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ABSTRACT OF THE DISSERTATION

Homelessness, Marginalization, and Substance Abuse

Bayesian Perspectives on a Persisting Problem

by

Benjamin Edwin Alexander-Eitzman

Doctor of Philosophy in Social work

Washington University in St. Louis, 2009

Peter Hovmand, Chairperson

This dissertation study examined what role substance abuse plays in the marginal-

ized status of homeless adults and how the combined effects of marginalization and

substance abuse impact service use and housing status changes over time. The concept

of marginalization is used to describe how isolated an individual is from basic needs

such as supportive social contact, a safe environment, and legal income options. Thus,

the specific aims of this project were to 1) describe longitudinal patterns of substance

abuse and marginalization in a homeless population, 2) examine the combined effects

of substance abuse and marginalization on housing status changes over time, and 3)

investigate how marginalization and substance abuse impact service use over time.

This dissertation used secondary data collected as part of a NIDA funded longi-

tudinal study of urban homelessness called SUNCODA (DA 10713, PI-Carol North).

Four hundred adults in the Saint Louis, Missouri metropolitan area were recruited from

shelters and street locations (1999-2001) and interviewed at baseline, then at 1 and 2

year follow ups. Subject-matched service data (including shelter use and contacts with

health, substance abuse, and mental health sectors of care) were collected from regional

providers over the same time period. These data provided a unique opportunity to ex-

plore longitudinal changes in substance abuse, mental health, social contacts, victim-

viii



ization, criminal activity, housing status, service use, and employment among homeless

adults.

To understand these complex relationships, a flexible Bayesian framework was adopted

to develop Markov transition models of housing state changes and zero inflated Poisson

regression models of routine and emergency service counts over two time intervals.

Key findings include consistent relationships between living on the streets, alcohol use,

and increased marginalization, notably legal problems, shadow work, and victimization.

Additionally, at several points, there were distinctions between street based homeless

and those who found housing at some point or were episodically in shelters. These re-

sults underscore the importance of addressing legal problems and local environments

in intervention design, specifically in how we might enhance the most basic aspects of

well-being for homeless adults such as safety and housing.
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Chapter 1

Introduction

The adult homeless population with drug and alcohol problems is unquestionably one of

the most isolated groups in American society. The homeless substance abuser is often

pushed out beyond the reach of many of the resources available, at least in theory, to

the poorest of the housed such as medical care, a safe locked place to put belongings,

freedom of movement, and the ability to provide for basic human needs. Moving from

emergency shelters to hospitals to jails and sometimes living under bridges or in parks,

this group occupies spaces that are at the margins of what most people consider safe and

adequate.

Help for homeless adults with substance abuse problems is often in the form of emer-

gency type services. These emergency visits are complicated by a high prevalence of

chronic medical problems, active substance abuse, recent injuries, mental illness, social

isolation, and victimization (Burt, 2001, 1999). Additionally, homeless individuals have

a much higher likelihood of using crisis and inpatient types of services rather than outpa-

tient, resulting in higher costs and system strain (Salit et al., 1998; Rosenheck & Seibyl,

1998). Service systems and law enforcement can easily get frustrated by repeated emer-

gency contacts with a relatively small group of homeless persons and these individuals
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are pushed further out of the very systems that may be able help them gain some stability

and a chance for recovery. Promising strategies for intervention with this population are

hampered by the very same factors that perpetuate cycles of housing instability, namely

longstanding patterns of marginalization in social, legal, and employment domains. Just

some of the personal costs of repeated and/or long term episodes of homelessness are

high rates of criminal victimization, depression, suicidal thinking, communicable dis-

eases, and mortality. The need for understanding and intervening with these vulnerable

populations has been identified as a priority by the US Department of Health and Human

Services (2003).

1.1 The Significance of Homelessness in America

Over the past three decades, numerous quantitative and qualitative studies have doc-

umented the plight of homeless adults in the United States. Burt’s reports from the

National Survey of Homeless Assistance Providers and Clients (NSHAPC) paint the

picture of a population that is highly vulnerable to major health problems, victimization,

social isolation, psychiatric problems, and repeated cycles of hospitalization, incarcera-

tion, and housing loss (1999).

The importance of homelessness as an identified social problem in America has

changed in response to political climate, demography, visibility of the homeless in urban

landscapes, and historical concepts of what homelessness is. At a national level, it may

be difficult to visualize what it means when we say that in any given week, over a

million people are homeless in the United States (Burt, 2001) or that 14% of a randomly

phone-sampled population report being homeless at some point in their lives (Link et

al., 1995). This gives one a sense of burden for the entire country, but more useful

descriptions may occur at the regional or local level. Diverse population characteristics
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and the size of homeless populations in a specific region are determined by factors such

as public service accessibility, racial characteristics, and seasonal patterns which are, in

turn, indications of the unique context of that particular area (Toro, 1999).

In one example of the public health significance of this problem, Human Immun-

odeficiency Virus (HIV) and Tuberculosis (TB) are evident in high proportions among

homeless adults, particularly among non-white and those with substance abuse problems

(Moss et al., 2000; Zolopa et al., 1994). At the same time, treatment and prevention

strategies targeted at HIV and TB are hampered by fragmented service delivery systems

and the many barriers to care that are part of the lived experience of being homeless both

at an individual level and structural level (Brewer et al., 2001). Thus, substance abuse

is a common factor in predicting who is at highest risk for infection and who will be the

hardest to treat within the homeless population. This combination of high risk, structural

barriers, and individual factors produces cyclical patterns that are difficult to surmount

and are repeated across social, legal, and employment domains of marginalization.

1.2 Specific Aims

The central question and the motivation for this dissertation study is: What are the links

between substance abuse and marginalization and how do these relationships impact

housing outcomes and service use over time? By focusing on the dynamics of substance

abuse and marginalization, the question takes on both a temporal and a spatial quality.

Dynamics are inherently longitudinal in nature and the term marginal, at the most basic

level, describes a place at the edges of something, in this case the boundaries of what

most people consider adequate in terms of shelter, safety, health, and freedom. Each in-

teraction between the homeless person and his or her family, friends, law enforcement,

a local service setting, or other potential resource, becomes an opportunity not only for
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simply gaining or losing something in the immediate sense, but affects future interac-

tions and creates a ‘history’. These histories are not isolated, but interdependent, and

highlight the need for examining the problems of homelessness within the context of

person and environment interactions (Toro et al., 1991).

To address the need for developing a more complete understanding of the dynamic

interactions between homeless adults and their environments and to establish how sub-

stance abuse and marginalization impact housing and service use outcomes, the pro-

posed study has the following aims:

1. Describe longitudinal patterns of substance abuse and the domains of social, legal,
and employment marginalization among homeless adults.

2. Examine the combined effects of substance abuse and marginalization on housing
status changes over time.

3. Investigate how marginalization and substance abuse impact service use over time.

This research provides important information about the dynamics of housing status

changes, service use, marginalization, and substance abuse in an urban sample of home-

less adults. Understanding these dynamics will enable researchers, practitioners, and

policy-makers to make more informed decisions about how to effectively target help

to a very vulnerable and difficult to reach population. The use of Bayesian analytic

methods capitalizes on recent improvements in computer processing power and innova-

tions in modeling complex, conditional relationships. This flexible approach incorpo-

rates information from prior research and rigorously addresses issues of missing data.

This dissertation study is a critical step in the applicant’s research trajectory focused

on building more comprehensive and realistic ecological models of homelessness using

a combination of survey data, Bayesian inference, systems dynamics, and agent-based

simulations.

4



1.3 Organization of Dissertation

Chapters 2 and 3 of this dissertation will provide an overview of the theoretical and em-

pirical literature related to the topic of homeless, substance abuse and marginalization.

From this literature review, a conceptual model is developed which guides the analy-

sis and discussion. Chapter 4 outlines the analytic setup including an overview of the

data, variable measurement, and the regression model structure for service utilization

and housing status changes over time. We will consider issues of missing data, model

comparison, and Bayesian inference. Chapters 5 will examine results of the analysis

in a systematic manner and these results will be interpreted and considered within the

framework of the preceding literature review in the last chapter.
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Chapter 2

Theoretical Background

2.1 The Nature of Homelessness and Marginalization

Homelessness can be understood in many different ways, depending on both the context

of the problem and the nature of the question. In fact the term homeless does not come

into popular usage until just after the turn of the century (DePastino, 2003), but car-

ries meaning from popular conceptions of ‘vagabonds’, ‘tramps’, and ‘paupers’. Alice

Baum insisted that we should not use the word ‘homeless’ at all because of the political

and historical baggage associated with it and her belief that it masks the true causes of

homelessness, namely mental health and substance abuse problems (1993). The term

and implicit grouping have also been deconstructed in a number of more recent qualita-

tive works (Marcus, 2006; Marvasti, 2003; Wardhaugh, 2000).

The task of forming a research question about the vaguely defined term of home-

lessness entails a series of a priori beliefs about the problem. For example, the simple

question “what are the primary causes of homelessness in America?” already has sev-

eral associated assumptions. The first assumption is that there is an underlying dynamic

associated with homeless persons at the national level (an issue of aggregation); for
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example national poverty, housing problems, or deinstitutionalization. Investigations

using this paradigm will necessarily examine how system and structural factors affect

some generalized population of homeless persons in a similar manner.

Modern conceptions of the nature of homelessness are informed by a number of

historical American notions of poverty, place, and illness. In Hopper’s words

the puzzle of American homelessness, that which makes tracing its continuities and
discontinuities over time so difficult, is that it is not one thing but many, gathered
up under a common heading that masks as much as it discloses (1996, p. 12).

It is this heterogeneity of meaning that we will explore in the next few sections.

2.1.1 Worthy and unworthy poor

As noted earlier, Early American traditions of taking care of the poor hinged on discrim-

inating the poor from the paupers. The ‘pauper’ was the individual who could work, but

who by the definition chose not to work and “plead destitution for purposes of dishonest

gain” (Rosner, 1982). The growing urban poor of the mid to late nineteenth century,

populated by both new immigrants and victims of the periods of economic crisis in

the late part of the century intensified debates about who should be helped or not. In

1904, Hunter described a common classification of poverty in the three categories of

“absolutely dependent” (children and physically disabled), “professional vagrant”, and

“temporary dependent” (1904). These groups were to be treated, in Hunter’s view, either

by institutionalization, confinement, or rehabilitation, respectively. There was concern

at this time that giving relief (shelter, food) indiscriminately would turn the temporar-

ily dependent (which, it should be noted, in Hunter’s categories included those with

substance abuse problems) into professional vagrants.

That people were categorized so differently yet housed in the same location produced

inherent contradictions in care (i.e. a prison for some and a place of care for others),
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which by some accounts led to the failure of the institution of the poorhouse by the early

1900’s (Katz, 1986). More recently, several authors have drawn parallels between the

functions of the poorhouse and the emergency shelter system of modern times as the

mechanism of sorting out the worthy and unworthy poor (Kyle, 2005; Marcus, 2006;

Marvasti, 2003).

Out of this context came the term ‘tramp’ which generally had a negative valence de-

scribing able-bodied young men who traveled the country, but never really settled down.

Tramps were described as “lazy, dishonest, agitators living off the sentimental generos-

ity of soft-hearted women and the public bounty of poorhouses, where they retreated

to spend their winters in warmth and comfort” (Katz, 1986, p. 92). This term contains

much of the meaning of earlier conceptions of the ‘vagrant’, the ‘rogue’, and ‘vagabond’

as the outsider, the mobile poor male who takes advantage of the resources of his local

environment. These individuals, as defined by the Poor Laws of middles ages England,

could be ‘warned off’ of a town’s property and in some instances jailed or branded

with a ‘V’ to permanently identify their classification (Wardhaugh, 2000). From 1870

to 1920, the tramp was represented mostly by the relatively young white male looking

for work and sometimes organizing with his brothers in protests demanding better work

opportunities (Monkkonen, 1984).

2.1.2 Hobo and bum

The term ‘hobo’ continues to carry much of this meaning and was described in detail

by Nels Anderson’s book about Chicago skid row residents in the early 1900’s. In his

classification schema, a hierarchy of hobos had different valuation depending on ability

to work, mobility, and drinking patterns (Anderson, 1961).

Probably the most relevant distinction here was between the noble train traveling

hobo and the bottom of the caste ‘bum’. With the term, comes an additional set of
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meanings associated with drinking and age. The ‘skid row bum’ is the primary topic

for many of the books and reports about the homeless from 1930 to 1970. The skid

row bum, according to the conception of 1930’s, was primarily a Caucasian, older male,

living in concentrated skid row sections of a city. He most likely had a long history of

drinking, multiple short term unskilled jobs, and generally did not travel-what Hopper

calls “an amalgam of old age, poverty, and addiction” (1996). Alcohol use was a primary

distinction of this classification and the particularly negative valence of the bum was

fueled by historical ambiguity about alcohol use1.

