∗ (1 − Fr)

[actual values] [estimated values] [estimated values]
0 0.000 -0.25 0
1 1.16 1.70 2
2 4.02 3.66 4
3 5.28 5.61 6
4 8.03 7.57 8
5 9.31 9.52 10

Equation α = 1.96r − 0.2541 α ≈ 2r
R2 R2 = 0.987 R2 = 0.975

were scaled to a percentage of the failure rate for clients with a risk score of
zero (1 − S0) using the following equation:

Fr =
1 − Sr

1 − S0
, (2)

Clients for whom r = 5 are 93.1% less likely to exit to permanent housing
than clients for whom r = 0. (Scaled failure rates for all risk scores can be found
in Table 4.) Next, we run a linear regression with our independent variables ri,
client risk score, and our dependent variable 10∗ (1−Fr), the scaled failure rate
.9

Table 5 details the results of the linear regression. We find that the equation
α = 1.96r−0.2541 is a good fit for our data.10 The estimated α values generated
by our equation are the estimated coefficients αr in our provider risk score
calculation. For the ease of future calculations, we would like to deal with
whole number coefficients. Suppose we round the slope and the intercept of our

9We chose to perform the linear regression using the 10 ∗ (1 − Fr) values. This results in
a scaled translation of the Fr linear regression with the same R2 value.

10The calculated R2 value for this model is 0.987. When R2 = 1, the model is a perfect fit.
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generated model to the nearest whole number. Our model becomes α = 2r. For
this model R2 = 0.975, which is still an excellent fit to our data. Thus, the
calculated values listed in Table 5 are the coefficient values αr in our provider
risk score equation.

Thus, the provider risk score RP is calculated via the following equation:

RP =
0 · C0 + 2 · C1 + 4 · C2 + 6 · C3 + 8 · C4 + 10 · C5∑5

r=0 Cr

, (3)

where Cr is the number of clients with risk score r served by provider P . While
this equation will output a provider risk score between 0 and 10. It can be
scaled to another maximum value via a slight modification to the equation:

RP =
T

10
· 0 · C0 + 2 · C1 + 4 · C2 + 6 · C3 + 8 · C4 + 10 · C5∑5

r=0 Cr

, (4)

where T is the desired maximum possible risk score.
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