The modern bum, as described by respondents in Marcus’ (2006) ethnography of

homeless shelter users, is split further into either the young, racial minority male using

crack cocaine (the ‘bad’) or the residual older, African American male who drinks heav-

ily (the ‘ugly’, as categorized by his respondents). In both cases substance abuse among

the homeless fits neatly into the older dichotomy of worthy and unworthy. If a homeless

person is drunk or possibly using drugs, then his problem is of his own making, the

more conservative logic goes. As conceptions of substance abuse have changed from a

moral problem to a disease, so have ideas about the worthiness of the ‘bum’. Instead of

incarceration or minimization, he may now need rehabilitation.

2.1.3 Old and new homeless

In the 1980’s, several research groups began reporting the emergence of a ‘new home-

less’ group that was different from the ‘old’ (Rossi & Wright, 1987; Rossi, 1990). The

‘old homeless’ were the part of the ‘skid row bum’ grouping mentioned above (older,

1As an example of this distinction, contrast the moral illegitimacy of alcohol use during the temperance
movement and prohibition during the 1920’s with the changing attitudes of the 1960’s. Alice Baum
(1993) argues that this change in attitudes about drinking and ‘unattached lifestyles’ is part of the reason
for the homeless boom of the 1980’s in that skid row alcoholics were first brought into the bohemian
fold, then left without moral legitimacy during the much more conservative 1980’s, leaving them further
marginalized.
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white males) and the ‘new homeless’ were younger, poorer, and included women, chil-

dren, families, and higher proportions of minorities. This division again has an inter-

esting parallel to worthy/unworthy poor distinction described above. The ‘truly needy’

have become homeless as a result of situational factors such as the rampant unemploy-

ment and/or housing shortages of the early 1980’s. The residual category, the ‘bums’,

still retain some of the baggage of earlier conceptions, in that they are considered beyond

help or as drains on a limited system of care.

In a number of reviews during the 1980’s and 90’s, researchers focused on the rel-

atively high rates of mental illness among study samples, adding an additional layer

of meaning. An entire history of mental illness, institutionalization, and constructions

regarding what it means to be ‘crazy’ or ‘sick’ have been part of American ideas of

homelessness for more than 200 years, but in the 1980’s and following years, these con-

cepts come to the forefront of analysis. Several research groups associated the large

increase in visible homeless during the 1980’s with the deinstitutionalization movement

that started in the late 1950’s, by implication identifying the homeless as the mentally ill.

In a similar vein, the crack epidemic of the 1980’s brought forward new images of the

unworthy ‘bum’, not as the older white male with an alcohol problem, but as the young,

black, male (or female) who was using crack cocaine. All three of Hunter’s categories

are still present, the dependent (families, children) who need relief, the sick (mentally

ill) who need treatment, and the bums (crack addicts) who need confinement.

2.2 Categories and Typologies

2.2.1 Functional status

Creating typologies of the homeless has been a recurrent theme in much of the research

literature since 1920. These classifications embody the terms listed in the previous
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section and often directly reflect the researcher’s own views of who is homeless, why

they are homeless, and what should be done about it.

Nels Anderson’s six fold typology was based on a self-appointed hierarchy of value

among his subjects based on occupation, mobility, and drinking patterns. Anderson used

skid row vernacular such as ‘muckers’ and ‘beach combers’ to describe the functional

roles of each of these groups (Anderson, 1961). Bogue expands this system to 12 dif-

ferent categories, but the primary focus here is on who can and cannot be rehabilitated.

The three most important classifiers, according to Bogue, are disability status, drinking

patterns, and age (1963).

These two examples represent a broader theme in the literature of homelessness,

that of functional status of the individual. The homeless person can be classified in this

schema on a continuum of functioning within societal institutions such as work, family,

and property as laid out more explicitly by the functional sociologists in the 1960’s to

70’s. Individual spectrums of function are cast as affiliation-disaffiliation (Bahr, 1973)

or social isolation-integration (Wallace, 1965). When considered within the context

of the homeless populations of 1920-1960, the young, traveling ‘hobos’ and the older,

more entrenched ‘skid row bums’ provide some of the structure for such a classification

schema as they do not fit into the standard norms of the father and breadwinner.

The above classifications became less useful in describing the more heterogeneous

homeless groups of the 1980’s and 90’s. More recent typologies have continued the use

of functional status, but with more of a social-psychiatric perspective. So rather than

being disaffiliated, homeless persons may be “hostile/psychotic” (Mowbray, Bybee, &

Cohen, 1993) or “multi-problem” (Humphreys & Rosenheck, 1995). Functioning in this

system is based on diagnostic criteria (substance abuse or mental health), which could

be considered a proxy for social functioning, but has been developed in a more medical

framework.
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2.2.2 Course of homelessness

A second primary dimension of categorization has been duration of homelessness. This

follows naturally from the historical context of functional categories-many early studies

set up a natural progression from ‘new homeless’ (less disaffiliated, more functional)

to ‘long term homeless (disaffiliated, ‘bums’). Snow and Anderson (1993) categorized

homeless using two similar functional domains (lifestyle, cognitive) and added a tem-

poral dimension. Here, the focus is the progression along a continuum of functional

status and homeless move from “recently dislocated” to “straddlers” then to “tramps”

or finally “bums”. Adding a temporal dimension in this way introduces the concept of a

course or pattern of homelessness that changes over time. Momeni (1989) translates this

temporal-functional category system into assessments of each groups ability to ‘recover’

from the homeless state.

Table 2.1: Momeni’s Table of Homeless Categories

Economic Condition
Duration Displacement Poor Not Poor

Minimum May Recover Not Serious
Temporary

Extensive May Not Recover Least Serious

Minimum Serious May Pull Out
Permanent

Extensive Most Serious May Become Serious

One step removed from these functional typologies is grouping using only temporal

patterns of homelessness and is typified by the designations “chronic”, “episodic”, and

“transitionally” homeless (Kuhn & Culhane, 1998). These categories were designated

using a clustering algorithm based on episode length and frequency of episodes over a

3 year time span, not on any functional status measures or demographics. This classifi-

cation has had political influence in the past 10 years and figured prominently in the US
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Department of Health and Human Services Blueprint for Change publication (2003).

For example, the chronic homeless category, which represented approximately 10% of

Kuhn’s sample, has been targeted specifically for funding at the expense of broader

programs that address the housing needs of the very poor (Roman, 2006).

Within each of these categorizations is the assumed link between a class, or ‘kind’

as Dupré (1993) puts it, and some underlying dynamic. Typologies like these are used

as either clues to causality or as screening tools for treatment. The “transitionally home-

less” subpopulation, for example, are generally considered to be the very poor that have

simply had a spell of ‘bad luck’ whereas the chronic homeless (the “multi-problem” or

the “bums”) have some combination of individual factors, including history, that pri-

marily determine their homeless state. There is also an assumption that understanding

the causes of homelessness for a particular subgroup translates directly into develop-

ing the most effective intervention, which is not always the case. Lieberson’s caution

against simple deterministic thinking in social sciences (1987) has application here in

that causal processes are do not always work both ways (i.e. if X is a primary cause of

Y, then reducing X will not necessarily reduce Y).

2.2.3 Place and space

There is an interesting irony in the fact that many of the early samples of homeless per-

sons were actually housed and employed. The skid row residents of the early part of

the century were living in the lodging houses or ‘barrel houses’ of big cities, working

day jobs handed out at local employment agencies. These residential areas were well

defined spatially and often had a lively culture of low income temporary housing, en-

tertainment, and employment options. For the traveling workers, the ‘tramp army’ of

mobile unskilled labor, these areas were the stopping off points between jobs and des-

tinations (DePastino, 2003). So, the homeless population was defined by both mobility
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and an accepted physical place at the same time.

As the physical place occupied by the homeless in Bahr’s definition, the skid row

was described as uniquely ‘set apart’ or separated from the rest of urban society. Bahr

notes that

in terms of the ecology of the city, the concentration of institutions and persons
with homeless characteristics creates a neighborhood, a context, which is different
from other regions of the city both in terms of symbolic nature (how people think
about it, treat its residents, and relate to it) and in terms of population composition
(1973, p. 53).

The homeless person was marginalized from society on personal level and a geo-

graphic level. Even when the individual was considered part of the ‘non-migratory’

group of homeless persons, he was still separated and isolated by city geography. As

Takahashi (1997a) has shown, not only persons, but places can be stigmatized. Skid

rows were considered as ‘zones of discard’ which, via the concentration of facilities for

the ‘disabled’ or ‘undeserving’ poor, creates a “spatial map of places which the public

evaluates as less productive, more dangerous, and personally culpable” (p. 910). This

geography of exclusion is a central theme in European definitions of homelessness and

is one of three dimensions of the European Union typology of homelessness along with

social and legal exclusion (Edgar & Meert, 2005).

The anthropological terms ‘abeyance’ and ‘liminality’ (Hopper & Baumohl, 1996;

Wardhaugh, 2000) capture some of the underlying assumptions of typologies based on

social exclusion. The mobile, ‘tramping’, male is stuck in limbo and has no real ‘place’

of his own. He sleeps in public spaces and is thus held in a liminal (in between) state.

By excluding groups of individuals spatially, they are held in abeyance, in other words

are separated or held apart from normative society. Wolch and colleagues have extended

the concepts of social exclusion into the American urban context (1997; 1993).
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2.3 The Concept of Homelessness

Definitions are essentially the operationalization of the terms, typologies, and theoretical

assumptions of the researcher. The different ways that ‘homeless’ is defined in the

thousand or so published studies carried out over the past 100 years is a testament to the

different approaches that investigators have used to understand the problem. Choosing

a sample based on a definition that includes only persons that are sleeping literally ‘on

the street, a park bench, under a bridge, or in some other public space not intended for

human habitation’ (a place), for ‘one week or more’ (a time) produces a particular group

of persons who will most likely be much different in terms of history, demographics,

and trajectories when compared to a definition that includes those that are living in

hotels, with friends, parents, or in a violent relationship. The national obsession of

the 1980’s with counting homeless people brought issues of definition into the public

spotlight. Choosing a more inclusive definition resulted in higher counts of homeless

people and thus supported advocacy claims for more interventions and money to address

the problem. But these competing definitions further confuse attempts to understand the

contextual dynamics of how and why people are homeless.

Most modern definitions of homelessness used in sampling include some form of

the two dimensions of place and duration. For purposes of comparison, definitions

were extracted from a sample of 15 studies of homeless adults and service use (Table

2.2). What is most evident is the great range definitions in both the places occupied

and the duration of occupation. There is general agreement that shelter and ‘street’

residents at the very least qualify as homeless, but then additional place terms such as

‘free hotel’, ‘temporarily doubled up’, and ‘temporary dwelling’ add some ambiguity

about who is included. Several researchers redefine the street and shelter residents as

the ‘literal homeless’ (Burt, 1996) or ‘visible homeless’ (Jencks, 1994) versus ‘at-risk’
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of becoming homeless or ‘precariously housed’. The modern place of the homeless is

different than the skid row homeless who were defined by their residence in a particular

section of the city rather than their immediate type of accommodation.

Table 2.2: Research Definitions of Homelessness

Author (Year) Homeless Definition
Burt (2001) 1 day in past 7 in shelter, free hotel, streets or temporarily

doubled up or 7 full days since housed x 30 days or last
period of homelessness over 7 days ago.

Folsom (2005) No address at the date of the mental health contact

Kertesz (2006) Chronic: shelter or street more than a year multiple times;
transitional: shelter or street single or less than a year.

Koegel (1999) 1 night of past 30 in a shelter, streets, or temporary dwelling.

Kuhn (1998) Shelter resident

North (1993) Previous night in shelter, streets, free hotel (less than 30
days).

Padgett (1990) Previous night in a shelter.

Pollio (2003) Any of: No current stable address, spent 14 previous nights
in shelter or streets, doubled up 6 out of 14 days, no address
and hotel for under 30 days.

Robertson (1997) Previous night in shelter, streets, free hotel, or doubled up.

Rosenheck (1997) 7 of past 14 nights in shelter or streets

Rosenheck (1998) Previous night in shelter or temporary dwelling or doubled
up.

Salit (1998) Coded as homeless or address matches shelter

Toro (1999) 1 night of past 30 in a shelter, streets, or temporary and self-
identified as homeless.

Wenzel (2001) 1 night of past 30 in a shelter, streets, or temporary dwelling.

Wuerker (1997) Coded at admission as having no address

Sample definitions show much more variation in the duration of residence at the

qualifying places. Focusing for the moment on the most common sampling frame, shel-

ter residents, researchers have determined homeless to mean anywhere from the previ-
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ous night, 1 night in the past 7 nights, 1 night in the past 30 nights, or 7-14 previous

nights. This variation seems to reflect attempts to screen out the ‘transitionally’ from

the ‘chronic’ or ‘episodically’ homeless.

Homelessness is both conceptually and physically a definition of access to place

(shelter). In some ways this redefines homelessness as more of a ‘state’ rather than

as a ‘group’ and is considered by many to be too strict a definition. The state defini-

tion ranges from simple to complex such as in the European Union designations of the

physical, legal, and social domains of exclusion. A critical contextual feature of be-

ing homeless is that of socio-spatial exclusion and interactions with the environment.

In opposition to a continuum, homelessness may be considered as a ‘state’ definition

which individuals transit in and out of over the course of time. With this approach, the

transitions between housing states becomes a focus of interest.

2.4 Theories of Service Utilization

The model used to understand what drives service use provides the basis for defining

what a need is, what a service is, and when a disparity exists in the delivery of these ser-

vices. Most studies of service use among homeless adults that clearly specify any model

at all use the Health Behavior model developed by Anderson and Newman (1973). This

model is more of a framework for organizing predictor variables than a causal theory

(Sosin & Grossman, 2003), but has at least given researchers a common language in this

area.

Need variables in the Health Behavior model typically include disability, symptoms,

and/or diagnosis. The most common predictor of need in almost all of the studies in-

cluded in this review is the existence of a mental health or substance use disorder di-

agnosis either over the previous 12 months or over the lifetime of the subject. This

17



diagnosis is most often determined by a structured interview such as the Diagnostic In-

terview Schedule (Robins, Helzer, Croughan, & Ratcliff, 1981). Along with diagnosis,

the severity of substance abuse or mental health conditions can be included as an indi-

cator of need (Padgett, Struening, & Andrews, 1990). Some studies ask the respondents

if they wanted help but did not get it (Robertson, Zlotnick, & Westerfelt, 1997; Wenzel,

Burnam, et al., 2001) as a measure of perceived need versus evaluated need.

On the other side of the model, the outcome variable is service use. Service use def-

initions among the studies included vary widely in terms of the time period covered and

what particular services are measured. Continuous measures of service use such as the

number of days of service use or bed days used, while hardly ever utilized, theoretically

should result in more accurate statistical tests when compared to dichotomous measures

of any contact over a time period. In two studies using the ACCESS dataset (Lemming

& Calsyn, 2004; Rosenheck & Lam, 1997b), a hierarchical linear model was used to

disentangle the specific variance attributable to different levels of predictors (i.e. pre-

disposing, need, and enabling). An alternative model of service use has been proposed

by Sosin and colleagues (2003) which incorporates the individual costs and benefits of

services. Evaluation schemas are based on prior experience, the utility of particular

services, and the environment (social and service networks). This model may be more

useful for understanding the process of how individuals choose between services or stay

in services rather than looking at overall disparities in service use. Sosin indicates the

need for including dynamic factors in modeling service use such as how the evaluation

schema change for an individual over time, but it is unclear at this point how to model

these individual determinants.
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2.5 Definitions

From the above review, several definitions can be derived which help guide the devel-

opment of a models of housing status changes and service use among homeless adults.

These definitions will be used throughout the remainder of the dissertation study.

2.5.1 Homelessness

Burt suggests that “homelessness is a transient state for many people and that there is

not a static ‘homeless population’ but rather an ever-changing set of people who hap-

pen to be homeless at the time a research study tries to contact them” (2001, p. 738).

Following Burt’s recommendation, homelessness is defined in this study as a transient

state. Homeless status is considered as not currently having a stable address and sleep-

ing in parks, cars, temporary hotels or shelters. This definition also reflects the current

US federal standard of homelessness (Public Health and Welfare Act, 1988). Since it

may be possible that individuals who primarily sleep in shelters represent a different

population than those who spend most of their nights in street locations (Snow & An-

derson, 1993), these categories were maintained throughout the analysis. Additionally,

as a comparative measure, a secondary definition of housing status was used based on

each individual’s report of ’usual sleeping location’ over the previous year.

2.5.2 Substance use disorders

In this dissertation study, the substance abuse and dependence definitions are used based

on diagnostic criteria of the Diagnostic and Statistical Manual (DSM) of the American

Psychiatric Association (1994). Alcohol dependence in this case is indicated by a ”mal-

adaptive pattern of alcohol use, leading to clinically significant impairment or distress"

over 12 months and with 3 out of 7 reported symptoms (see Appendix A for examples
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of abuse and dependence diagnostic criteria). These criteria have been shown to be valid

and reliable for both alcohol, cocaine, and opiod dependence, but less so for the abuse

diagnoses (Nelson, Rehm, Bedirhan, Grant, & Chatterji, 1999; Üstün et al., 1997). Since

the focus of this study is on any harmful or ’maladaptive’ use, any diagnosis of abuse

or dependence was taken as an indicator of problem use. For this reason any individual

that had a positive urinalysis for either alcohol or cocaine were included in this measure.

2.5.3 Marginalization

Marginalization is defined in this study as isolation from supportive social connections,

exposure to legal problems or victimization, and reduced ability to engage in legal em-

ployment opportunities. Sleeping under a bridge or in a homeless shelter places an

individual at the margins of society in both a literal and figurative sense. Literally, the

placement of shelters and areas where homeless individuals can hang out without being

moved or harassed defines the ‘marginal spaces’ in a city which have been ceded to the

poor and homeless either by intent or as a matter of course (Dear & Wolch, 1987; Snow

& Anderson, 1993; Takahashi, 1997b). This type of spatial marginalization has direct

consequences in terms of personal safety as evidenced by the high rate criminal vic-

timization among homeless adults (Burt, 2001; Fitzpatrick, La Gory, & Ritchey, 1993;

Kushel, Evans, Perry, Robertson, & Moss, 2003).

Beyond the literal context of the immediate environment, the homeless individual

can be isolated from supportive social contacts and employment resources via stigma-

tization, labeling, and overt discrimination as has been well described in a number of

ethnographies (Amster, 2004; Wardhaugh, 2000; Wright, 1997). In Young’s view, the

“marginals are people the system of labor cannot or will not use” and these people are

“expelled from useful participation in social life and thus potentially subjected to severe

material deprivation” (1990, p. 53). When individuals are unable to gain access to regu-
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lar employment opportunities, survival strategies may include prostitution, panhandling,

selling drugs and other types of ’shadow work’ (Snow & Anderson, 1993).

2.6 Conclusion

These definitions imply certain relationships among the concepts. For example, as in-

dividuals become more marginalized over time, either physically, socially, legally, or

economically, they are by definition less able to access the resources needed to maintain

stable housing. One of these resources, again by definition, is the array of services that

are potentially instrumental in gaining or keeping housing. We might assume that higher

levels of service engagement, ceteris paribus, lead to more stable housing arrangements

over time and, at the same time, there may be similar links between how marginalized

one is and how much services one uses. The concepts of substance abuse, marginal-

ization, housing status, and services use developed above will be examined in light of

empirical findings of the past 20 years of research in the next chapter. The final section

of Chapter 3 will link the theoretical background and the empirical literature using a

working model and a series of hypothetical relationships that are indicated either by the

literature or by definitional assumptions made in the preceding chapter.
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Chapter 3

Review of Empirical Findings

This section will review reports and studies published since 1990 that address the char-

acteristics of the homeless and factors associated with housing status changes and ser-

vice utilization among homeless adults. It is important to examine the context of each

study to draw any real comparisons so particular attention will be given to the sam-

pling strategies each study used. For example, samples of individuals who are homeless

are typically drawn from larger groups of service setting samples (i.e. shelter or soup

kitchen records) or from some attempt to randomly sample the entire local population of

homeless persons. Service setting samples often use administrative data coding schemas

where an address field is coded at admission as ’homeless’, ’no address’, or matches a

known shelter location. A related issue is the sampling frame for these studies. Shel-

ter only studies (i.e. Padgett et al., 1990) have been demonstrated to be different from

samples taken from shelters, streets, and kitchens (Toro et al., 1999). The primary point

here is that it is important to understand the potential sample bias in making comparisons

between these studies.

It is also critical to understand that groups of homeless people are heterogeneous

mixtures and include important and unique subgroups. For example, recent federal pro-

22



grams are targeted at the ’chronically homeless’ (U.S.Department of Health and Hu-

man Services, 2003) which represent 10% of the total shelter using population (Kuhn

& Culhane, 1998). This subgroup has fewer but longer episodes of homelessness and

is the group often identified as most difficult to reach and treat due to multiple co-

occurring health and mental health problems. Additional subgroups with special needs

are runaway youth, homeless with chronic medical conditions and communicable dis-

eases, older homeless populations, women, homeless families, and cultural subgroups

(i.e. Native American). Service use and service need may be different in each of these

subgroups.

3.1 Prevalence of Homelessness

Reporting numbers of homeless in the United States is often the starting point in explo-

rations of services to this population. At a national level, it may be difficult to visualize

what it means when we say that in any given week, over a million people are homeless

in the United States (Burt, 2001) or that 14 % of a randomly phone-sampled popula-

tion report being homeless at some point in their lives (Link et al., 1995). This gives

one a sense of the service burden for the entire country, but more useful descriptions

may occur at the regional or local level. Diverse population characteristics and the size

of homeless populations in a specific region are determined by factors such as public

service accessibility, racial characteristics, and seasonal patterns which are, in turn, in-

dications of the intensity and diverse needs of a that region (Toro & Warren, 1999).

Sampling methods and the very definition of homelessness also influence how we

characterize this population. Samples of homeless populations over the past 20 years

have used many different definitions of homelessness as was shown in Section 2.3. Def-

initional considerations impact what subjects are included in a service need and utiliza-
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tion study, thus creating the possibility of independent sample biases among seemingly

comparable studies.

To produce a reasonable estimate of spatial variation of homeless persons, multi-

ple sites samples are required. Several studies have used data from either shelters and

shelter residents such as in the National Survey of Homeless Service Providers and

Clients (NSHAPC) or Culhane’s two city survey of shelter admissions (1996). These

data sources produced actual head counts of homeless persons and are generally re-

stricted to the service using homeless population. The 1990 Census counts of homeless

persons in shelters and streets provided actual counts, but may have missed significant

groups of street homeless. Culhane’s study is unique in that it provides period preva-

lence (1989-1994) rather than a single night point prevalence data which should be less

volatile a measure. Others have used the Department of Housing and Urban Develop-

ment (HUD) estimates of homeless persons based on surveys of local service providers

and experts.

There is general agreement that rates of homelessness in urban areas are associated

with higher unemployment, a tighter housing market (higher rents and rent to income

ratios), and poverty rates. Several studies found that increased expenditures on men-

tal health care (residential and overall funding) were associated with decreased rates.

Also, generally warmer areas have higher homelessness rates. Troutman’s study (1999),

reported what he called “perverse incentive” effects in that higher federal housing assis-

tance funding and rent controls were both associated with increased homelessness rates.

Both Troutman and Quigley (2001) are economists and interpret their findings to sup-

port a model of individual rational choice in determining rates of homelessness across

different areas.
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3.2 Costs of Homelessness

The burden of the homeless adults with mental health and substance use disorders can be

understood from the perspective of the service sectors that are impacted the most. Fol-

som (2005) found that among all San Diego county mental health patients, homelessness

was associated with a ten times higher likelihood of using crisis-residential services and

four times higher likelihood of using of inpatient services. Homeless individuals ac-

counted for 30% of all psychiatric emergency room visits in a large urban area study

in 1997 (McNiel & Binder, 2005) and had a higher likelihood of subsequent admission

to an inpatient unit when compared to housed patients. Similarly, another study deter-

mined that the two top predictors of repeat emergency room use were homelessness and

substance use disorders (Mandelberg, Kuhn, & Kohn, 2000).

Higher utilization of crisis and inpatient services and concomitant decreased use

of outpatient services results in higher costs and burden on the mental health service

system. Rosenheck reported a 20% increased annual dollar cost in mental health service

use associated with homelessness in over 9000 VA patients admitted in 1995 for mental

health and substance abuse problems (1998). He then estimated that the VA alone spends

an additional $400 million in mental health care for the homeless (26% of the entire VA

budget for mental health). A significant part of the overall increased costs is due to

higher inpatient days, as shown by Salit (1998) who reported that homeless psychiatric

patients in New York City hospitals had longer stays than housed patients, resulting in

an average of over $4000 more per discharge.

3.3 Composition of Homeless Samples

Study samples of individuals who are homeless are typically drawn from service loca-

tions or from some attempt to randomly sample the entire local population of homeless
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persons. The following empirical review will draw from both types of studies (see Table

3.1). As noted in the previous chapter, identification and characterization of a ‘homeless

population’ has a history spanning 80 or more years. The very act of separating out or

defining the population as separate and as people “not like us” (Coston, 1993) reinvents

many of the older categories associated with poverty such as worthiness and culpability

(Hopper, 1997). The ambiguity that surrounds the boundaries of the homeless popula-

tion is accentuated by the variety of sample frames used in these studies. With this in

mind, we will now look at some of the common associations found in this literature.

26



Ta
bl

e
3.

1:
C

om
po

si
tio

n
of

Se
le

ct
ed

H
om

el
es

s
St

ud
y

Sa
m

pl
es

A
ut

ho
r

Ye
ar

D
es

ig
n-

D
at

a
Sa

m
pl

e
Fr

am
e

N
A

ge
M

al
e

A
A

D
x

SA
M

I

Po
pu

la
tio

n
Sa

m
pl

es

B
ir

d
(2

00
2)

19
96

R
et

ro
sp

ec
tiv

e
ad

m
in

is
tr

at
iv

e
da

ta

H
ou

st
on

,T
X

.
Sh

el
te

rs
an

d
st

re
et

s
79

7
N

A
83

58
N

A
N

A
N

A

B
ur

t(
20

01
)

19
96

R
et

ro
sp

ec
tiv

e
ad

m
in

is
tr

at
iv

e
da

ta

N
at

io
nw

id
e

se
le

ct
ed

sh
el

te
rs

,f
oo

d
si

te
s,

he
al

th
,m

en
ta

l
he

al
th

,a
nd

ot
he

r
as

si
st

an
ce

pr
og

ra
m

s.

2,
93

8
N

A
68

40
L

if
et

im
e

N
A

57

K
uh

n
(1

99
8)

19
90

R
et

ro
sp

ec
tiv

e
ad

m
in

is
tr

at
iv

e
da

ta

A
ll

ad
m

is
si

on
s

to
Ph

ila
de

lp
hi

a,
PA

sh
el

te
rs

ys
te

m

27
,6

38
N

A
58

N
A

N
A

25
20

K
oe

ge
l(

19
99

)
19

90
R

et
ro

sp
ec

tiv
e

su
rv

ey
L

A
,C

A
.S

he
lte

rs
an

d
ki

tc
he

ns
.

1,
56

3
37

75
55

L
if

et
im

e
71

35

N
or

th
(1

99
3)

19
90

R
et

ro
sp

ec
tiv

e
su

rv
ey

St
.L

ou
is

,M
O

.
Sh

el
te

rs
an

d
st

re
et

.
90

0
N

A
66

74
1

Y
ea

r
52

24

Pa
dg

et
t(

19
90

)
19

85
R

et
ro

sp
ec

tiv
e

su
rv

ey
N

ew
Y

or
k

C
ity

sh
el

te
rs

.
82

3
35

83
71

N
A

N
A

N
A

Po
lli

o
(2

00
3)

19
98

Pr
os

pe
ct

iv
e

ad
m

in
is

tr
at

iv
e

da
ta

St
.L

ou
is

,M
O

.
Sh

el
te

rs
an

d
st

re
et

.
40

0
41

82
75

L
if

et
im

e
77

50

(C
on

tin
ue

d
on

ne
xt

pa
ge

)

27



(T
ab

le
3.

1
co

nt
in

ue
d)

A
ut

ho
r

Ye
ar

D
es

ig
n-

D
at

a
Sa

m
pl

e
Fr

am
e

N
A

ge
M

al
e

A
A

D
x

Ti
m

e
SA

M
I

R
ob

er
ts

on
(1

99
7)

19
91

R
et

ro
sp

ec
tiv

e
su

rv
ey

A
la

m
ed

a,
C

A
co

un
ty

w
id

e
fr

om
sh

el
te

rs
an

d
fo

od
pr

og
ra

m
s.

56
4

37
78

30
L

if
et

im
e

69
N

A

To
ro

(1
99

9)
19

92
R

et
ro

sp
ec

tiv
e

su
rv

ey
D

et
ro

it,
M

I.
Sh

el
te

rs
,

fo
od

ki
tc

he
ns

,
ho

sp
ita

ls
,s

tr
ee

ts
.

2,
26

6
36

72
85

L
if

et
im

e
75

27

To
ro

(1
99

9)
19

92
R

et
ro

sp
ec

tiv
e

su
rv

ey
B

uf
fa

lo
,N

Y.
Sh

el
te

rs
,f

oo
d

ki
tc

he
ns

,h
os

pi
ta

ls
,

st
re

et
s.

59
7

32
73

68
L

if
et

im
e

70
22

Se
rv

ic
e

Se
tt

in
g

Sa
m

pl
es

Fo
ls

om
(2

00
5)

19
99

R
et

ro
sp

ec
tiv

e
ad

m
in

is
tr

at
iv

e
da

ta

SP
M

Ic
lie

nt
s

of
a

Sa
n

D
ie

go
,C

A
m

en
ta

lh
ea

lth
ce

nt
er

10
,3

40
40

62
16

C
ur

re
nt

60
10

0

K
er

te
sz

(2
00

6)
N

A
Pr

os
pe

ct
iv

e
C

lie
nt

s
fr

om
a

B
os

to
n

ar
ea

re
si

de
nt

ia
la

lc
oh

ol
de

to
xi

fic
at

io
n

un
it.

27
4

35
76

53
C

ur
re

nt
10

0
N

A

R
os

en
he

ck
(1

99
7)

19
94

R
et

ro
sp

ec
tiv

e
su

rv
ey

C
lie

nt
s

en
ro

lle
d

in
A

C
C

E
SS

pr
og

ra
m

1,
82

8
38

65
44

C
ur

re
nt

57
10

0

(C
on

tin
ue

d
on

ne
xt

pa
ge

)

28



(T
ab

le
3.

1
co

nt
in

ue
d)

A
ut

ho
r

Ye
ar

D
es

ig
n-

D
at

a
Sa

m
pl

e
Fr

am
e

N
A

ge
M

al
e

A
A

D
x

Ti
m

e
SA

M
I

R
os

en
he

ck
(1

99
8)

19
95

ad
m

in
is

tr
at

iv
e

da
ta

of
pr

ev
io

us
an

d
po

st
6

m
os

.

In
pa

tie
nt

ad
m

is
si

on
s

to
V

et
er

an
s

A
dm

in
st

ra
tio

n
ho

sp
ita

ls
na

tio
nw

id
e

9,
10

8
47

98
30

C
ur

re
nt

40
N

A

Sa
lit

(1
99

8)
19

92
C

ro
ss

-s
ec

tio
na

l
ad

m
in

is
tr

at
iv

e
da

ta

A
ll

ad
m

is
si

on
s

to
N

ew
Y

or
k

ci
ty

pu
bl

ic
ho

sp
ita

ls

40
2,

85
0

N
A

81
56

C
ur

re
nt

28
23

W
ue

rk
er

(1
99

7)
19

90
R

et
ro

sp
ec

tiv
e

ad
m

in
is

tr
at

iv
e

da
ta

C
lie

nt
s

fr
om

an
L

A
m

en
ta

lh
ea

lth
ce

nt
er

w
ith

se
ve

re
an

d
pe

rs
is

te
nt

m
en

ta
l

ill
ne

ss
.

26
8

40
65

41
C

ur
re

nt
N

A
10

0

D
x

=
D

ia
gn

os
is

;A
A

=
A

fr
ic

an
-A

m
er

ic
an

;S
A

=
Su

bs
ta

nc
e

A
bu

se
;M

I=
M

en
ta

lI
lln

es
s;

M
H

=
M

en
ta

lH
ea

lth

29



3.3.1 Demographics

Shelter and street samples of homeless persons are mostly male (58 – 82%) with a mean

age ranging from 35 - 40 years old. Many studies also report a majority of African Amer-

icans, although this is clearly dependent on regional population composition. Burt’s re-

ports on the National Survey of Homeless Assistance Providers and Clients (NSHAPC)

conducted in 1987 and then again in 1996 gives probably the broadest view of a national

sample of mostly shelter residents (2001). Compared to the U.S. poverty population in

1996, she finds that service using homeless adults have higher proportions of African

Americans (40% compared to 23%) and lower proportions of Hispanic individuals (11%

versus 20%). Also, the homeless sample population is found primarily in central cities

(71%) whereas the U.S. poor population is spread out over central cities (31%), urban

fringes (46%), and rural areas (23%). Additionally, she found that homeless adults were

more often single (48%), divorced (24%), or separated (15%).

3.3.2 Substance use disorders

Over the past twenty years the prevalence and consequences of substance abuse among

homeless persons has been well described. In their review of the literature, Fischer and

Breakey (1991), found that rates of substance abuse among homeless persons ranges

from two to six times higher than the general population. Robertson’s survey of 564

homeless adults reported 69% with any substance abuse disorder, 35% with both an al-

cohol and a drug problem, and 48% reporting use of multiple drugs (1997). There are

also indications that rates of substance abuse and dependence among urban homeless

adults are increasing. O’Toole found that over 78% of homeless adults in a 1998 Penn-

sylvania study had either an alcohol or cocaine diagnosis and that rates of drug abuse

and polysubstance dependence were significantly higher than in a similar study com-
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pleted ten years earlier (2004). Multivariate analysis indicated that male gender, less

than high school education, and stealing for money were independently associated with

substance abuse among homeless adults.

Aggregate descriptions of the homeless also diverge from the overall population in

rates of substance abuse and mental illness comorbidity. Based on the set of studies in

table 3.1, rates of lifetime substance abuse diagnosis among the homeless range from 52

- 77%, which greatly exceeds Kessler’s general population estimate of any substance use

disorder at 14.6% (2005). It is additionally estimated that 77% of mentally ill homeless

adults have a co-occurring substance abuse disorder (Koegel, Sullivan, Burnam, Morton,

& Wenzel, 1999).

Much of this variation in substance abuse reporting is due to the different methods

of capturing substance abuse problems. Some studies like the NSHAPC simply ask

respondents if they think they have a problem with alcohol or drugs, whereas others use

a diagnostic tool such as the Diagnostic Interview Schedule (Robins et al., 1981). These

different methods naturally produce different results, when a complex set of problems

related to substance abuse and dependence is compressed into a dichotomous measure

of problem or no problem as noted in section 2.5.2.

3.3.3 Mental health

Mental illness also has been associated with homelessness and typical estimates are 30%

having any non-substance abuse Axis I disorder. Fisher found that although rates of

mental illness may be significantly higher among the homeless, it is rarely cited by the

homeless themselves as the primary reason or cause of a particular homeless episode

(1991). Carol North found little evidence for a distinct subgroup of the ‘mentally ill

homeless’ and advocated for a broader contextual view of the causes of homelessness

(1996); this viewpoint is reflected in other reviews of the causal factors associated with
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homelessness (Glasser & Zywiak, 2003).

Lifetime diagnoses of mental illness are found in anywhere from 22 - 50% of rep-

resentative homeless samples in table 3.1, although a commonly accepted number is

somewhere between 20 - 30% for any non-substance abuse Axis I diagnosis. North’s

figure of 24% with a mental health diagnosis in the previous year (1993) is higher than

general population samples where approximately 14% of all individuals have a diag-

nosable mental disorder in the previous year (Norquist & Regier, 1996). Carol Caton

reviewed 14 studies produced during the 1980’s, finding similar rates of mental health

problems that were generally higher that overall population estimates (1990).

As with substance abuse rates, the variation in rates of mental illness depends on

diagnostic criteria and categorization. Additionally, cross-sectional surveys may over-

estimate the mental health problems in a group of homeless persons who were sampled

during a necessarily difficult time in their lives, producing a biased view of the entire

population (Snow, Anderson, & Koegel, 1994). One study compared rates of psychiatric

disorders in three different population samples taken approximately ten years apart find-

ing that prevalence of serious mental illness and substance use disorders have increased

significantly (North, Eyrich, Pollio, & Spitznagel, 2004). This study in particular dis-

putes the typically static representation of the homeless population over time with the

implication that there are more complex influences at work in how the composition of

these samples changes.

3.3.4 Victimization and incarceration

Homeless persons are victims of violent and non-violent crime at much higher rates

than housed populations (Fitzpatrick et al., 1993; Kushel et al., 2003; Lee, 2005). Burt

(2001) reported that 22% of adults included in the 1996 National Survey of Homeless

Assistance Providers had been physically assaulted while homeless and 7% reported a
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history of sexual assault while homeless.

Within an already marginalized population, women and individuals with mental ill-

ness appear particularly vulnerable. Homeless women are two to four times more likely

to have been physically or sexually assaulted as adults when compared to housed women

of similar socioeconomic status (Jasinski, Wesely, Mustaine, & Wright, 2005). In a

survey of 1051 adult women living on the streets or in shelters, Nyamathi and com-

pany (2000) reported that 28% had been sexually assaulted since they became home-

less. Much of this victimization appears relatively recent. For example, 34% of women

interviewed in Los Angeles, CA shelters reported being either physically or sexually

assaulted in the previous 12 months (Wenzel, Leake, & Gelberg, 2001).

It is clear that victimization can induce or exacerbate mental health problems (Kilpatrick

& Acierno, 2003; Sorenson & Golding, 1990) but there is also evidence that persons

with mental health problems are at higher risk of being victimized. For example, Hi-

day and company found that adults interviewed in a psychiatric inpatient unit had more

than double the rate of violent victimization in the previous four months compared to

the general population (2001). Depression has been found to be a significantly asso-

ciated with victimization in surveys of homeless women (Goodman, Dutton, & Harris,

1997; Nyamathi, Wenzel, Lesser, Flaskerud, & Leake, 2001; Wenzel, Leake, & Gelberg,

2000). Since most studies of victimization and homelessness are cross-sectional in de-

sign and use standard regression methods, it is difficult to distinguish whether mental

health problems are ultimately a result or a cause of victimization, or both.

In addition to high levels of victimization, homeless persons have higher rates of

previous incarceration or legal problems than the general population. Over 49% of

shelter residents in Burt’s 1996 survey reported a history of incarceration (2001) and

one review reported rates of arrest from 20% to 67% (Eberle, 2001). A study of over

7000 New York City shelter residents reported 23% with a matching New York State
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prison record in the previous two years (Metraux & Culhane, 2006). In this study, sub-

jects released from jail (compared to prison) were more likely to have multiple previous

homeless episodes, reflecting a ‘institutional circuit’ from shelters to jails to hospitals.

3.4 Service Utilization

A consistent theme evident in this body of literature is the under-utilization of both men-

tal health and substance abuse services by homeless individuals with identified needs for

service. Across the board, only 11 - 34% of individuals who are identified with a sub-

stance abuse or mental health problem actually received treatment for the condition in

the specified time period of each study (Table 3.2). While it is hard to make compar-

isons since the time periods of service vary so much, this range includes the 28% service

utilization rate Regier (1993) calculated for the general population with mental health or

substance abuse diagnoses. The critical difference between homeless and non-homeless

groups seems to be in the kind of service used, in particular a shift from outpatient/office

services to the more expensive inpatient/residential/crisis settings as was shown by Fol-

som (2005).
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No specific non-need factors associated with mental health service utilization were

identified in the two St. Louis population samples (North & Smith, 1993; Pollio, North,

Eyrich, Foster, & Spitznagel, 2003), while several other studies found that ethnicity, gen-

der, insurance status, and contact with other service sectors were significant predictors

of mental health or substance abuse service use. An alternative approach to identifying

disparities is to simply survey the homeless themselves about what they feel is impor-

tant and how difficult it is to get the services they need. Using this approach, Acosta and

Toro (2000) found that, contrary to the identification of mental illness and substance

abuse among a large proportion of this group, the need for mental health or substance

abuse treatment was rated as one of the lowest priorities, well below safety, housing,

transportation and education. Being younger, a person of color, or having dependent

children predicted lower service use and more difficulty getting services.

3.4.1 Association between service use and substance abuse

When the interdependence of substance abuse and service utilization are considered to-

gether, it is not surprising that a disturbingly small proportion of homeless individuals

who are identified with a substance abuse problem actually received treatment for the

condition (Burt, Aron, Lee, & Valente, 2001; Koegel et al., 1999; Pollio et al., 2003).

This is an important finding in light of the above evidence that connections to service

systems increase the likelihood of finding and maintaining stable housing. Additionally,

help for the homeless with substance abuse problems is often in the form of emergency

or tertiary type services. Homelessness constitutes the strongest predictor of repeat

emergency room use (Dhossche & Ghani, 1998; Mandelberg et al., 2000). The next

strongest predictors of frequent users of this service are poverty and substance abuse.

Emergency rooms provide little opportunity for intervention with complex social prob-

lems. Typically, psychiatric emergency services do an excellent job at diagnosis and risk
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assessment, but then can offer little beyond this except referrals. As Dobscha, Delucchi,

and Young (1999) demonstrated, most referrals made by the emergency room to follow

up services for homeless persons are not successful. In their study the strongest predic-

tors of non-attendance were, again, housing problems and substance abuse. Homeless

individuals have a much higher likelihood of using crisis and inpatient types of services

(Folsom et al., 2005) rather than outpatient, resulting in higher costs and system strain

(Rosenheck & Seibyl, 1998; Salit et al., 1998).

3.5 Housing Status Changes

To better understand the dynamics of homelessness, it is clear that retrospective and

single point cross-sectional studies are inadequate sources of information (Wong & Pil-

iavin, 1997). Building a model of how homeless individuals gain housing or cycle in

and out different housing situations requires a perspective that acknowledges the experi-

ences of these individuals as they adapt more or less successfully to their circumstances.

Single point cross-sectional surveys tend to oversimplify the causal relationships and

cannot account for patterns of change over time (Snow et al., 1994). Empirical and

qualitative studies generally agree that homeless status and substance abuse are inter-

dependent in that substance abuse is associated with further episodes of homelessness

(Glasser & Zywiak, 2003). Vangeest has most clearly delineated the two different di-

rectional relationships between substance abuse and homeless status as representing a

’downward drift’ hypothesis (substance abuse leading to homelessness) and an ’adap-

tation hypothesis’ (homelessness inducing more substance abuse behaviors), both of

which have found support empirically (2002).

Several studies have used longitudinal designs to identify what factors are related to

exits from homeless episodes or subsequent returns to homeless states. These studies
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typically use either shelter admission data over a period of several years or alternatively

follow a group of individuals over two or more years with several surveys about housing

history. Wong and Piliavin found that race (not African-American), age (younger), and

gender (female) are associated with shorter episodes of homelessness and a lower likeli-

hood of subsequent returns to homelessness (1997). Among female headed households

as opposed to single men or women, they also found that mental illness and substance

abuse were associated with returns to homelessness. In addition to race and gender

differences, Zlotnick reported that having social support and connection with social ser-

vices were all associated with exiting the homeless situation at some point over the 15

months of a study of 397 homeless adults (1999). For the subset of individuals using

substances, social support and social service connections were not significant predictors

of exiting homelessness. Zlotnick interpreted this as an indication that current substance

abuse reduces a subject’s ability to access or build on social and institutional resources,

again suggesting that substance abuse interacts with indicators of marginalized status

such as social isolation and service connections.

3.5.1 Association between substance abuse and housing status

Clearly, there are indications that substance abuse can be both a precipitant of housing

instability (Coumans & Spreen, 2003) and an adaptation to the homeless state itself

(Snow & Mulcahy, 2001). Importantly, Vangeest and Johnson (2002) have shown that

substance abuse has indirect influence on becoming homeless, mediated by levels of

social isolation and employment status. In this way, substance abuse acts as a catalyst

in that it intensifies the marginalized status of homeless adults by decreasing access to

social and financial resources while compounding the effects of existing mental health

problems (Sosin & Bruni, 1997). Additionally, substance abusing homeless adults tend

to have more frequent episodes of homelessness and a higher likelihood of living on the
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streets versus in shelters or other institutional settings when compared to those who are

not using substances (Booth, Sullivan, Koegel, & Burnam, 2002).

3.6 Summary and Knowledge Gaps

The American urban adult homeless populations described in the literature over the past

30 years have high rates of substance abuse, victimization, legal problems, social iso-

lation, and generally low rates of service use, particularly in the non-emergency mental

health and substance abuse service sectors. In describing the dynamics of homelessness

over time, there are indications that gender, race, age, health, and substance abuse im-

pact the probability of exiting or returning to the homeless state, although the results

in this area are not consistent. Taken individually, many of the descriptions and asso-

ciations in the literature above show snapshots of how substance abuse interacts with

certain domains of marginalization such as social connections, victimization, incarcer-

ation, and employment, but offer little in terms of a comprehensive picture of what the

combined impact is on two critical outcomes: housing status and services utilization.

Perhaps the most the best description of the groups involved in these studies is probably

‘marginalized’ or ‘disadvantaged’. They are pushed, for a variety of reasons, into situa-

tions of spatial, social, and resource exclusion. The same structural barriers that pushed

them into this state may selectively disadvantage certain groups from regaining housing

status such as those with drug or alcohol problems.

To address the need for a more comprehensive model of the dynamics of homeless-

ness, researchers have called for an ecological approach that addresses both individual

and environmental factors (Reilly, 1994; Snow & Mulcahy, 2001; Toro et al., 1991). At

the same time, simply choosing variables from a larger universe of variables does not

necessarily lead to a better understanding of the problems. The ‘crud factor’ of common
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and easily obtainable statistical associations among unrelated variables (Meehl, 1990)

should push researchers to look beyond static and single-level associations. While the

complex nature of the relationships between homelessness, substance abuse, marginal-

ization, and services to homeless persons is not disputed, the important epistemological

question here is how to understand this complexity. A critical next step in the analysis

of the problems of recurrent and chronic homelessness requires a perspective that can

model changes in multiple domains over time.

3.7 Conceptual Framework

From the above review, a conceptual model is proposed that links substance abuse and

indicators of marginalization to housing status changes and service utilization (Figure

3.1). The first assumption of this model is that substance use disorders have a direct

effect on each of the domains of marginalization and also on housing status over time.

The pervasive effects of substance use disorders on many of these domains have been

demonstrated by a number of previous studies as noted above. In an attempt to represent

the complex nature of housing status changes over time, this outcome is represented as

directly related to changes in substance use disorder status, marginalization, and lev-

els of service use over time. Lastly, there is the very likely possibility of a reciprocal

relationship between the two outcomes, housing status changes and service use.

For each aim, a set of hypotheses have been developed that are reflected in existing

literature on homelessness and substance abuse. Demographics and Background vari-

ables (i.e. previous substance abuse/dependence, homelessness, mental illness, health

problems) are also included in modeled relationships as background or control variables.
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Figure 3.1: Conceptual Model

Substance Abuse

Marginalization

Social Isolation

Victimization

Incarceration

Shadow Work

Service Use

Housing Status

(1.1)

(2.2)

(3.1)

(2.3)

(2.1)

(3.2)

3.7.1 Aim 1: Relationships between substance abuse and marginal-

ization

The first aim of this study is to better understand the links between substance abuse and

the different domains of marginalization as defined in the Chapters 2 and 3 (social, em-

ployment, legal, victimization). It should be noted that these relationships may change

over time and may also have interactive effects, but the initial exploration will examine

the most direct relationship from a recent substance abuse problem to changes in these

marginalization domains over the three time points included in the study. This aim is

exploratory in nature, but there are some relationships that may be predicted as stated in

hypothesis H1.1.

H1.1: Type of substance dependence will be associated with unique patterns of demo-
graphics and marginalization variables. For example, previous studies have indi-
cated that homeless adult alcohol dependent individuals have a lower likelihood
of employment and have fewer supportive social contacts.
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3.7.2 Aim 2: Housing status transitions

In Aim 2, we examined the probability of making transitions from one housing state

to another over the course of the three time points in this study. Although there are

no direct precedent to this sort of analysis in the current body of literature on housing

status transitions, the literature review above has pointed to some possible relationships

as outlined in hypothesis H2.1 to H2.3 below.

H2.1: Past year alcohol or drug use will be associated with a lower likelihood of transi-
tions from homeless to housed states.

H2.2: Individuals who are socially isolated, victimized, have legal problems, and are
engaged in shadow work will have higher a higher probability of either remaining
homeless or losing housing over the course of the study.

H2.3: Individuals who are more engaged in outpatient and non-emergent types of ser-
vices will have higher probabilities of moving from homeless to housed states.

3.7.3 Aim 3: Service use

The last aim focused on the same set of covariates, but now with emergency and routine

types of services use as the outcome. Services use has typically been treated in this

literature in a static manner (single time point, retrospective) or as a simple dichotomous

variable. What we are interested in here is how actual service use counts change over the

course of two time intervals and what the relationships are between the time-changing

marginalization and substance use disorder variables are on these counts. From previous

studies, two simple relationships may be reasonably expected to occur (H3.1 and H3.2).

H3.1: Social isolation, victimization, incarceration, and involvement in shadow work
will be associated with higher use of inpatient and emergency type services

H3.2: Individuals living on the streets or in shelters will use more inpatient and emer-
gency types of services at later time points. At the same time, gaining housing
will result in fewer inpatient and emergency service contacts

The remaining portion of this dissertation will show how these questions were ad-

dressed methodologically and how each of these hypotheses stands up in light of the
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results from this particular set of data and approach. The discussion section contains a

review of each of these aims, the associated hypotheses, and some recommendations for

practice and methodology.
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Chapter 4

Methods

4.1 Data

This study used longitudinal secondary data collected from the project known as SUN-

CODA (Service Use, Needs, Costs and cOnsequences among Drug Abusing homeless).

It was sponsored by the National Institute on Drug Abuse (NIDA) and was headed by

Drs. Carol North and David Pollio (DA 10713). Four hundred adults homeless individ-

uals residing in shelters and street locations in the city of Saint Louis, Missouri were

first recruited in 1999 from shelters and street locations and interviewed at baseline,

then at 1 and 2 year follow ups. Subject-matched service data (including shelter use and

contacts with health, substance abuse, and mental health sectors of care) were collected

from regional providers over the same time period.

4.1.1 Study site

The baseline sampling area encompasses approximately 62 square miles and in 2000,

had a overall population of roughly 350 thousand people (51% African-American, 44%

Caucasian). Slightly over 24% of individuals in Saint Louis at that time lived in poverty.
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Saint Louis city is part of a larger metropolitan area which includes counties in Illinois

and Missouri and had a population of over 2.6 million according to year 2000 U.S.

Census figures (U.S. Census Bureau, 2000). General estimates of homeless adults in

Saint Louis over the course of a year range from 5,000 to 8,000 depending on the source

and method used in counting. In 2000, there were 11 primary emergency shelter sites

providing around 800 emergency beds at any given time.

4.1.2 Sampling and recruitment methods

North and colleagues recruited adults at 11 city night shelters, one daytime shelter, and

along 16 different street routes between 1999 and 2001. At shelter sites, potential sub-

jects were randomly selected from current rosters and briefly screened regarding housing

status. Individuals who met inclusion criteria were then informed about the study and

consent procedures. For the street population, all adults who were encountered along 16

different street routes known to be areas with concentrations of homeless persons were

similarly screened. Included in the study were male and female adults who reported that

they had no current stable address and at least one of the following: (1) stayed in shelter

or street location for at least 14 previous nights (2) stayed with friends or relatives for 6

of the previous 14 nights or (3) stayed in a cheap hotel or motel for less than 30 nights.

Of all eligible persons, 92% agreed to participate in the study.

4.1.3 Survey information

All interviews (baseline, year 1 and year 2 followups) included the sociodemographic

sections from the National Comorbidity (NCS) study (Kessler et al., 1994), psychiatric

diagnostic sections from sections from the Diagnostic Interview Schedule (DIS) (Robins

et al., 1981), the alcohol and drug abuse sections of the Composite International Di-
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agnostic Interview-Substance Abuse Module (CIDI-SAM) (Cottler, Robins, & Helzer,

1989), along with the residence sections of the DIS homeless supplement (DIS-HS)

(North, Eyrich, Pollio, Foster, et al., 2004).

Measures of support from family and friends were designed specifically for the

SUNCODA project and are part of the DIS-HS (Eyrich, Pollio, & North, 2003). In-

terviews lasted approximately 1 1/2 hours with time for debriefing and follow up ques-

tions. These were conducted by professional interviewers who had completed formal-

ized training in the instruments used. Locations were chosen to accommodate the sub-

jects of the study, typically at the study drop-in center located in downtown Saint Louis,

but also at shelter and street locations.

4.1.4 Services data

In addition to answering survey questions, study subjects also consented to release any

information collected from regional service providers for 2 years after the initial base-

line contact. Administrative data was collected from three different sources: (1) the

city sponsored shelter and transitional housing Management Information System (MIS),

(2) manual review of intakes for shelter services not participating in the city MIS, (3) the

state Purchase Of Service (POS) databases.

The POS database includes contacts with regional hospitals, emergency rooms, out-

patient mental health and substance abuse treatment facilities, and case management

services. The combined data set has over 57,000 unique service contacts with the sub-

jects of this study.
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4.1.5 Brief description of subjects and attrition

The sample used in the SUNCODA study is similar to several other previous studies of

street and shelter populations in large urban areas (as reviewed in Table 3.1) enhancing

the generalizability of results of the proposed study. The most common profile from

this sample is that of a 40 year old single male staying at a shelter at the time of the

baseline interview. Table 4.1 shows a selection of variables from the baseline interview

grouped by usual housing status over the previous year. Generally, the street sample has

higher proportions of unemployment, lifetime diagnoses of substance dependence and

mental illness compared to the shelter sample. Of the 394 subjects with full baseline

information, 282 (72%) were interviewed one year later, 279 (71%) two years later, and

251 (64%) were interviewed at all time points. Previous analysis of missing subjects

compared to non-missing on baseline demographic variables shows little significant dif-

ference between the two groups (North, Pollio, Perron, Eyrich, & Spitznagel, 2005).

Table 4.1: Baseline Demographics by Usual Sleep Location

N Housed Shelters+ Streets Combined

N = 156 N = 171 N = 67 N = 394

Age 394 31.0 38.5 45.0 37.5 43.0 49.0 36.5 42.0 47.0 35.0 42.0 48.0

Male 394 60% ( 93) 84% (144) 88% ( 59) 75% (296)

White 394 11% ( 17) 19% ( 32) 34% ( 23) 18% ( 72)

Married 394 9% ( 14) 2% ( 3) 7% ( 5) 6% ( 22)

Employed 394 35% ( 54) 29% ( 50) 18% ( 12) 29% (116)

Lifetime Diagnosis

Alcohol 394 52% ( 81) 65% (111) 75% ( 50) 61% (242)

Cocaine 394 38% ( 59) 47% ( 81) 48% ( 32) 44% (172)

Serious Mental Illness 386 51% ( 78) 42% ( 70) 64% ( 42) 49% (190)

Values given for age indicate first quartile, median, and third quartile. Values in parentheses show frequency counts.
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4.2 Measurement

A number of measures derived from the above survey instruments were used as indica-

tors for the different domains of marginalization, substance abuse, housing status, and

service use referred to in the primary aims of this dissertation. Table 4.2 shows the con-

structs and the corresponding variable definitions. These measures will be examined in

more detail in the sections below.

4.2.1 Service use and type of service

Service use in this study is considered as a count of either emergency or routine services

received in the 12 month intervals between the three time points. Data was screened for

any redundant entries or overlapping services that did not constitute unique or separate

contacts. For the service use regression models, the service use variables were kept

in the original format. As a covariate in the Markov models, the service counts were

recoded into two separate variables as ’moderate’ (between 1 and 20) or ’high’ (over

20) service use for both emergency and routine service types.

Routine services

Routine services were coded as any mental health, substance abuse, or health service that

was received as a scheduled or office type contact. This includes individual and group

counseling, non-emergent clinic visits, day treatment programs, and case management

face to face visits. Because each service type had a unique contact time profile (i.e.

some were billed by the 15 minute increment, some were billed as 1 hour contacts),

all routine contacts were normalized to a 1 hour contact time such that the resulting

measure of routine services is for ’hours of routine service received’ over the course of

the 12 month period.
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Emergency services

The measure for emergency services included counts of emergency room contacts, nights

in an inpatient unit, residential detoxification center, or other emergency setting. These

contacts were normalized to the number of contacts such that a single emergency room

contact was analogous to a day in the hospital or detoxification center.

4.2.2 Housing status changes over time

As outlined in Section 2.5.1, homelessness can be considered as a transient state. This

definition can be further operationalized as one of several states representing qualita-

tively different housing situations such as ’living on the street’, ’living in shelters’, and

’housed’. In this study, housing status was categorized in this manner as a nominal and

time-changing variable. To obtain recent housing status, at each of the three interview

time points subjects were asked "Where did you stay last night?" and "How long have

you been staying there?". Answers were categorized into a range of possible answers as

shown in Section 6.7 in Appendix A.

Living in one’s own apartment or house and living with someone else was catego-

rized as ’housed’. Staying in cheap motels, shelters, boarding houses, hospitals, or jails

was considered as ’shelters or other institutions’ (or ’shelters+’). Lastly, ’streets’ status

includes sleeping in parks, cars, abandoned buildings, and similar locations not desig-

nated for sleeping in. Subjects were also asked "In the past 12 months, which one of

these places was your usual sleeping place?" and the same categorization strategy was

used to create a usual housing status variable. As with the service use variables, when

used as a covariate the housing status variables were recoded as dichotomous indicators

of either shelter or street status (reference group is housed status).

After a number of preliminary analyses, comparing the usual housing status variable
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and the recent housing status variable, it was determined that there was little if any

difference in results between the two. Since the usual housing status variable was more

stable (i.e. asked about the usual status over the previous year, rather than just the

previous night or several nights) this was used exclusively in this study.

4.2.3 Demographics and background variables

Demographics

Information about race, gender, age, highest educational attainment, and marital status

were collected at all time points when appropriate. The age variable was subtracted from

the mean for the entire population and normalized using the standard deviation such that

a value of 1.0 is one standard deviation above the mean. This strategy of mean centering

can help improve the speed of convergence for complex models.

Background

A number of life history variables were used as background or control variables, fol-

lowing a number of other longitudinal studies that have indicated some relationships

between similar constructs and either housing status or service use in homeless popu-

lations. Any history of a high school diploma or General Equivalency Diploma (GED)

was used as a simple reflection of attending the most basic education. As an indicator of

how connected an individual is with St. Louis and the surrounding area (and, by proxy,

the local service system), a variable was created from the question "How long have you

lived continuously in St. Louis?". Subjects that said they had lived in the St. Louis area

for more than a year were considered to be more connected as local residents.

Also, a variable was created to control for weather effects at the time of the inter-

view. It may be possible that the mix of individuals in shelters or on the streets may

55



have something to do with the temperature being particularly cold on given day. Daily

weather data was downloaded from the National Aeronautics and Oceanic Administra-

tion (NOAA) for the entire period covered in this study. Interview dates were matched

with these daily values and the resulting variable indicates when the daily average tem-

perature below 40◦F. Finally, a variable reporting any health problems that required

treatment (over the past year) was included in the service use models.

4.2.4 Substance abuse and mental illness

Subjects who had an alcohol or cocaine diagnosis (abuse or dependence) were coded

as 1 in for both lifetime and recent diagnosis variables. The lifetime measure of any

diagnosis was used as a control variable and the changes over time were indicated by

the measure of any diagnosis over the past year. This is a generally broad measure of

substance abuse and should capture most individuals who are actively using while con-

trolling for any past history of use. Also, the psychiatric definition of ’serious mental

illness’ was used to control for the influence of any lifetime history of a major affective

disorder (i.e. Major Depression, Bipolar Disorder) or thought disorder (i.e. Schizophre-

nia) as defined by the DSM IV.

4.2.5 Marginalization variables

Indicators of marginalization are divided into three primary domains as outlined in Sec-

tion 2.5.3. It should be noted that these domains are loose designations for the purpose

of organization and inference, but are not, treated as latent constructs or even as neces-

sarily separate processes.
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Social

Current connections to family and friends are captured by the questions "Can you count

on any of your relatives for help?" and "Do you have any friends you can count on for

help?". These questions cover current social support at each interview time point. Also

included is a measure of serious interpersonal conflicts experienced over the past year.

Legal problems and victimization

Questions about recent legal problems included current-pending charges and any deten-

tion (by law enforcement) reported over the previous month. Both of these questions

are asked at all time points. Victimization refers to instances where the subject has been

robbed over the past year. The robbery question was indicated as positive if the subject

reported being robbed or mugged in the DIS interview or the legal history interviews,

both of which ask similar questions. Unfortunately, there was no way to identify past

year assault or rape history at baseline the question was stated slightly differently than

for robbery, covering only lifetime assault and rape history.

Employment

Current connections with legal employment are indicated by two measures "currently

working for pay" and, on the other side of the same concept, a question about all the

sources of recent income. Illegal or non-standard sources of income such as selling

drugs, prostitution, stealing, or panhandling were coded as ’shadow work’.

4.3 Analysis

Analysis of Aim 1 will examine the nature of marginalization and substance abuse

within the adult homeless sample and bivariate associations with demographics and
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background factors at each time point. Additionally, for each variable and time point,

the number and patterns of missing variables are examined. These descriptive anal-

yses provide valuable information for setting up the Bayesian models in later steps.

Multi-state Markov models and count regression models were used to examine the hy-

pothesized relationships related to Aims 2 and 3. The following sections provide a brief

methodological overview.

4.3.1 Overview of Bayesian methods

Bayesian inference is at its most basic, a means to estimate the probability distribution

for the parameters of interest (called the posterior distribution), conditional on the data,

i.e. p(θ |D). This is the opposite of most frequentist types of statistical inference where

p-values are used to determine the probability that the data occurred, conditional on

a predetermined set of parameters and on the assumption that the observed data are

one of many samples from the true population. The Bayesian posterior distribution is

estimated as a combination of prior information about the parameters, p(θ), and the

likelihood function, p(D|θ). One implication of this is that as the information from the

data increases, the effect of the prior naturally becomes less influential and approaches

the standard likelihood based estimates.

The inclusion of the prior probability term allows the researcher to both include

information from previous research and to update the posterior distribution as new in-

formation is obtained. Additionally, the prior distribution for each parameter can be

’tailor fit’ to accommodate a huge array of data and parameter types beyond the classic

bell-shaped normal distribution. The information obtained from Bayesian methods is in

the form of probability statements, reflecting the uncertainty inherent in the investiga-

tion of sociological processes. The utility of these methods have been demonstrated in

a wide range of research applications and the methods have been outlined in a number
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of excellent texts on the subject (Congdon, 2003, 2005; Gelman, 2004; Gill, 2002)

To explore each of the hypothesized relationships indicated above, a common three

step process was employed (Gelman, 2004): (1) define the probability model to include

observed and unobserved quantities of interest, (2) calculate the posterior distribution

conditional on the data from the SUNCODA study, (3) evaluate convergence and model

fit, (4) interpret parameter estimates.

4.3.2 Evaluation of convergence

Before interpreting parameter estimates produced from a Markov Chain Monte Carlo

(MCMC) algorithm, we must first determine that the samples from the posterior distri-

bution have converged properly. While there is no direct ’proof’ of convergence, there

are several indicators of non-convergence. Two common indicators of nonconvergence

used in this study are Gelman and Rubin’s multiple chain diagnostic (1992) and the

Geweke Time-Series diagnostic (1992). Additionally, visual inspection of trace plots

and autocorrelation plots and values can help with identification of non-convergence.

Gelman and Rubin’s diagnostic calculates a ’shrink factor’ for each monitored pa-

rameter that is essentially a form of ANOVA comparison of within chain variance and

between chain variation. Shrink factor values approaching 1.0 indicate that both MCMC

chains, after having started at different initial values and run for some number of cycles,

are both sampling from the same distribution. This statistic can be produced for each

parameter and as a summary for all the parameters in the model. Geweke’s diagnostic

evaluates single chains, comparing a window of samples from the beginning of the chain

with those from the end of the chain using a simple comparison of means. The sample

windows are typically drawn from the first 10% and the last 50% of the full sample

chain.
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4.3.3 Evaluation of model fit

Gelman (1996) proposed a simple comparison between the observed and predicted val-

ues for the outcome, called the ’posterior predictive check’ (PPC). Values for this statis-

tic that are at the close to the extremes of the zero to one range (i.e. below 0.1 or above

0.9) indicate that the new samples from the posterior density are not good matches with

the observed values. This calculation can be done within the WinBUGS model. Proba-

bly the most used statistic used to compare models is the Deviance Information Criterion

(DIC) as developed by Spiegelhalter (2002) and others. Like the Bayesian Information

Criterion, the DIC is a correction of the unstandardized deviance (−2log[p(y|θ ]) that

uses an estimate of the total number of effective parameters in the model which often is

not a simple count for complex or hierarchical models (Congdon, 2006).

4.3.4 Multi-state Markov models

Transitions between homeless states such as living in shelter or on the streets to housed

states can be investigated as a process of moving between one of a few discretely de-

fined states for which information is observed at defined intervals. Multi-state transition

models have been used to examine what factors affect the probability of going from a

non-diseased to a diseased state or vise versa (Jackson, Sharples, Thompson, & Duffy,

2003; Hougaard, 1999; Congdon, 2005; Diggle, 2002).

The primary goal of this analysis is to investigate the transitions between housing

status categories. The multi-state Markov model estimates the probability of making

transitions between different states over some time period and the impact of covariates

on these transition probabilities (Diggle, 2002; Frees, 2004). Transitions between differ-

ent housing states (housed, streets, shelters) are assumed to follow a simple first-order

Markov process with no constraints on transitions between the states in the the model,
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meaning that individuals may move from any state to any other state in the two inter-

vening time periods (see Figure 4.1). This is somewhat different than in many disease

models where death of the individual represents and ’absorbing’ state, so for example,

finding independent housing may only be an intermittent state not necessarily the final

and stable destination.

Figure 4.1: Housing State Transitions
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When observations are made about the housing status yi j of an individual i at some

time j, the probability of making a transition between any two housing states (k, l) can

be represented in a transition matrix:

Pkl =


π11 π12 π13

π21 π22 π23

π31 π32 π33


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Individual transition probabilities are contingent on the set of covariates in Xi j and the

influence of these covariates can be estimated using a multinomial regression:

Multinomial Logit(πkl) = Xi j×Bkl

πkl = Pr(yi j = l|yi j−1 = k)

Because of the high likelihood of correlation between parameters for all the different

combinations of transition probabilities, instead of a standard normal prior for parame-

ters in the Bkl matrix, a multivariate normal prior is used with a fairly non-informative

covariance term which is, in turn, drawn from a Wishart prior. This is similar to Sung’s

strategy for modeling mental health status changes over time (2007).

Bkl ∼MV N(µi j,Wkl)

Wkl ∼Wishart(R,3)

Where R is a scale matrix for the Wishart prior and was assumed to be diag(0.01, 0.01,

0.01) which indicates a relatively high degree of uncertainty about the covariance be-

tween parameters in the model.

4.3.5 Regression models for count data

The most common way to account for the skewed distribution of count data is to use a

Poisson regression model. In the current study, service counts, yi j, could be understood

as coming from a Poisson distribution with parameter λi j which is related to covariates
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Xi j and to a set of estimated parameters B by a log linked general linear model. For all

the following model statements i indexes the subject and j indexes the time point.

yi j ∼ Poisson(λi j)

log(λi j) = Xi j×B

The Poisson model is based on the assumption that the λi j parameter of counts is equal

to the variance, which is very unlikely considering both the hierarchical nature of the

data over two time points and the high number of zero values in the data. When the

variance exceeds λi j , this is referred to as over dispersion and can often be appropriately

handled via a number of alternative parameterizations such as the negative binomial

(NB), poisson-gamma (PG), or zero-inflated versions of the NB and PG models. A brief

examination of the routine and emergency service counts over both time periods show

anywhere from 41% to 76% of the subjects had no services that were accounted for in

the MIS administrative database.

While a large portion of these zero counts may be due to the fact that these indi-

viduals received no services at all during the time interval in question, another possible

explanation is that the service use of these individuals was not captured by the MIS

database. For example, subjects may have been in prison, moved away, or used services

that are not part of the database. These zero counts are considered ’excess zeros’ in that

they are in excess of what would be expected for this population assuming a standard

poisson-gamma distribution of counts (Congdon, 2005). Just as covariates may be in-

cluded as predictors of overall service counts, the probability of an excess zero may be

associated with covariates as well. In this case, the most likely cause is attrition, so a

variable is included that indicates whether a subject was interviewed at the time point

at the end of the one year interval for the service count. The standard poisson model
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can the be considered as a mixture of a bernoulli probability of excess zeros (πi j) and

normal poisson counts (Ghosh, Mukhopadhyay, & Lu, 2006; Ntzoufras, 2009).

One of the advantages of working within a Bayesian framework is that the same

model can be specified in a number of ways; first by changing prior distributions and

second by adding levels of analysis (i.e. hierarchical models). In the example of the

over-dispersed Poisson model, the λi j parameter can be considered as coming from a

gamma distribution, resulting in the Poisson-gamma model (Congdon, 2005). Using the

gamma distribution at the second level allows specification of a separate parameter δ

that may vary at the individual level or between time points. As delta approaches the

value of 1, this model becomes a simple Poisson model. Additionally, the gamma dis-

tribution is considered a conjugate prior for the Poisson distribution, meaning that the

posterior and the prior come from the same distributional family, resulting in an ana-

lytically tractable solution1. The inverse of δ is analogous to the dispersion parameter

reported in other software packages that use a ’quasi-poisson’ model.

1The values that determine the shape of the Gamma distribution of δ j values, Gamma(C,D) were used
in this case as ’tuning parameters’ rather than as broadly uninformative priors. A range of values were
used for C and D. Final values were chosen that reduce the likelihood of producing sampling errors and
that also improved overall model fit
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Combining the Poisson-gamma and the zero-inflated models can be done in the fol-

lowing way:

yi j ∼ Poisson(µi j)

µi j = (1−ui j)×λi j

ui j ∼ Bernoulli(πi j)

logit(πi j) = c× interviewedi j

λi j ∼ Gamma(νi jδ j,δ j)

log(νi j) = Xi j×B

δ j ∼ Gamma(C,D)

This model allows the different time points to have different levels of dispersion indi-

cated by δ j as well as allowing for the possibility of zero-inflation for any individual

and time point. Again, the covariates are assumed to have a log-linear relationship with

the count parameter (νi j). The utility of the Poisson, and a number of other models in-

cluding the PG, the ZIPG, the NB, and the ZINB were considered and compared using

the Deviance Information Criterion and the PPC when possible.

4.3.6 Missing data

Most methods for parameter estimation assume that any missing data is missing com-

pletely at random (MCAR) and therefore can be safely ignored in the estimation pro-

cess. When this assumption is violated, biased estimates can result (Little & Rubin,

1987). Missing data can then be handled directly as part of the Markov chain Monte

Carlo (MCMC) algorithms used for estimating the Bayesian models or via multiple im-
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putation as outlined in Schafer (1997).

Due to the complexity of the models shown above, a multiple imputation approach

was adopted as a way of handling missing covariate information. Direct incorporation

of a missingness mechanism for covariates into the WinBugs models requires the des-

ignation of an appropriate multivariate distribution that includes every covariate along

with the outcome which would make for an unduly complex and intractable model. The

R package mice (Multivariate Imputation by Chained Equations) was used to generate

8 imputed datasets from the original data. This program uses a Gibbs sampler to pro-

duce random samples for each missing value fully conditional on all the other included

covariates (Van Buuren & Oudshoorn, 2000).

The process starting with data screening and recoding, imputation, analysis, and

then inference is shown in Figure 4.2. Regression models are independently run on

each imputed data set and then the imputation results are pooled into a single set of

estimates and standard error estimates which are corrected to reflect what is essentially

the variance of all the variances of all of the imputations.
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Figure 4.2: Overview of Analysis Plan
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4.3.7 Software

Recoding, descriptive analysis, and other data manipulation was completed using the

R statistical language, version 2.7.0 (Ihaka & Gentleman, 1996) and Bayesian analysis

used the WinBUGS, version 1.4.3 software where appropriate (Spiegelhalter, Thomas,

Best, & Lunn, 2003) or another Gibbs sampling based program called JAGS which op-

erates in a unix environment (Plummer, 2003).
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Chapter 5

Results

This chapter will present the results for the data assessment and screening process along

with the formal regression models. Additional information about model development,

convergence, and output, including examples of programming code can be found in

Appendix A.

5.1 Missing data

Data can be missing for a number of reasons, here we address the two primary issues

with this longitudinal data set: missing interviews at particular time points (attrition)

and missing values at each time point for subjects that were interviewed (Non-response).

Regarding attrition, it should be noted that a number of subjects missing for the year 1

interview (n = 112 or 71.2% of total) were later interviewed at Year 2 (n = 28 or 25% of

year 1 missing). As noted in (North et al., 2005), there were no significant differences

among demographic variables when comparing missing with non-missing subjects in

this data set. This is also reflected in Table 5.1 which shows little difference in the

demographic and background profiles of the subjects that were interviewed at each time
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point compared to baseline.

Table 5.1: Baseline Demographics by Interview for Non-imputed Data

Baseline Year 1 Year 2

N = 394 N = 282 N = 279

White 18% ( 72) 17% ( 48) 19% ( 53)

Male 75% (296) 73% (207) 73% (204)

Age 35 42 48 35 42 48 36 42 48

Married 6% ( 22) 3% ( 9) 6% ( 17)

Diploma 53% (209) 54% (152) 52% (146)

Local Resident 86% (339) 90% (254) 91% (253)

Alcohol Diagnosis Hx 61% (242) 60% (170) 61% (170)

Cocaine Diagnosis Hx 44% (172) 46% (130) 45% (126)

Serious Mental Illness Hx 50% (196) 50% (141) 49% (138)

Abuse-Neglect Hx 29% (113) 29% ( 83) 29% ( 81)

Conviction 54% (211) 56% (157) 54% (150)

Hx = Lifetime History

It is also important to look at response patterns among the variables for those that

were interviewed. Generally, non-response rates were relatively low for all variables

used in these models with the exception of the ’support from friends’ variable (30%

overall rate of non-response), ’lifetime history of panhandling’ (12% overall rate of

non-response), and the ’history of abuse or neglect’ variable (8% overall rate of non-

response). Table B-1 in Appendix B shows univariate proportions of each variable at

each time point only for individuals that were interviewed (i.e. did not drop out) includ-

ing the proportion of non-responders to that particular question in the survey.

Since there are missing covariates for some of the variables included in the regres-

sion models, eight imputed data sets were simulated using a multivariate chained equa-
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tion (mice) program. For imputation at each time point, all baseline demographic vari-

ables were entered into the mice sampler along with other modeled variables for that

particular time point. These imputed data sets matched the overall univariate propor-

tions at each time point almost perfectly for all the modeled covariates (see Table B-2 in

Appendix B).

5.2 Variable Descriptions

As noted all the covariates used here are dichotomous (coded 0-1) with the exception of

the Age variable and the outcome variables (service counts and housing states). Regard-

ing the baseline demographic and background variables a few patterns were evident.

First, a high proportion of these subjects have a lifetime diagnosis histories of alcohol

(61%), cocaine (44%), or serious mental illness (49%). Additionally, a significant pro-

portion have a history of being robbed (27%) in the year prior to the baseline interview.

Anywhere from 6% to 9% had pending charges at the time of interview, 45% had a life-

time history of felony convictions, and anywhere from 7% to 11% of subjects reported

being detained in the past month. These values can be seen the descriptions of imputed

data (Table B-1) in Appendix B.

5.2.1 Housing status

Table 5.2 shows the proportion of subjects in each housing state for all three time points.

Over 80% of subjects were interviewed in shelters at baseline, but only half of that

number were in shelters over the previous year. There is a clear trend towards housing

for all individuals in the study, although these may be transient changes as the numbers

that remain in shelters as their usual residence over the three interviews is relatively

stable.
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Table 5.2: Past Year Housing States at all Interviews

BL Y1 Y2

Housed 40% 49% 60%

Shelters+ 43% 40% 30%

Streets 17% 12% 10%

5.2.2 Service utilization

The service use count variables for routine and emergency type services were not im-

puted since they cover the entire time period and do not depend on whether interviews

were completed or not. Service counts represent counts between two 12 month time in-

tervals, Baseline to Year 1 (BL→Y 1) and Year 1 to Year 2 (Y 1→Y 2). Mean, variance,

maximum values, and the proportion of zero values are shown in Table 5.3. Generally,

service counts are lower in the second time interval compared to the first for both emer-

gency and routine services. The variance is much higher than the mean values in all

cases and the maximum values are also very dispersed.

Table 5.3: Descriptive Statistics for Routine and Emergency Services

Routine Emergency

BL→ Y 1 Y 1→ Y 2 BL→ Y 1 Y 1→ Y 2

Mean 11.71 3.84 4.55 1.59

Variance 838.35 157.50 138.31 37.96

Maximum 274 143 91 57

Proportion Zeros 0.41 0.61 0.59 0.76
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5.3 Aim 1: Substance Abuse and Marginalization

The first set of analyses focuses on relationships between recent substance abuse and

the identified domain of marginalization discussed in Chapters 1-3.

Figure 5.1: Modeled Relationships for Aim 1

Substance Abuse

Marginalization

Social Isolation

Victimization

Incarceration

Shadow Work

Service Use

Housing Status

(1.1)

(2.2)

(3.1)

(2.3)

(2.1)

(3.2)

Convergence and model fit

Individual logistic regression models were developed using each of the marginalization

variables as outcomes to determine what, if any, associations exist between cocaine and

alcohol abuse and these domains of marginalization. After an initial burn-in period

of 10,000 iterations, an additional 5,000 samples were collected from each posterior.

Every model ran relatively quickly and showed no signs of non-convergence using the

Gelman-Rubin or Geweke statistics. As with all the regression models, this process

was repeated for each imputed data set and the results presented here are for the pooled

parameter estimates and corrected standard errors. Values for the Posterior Predictive

Checks ranged from 0.50 to 0.53, indicating a close match between the observed data

and the predicted values from each logistic model.
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5.3.1 Inference from pooled imputations

Parameter estimates for the logistic regression of marginalization and background vari-

ables on shadow work and conflicts are shown in Figures 5.2 and 5.3. Points in these

figures represent the mean and bars represent the 95% credible regions around the mean

of the pooled estimates. The regression results for the other marginalization variables

(employment, support, legal problems, and victimization) are located in Appendix B.

Only parameters that have credible intervals not including zero are reported and to sim-

plify inference, the values reported below are exponentiated values (eβ ).

Recent diagnosis of an alcohol use disorder approximately doubled the probability of

several of the marginalization variables including interpersonal conflicts (probability in-

creased by a factor of 2), pending charges (↑ 2.09), being detained (↑ 1.90), being robbed

(↑ 2.21), and engaging in shadow work (↑ 1.99). The cocaine use disorder variable typ-

ically had higher variance values and was consequently only an important predictor of

pending charges (↑ 1.79) and shadow work (↑ 2.19). With the exception of a recent co-

caine diagnosis there was little or no association between substance abuse and reported

support from family or friends. A recent cocaine diagnosis decreased probability of

reported support from family members by about 30%.

Beyond the effects of alcohol and cocaine, the variable indicating a subject was

living on the streets was associated with a number of marginalization variables including

higher probabilities of pending charges (probability increased by a factor of 2.93), being

detained (↑ 1.85), and shadow work (↑ 6.90). This same variable was associated with

lower probabilities of standard employment (decrease of 76%), support from family

members (↓ 54%) , and interpersonal conflicts (↓ 44%).
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5.4 Aim 2: Housing Status Changes

This section reports results from looking at how subjects in this study moved between

street, shelter, and housed states over course of two years. The probability of each

type of state to state transition has been modeled and regressed on covariates related to

substance abuse, marginalization, and services use as seen in figure 5.4 below.

Figure 5.4: Modeled Relationships for Aim 2

Substance Abuse

Marginalization

Social Isolation

Victimization

Incarceration

Shadow Work

Service Use

Housing Status

(1.1)

(2.2)

(3.1)

(2.3)

(2.1)

(3.2)

5.4.1 Base model of transition probabilities

Before looking at multivariate models of housing status changes over time, a base model

predicting the probability of each transition was estimated using the marginalized table

of all possible transitions. This model converges quickly and produced consistent results

whether using imputed data or the original non-imputed data for housing status changes

over the three time periods.

Probabilities for each transition state change for the reported usual housing statues

over for the prior year are shown in Figure 5.5. Over time, there was a general movement

towards housing (state 1) as is seen in the higher probabilities for going from shelters

(state 2) and streets (state 3) to housing (π21 = 0.47 and π31 = 0.30, respectively) and a

76



high probability of staying housed (π11 = 0.70). There was a relatively small probability

of anyone moving to the streets during the two years of the study. Individuals who were

already on the streets or in shelters, generally had a slightly less than 50% chance of

staying in their current homeless states.

Figure 5.5: Base Model of Housing State Transitions
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5.4.2 Markov models with covariate dependance

Covariates related to substance abuse, marginalization and background information were

then added in as predictors for each of these transition probabilities in another series

of multinomial regressions on each of the imputed data sets independently. After the

Markov chains were evaluated as stable, parameter estimates were pooled. Assessment

of parameters will focus primarily on the transitions of interest: movement towards

housing, to the streets, and staying homeless (streets or shelters).
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5.4.3 Convergence and model fit

Overall convergence rates were slow with these models, primarily due to the very high

dimensionality of the parameters to be estimated. Considering that all transitions were

allowed in the proposed models, the resulting transition matrix has 33 possible transi-

tions multiplied by 25 covariates gives 225 modeled parameters just in the B matrix.

As might be expected there was a moderately high degree of covariance between these

parameters for very similar transitions (i.e. streets to shelters and staying on the streets)

which can also slow convergence due to the many possibilities for autocorrelation. The

addition of a multivariate prior on all of the parameters which allows some degree of

covariance did improve the chain convergence rates.

Each of the imputed data sets was run separately and evaluated for convergence. All

models showed stability after a 30,000 initial burn-in period. After this, 5000 additional

samples were collected and pooled for inference. The Gelman-Rubin shrink factors for

all parameters were below 1.10. There were a few parameters that showed some signifi-

cant autocorrelation (i.e. between 0.2 and 0.5), but running the model 50,000 or 100,000

more iterations had little effect on these parameter values. To reduce autocorrelation and

improve mixing, the ’over relax’ feature was used in WinBUGS for the last set of sam-

ples used for inference. This algorithm takes multiple samples at each iteration and

chooses the sample with a low amount of correlation with the previous sample for that

parameter (Neal, 1998).

5.4.4 Inference from pooled imputations for usual housing status

Inference will focus on the particular transitions of interest described in the aims of this

study. First looking at transitions to housing from homeless states and staying housed,

we find little if any effect of recent alcohol or cocaine abuse. Subjects moving from
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shelters to housing over the the two years tend to have more family support and use a

higher level of routine services. Staying housed is associated with having a diploma,

being from the local area, and having no lifetime history of convictions.

Transitions in the opposite direction (towards the streets or staying on the streets)

have a very different profile. Not being from the local area, not having friends or family

to count on, being unemployed, and using alcohol or cocaine are all associated with

moving from the housed to street status. Figures 5.6 and 5.7 show parameter estimates

for transitions to street status. As above, the remaining tables can be found in Appendix

B.
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5.5 Aim 3: Models of Service Use

The multivariate models for emergency and routine service used a similar set of pre-

dictors as the Markov models above with a few notable exceptions. First, the service

covariates were replaced with indicators for shelter or street status (usual-past year) and

an extra background variable was included indicating whether subjects reported any

health problems over the previous year.

Substance Abuse

Marginalization

Social Isolation

Victimization

Incarceration

Shadow Work

Service Use

Housing Status

(1.1)

(2.2)

(3.1)

(2.3)

(2.1)

(3.2)

5.5.1 Model testing and comparison

Starting with a base model of service counts regressed on background covariates using

a Poisson log-linear model, several models were tested for how well they fit the data.

As indicated by smallest values for the Deviance Information Criterion and Posterior

Predictive Check values well away from the extremes of 0 or 1 (PPC = 0.33), the zero

inflated version of the Poisson Gamma (PG) model was the best fit for the over-dispersed

service count data when compared to the Poisson, the negative binomial (NB) or the zero

inflated negative binomial (ZINB) models. A large negative value for the ’Interviewed’

parameter (β = −9.0) indicated that attrition has a strong impact on the probability

of excess zero values beyond that predicted by the Poisson Gamma distribution alone.

Further analysis of the count data for both routine and emergency services will be using
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the zero inflated Poisson Gamma model (ZIPG).

5.5.2 Convergence and model fit

The ZIPG models performed well and all the monitored parameters converged to sta-

ble values within 20,000 iterations. Models were run for an additional 20,000 itera-

tions and samples collected for the parameters of interest, the zero inflation parame-

ter, dispersion parameters, and the PPC. The Gelman-Rubin statistics were all close

to 1.0 and the Geweke diagnostics were within the acceptable range, indicating a high

probability of stationary posterior densities. The PPC values (PPCRoutine = 0.32 and

PPCEmergency = 0.42) were also within the acceptable range, indicating that the poste-

rior samples matched the observed data fairly well.

As expected from the initial exploratory analysis, there was a high amount of over-

dispersion which was confirmed by the high α values for each time point for routine

services (α1 = 33 and α2 = 54) and for emergency services (α1 = 21 and α2 = 39).

Finally, the single parameter predicting a probability of excess zeros (interview status)

had relatively high values for both routine and emergency service counts, adding support

to the choice of the zero inflated model.

5.5.3 Inference from pooled imputations

Routine services

When adjusting for the background variables, both of the recent substance use disorder

variables were related to routine services used. A recent alcohol use disorder was as-

sociated with around a 11% decrease in routine services use and a recent cocaine use

disorder diagnosis with a 35% increase. Beyond the effects of recent substance use

disorders, several other variables were associated with lower levels of engagement in
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routine services including being engaged in shadow work (↓ 26%) , living on the streets

(↓ 25%) , and having support from relatives (↓ 15%) . The parameter estimates and

associated 95% credible regions can be seen in Figures 5.8 and 5.9.

Figure 5.8: Background Parameter Estimates for Routine Service Counts

Estimate SE

Age -0.029 0.010

White -0.094 0.021

Male -0.481 0.034

Diploma -0.061 0.014

Married -0.378 0.058

Abused as Child 0.055 0.047

From Local Area 0.034 0.019

Alcohol Diagnosis Hx 0.290 0.014

Cocaine Diagnosis Hx 0.326 0.007

Mental Health Hx 0.171 0.066

Health Problems 0.289 0.052

Conviction Hx -0.070 0.012
PPC = 0.33; Deviance = 1912; α1 = 33.0, α2 = 53.0
Dark lines represent 95% credible regions
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Figure 5.9: Parameter Estimates for Routine Service Counts

Estimate SE

Recent Alcohol Diagnosis -0.230 0.027

Recent Cocaine Diagnosis 0.151 0.026

Count on Friends 0.039 0.128

Count on Family -0.142 0.010

Employed -0.025 0.054

Shadow Work -0.383 0.087

Living in Shelters -0.002 0.033

Living on the Streets -0.286 0.064

Detained -0.382 0.151

Charges Pending 0.204 0.095

Conflicts 0.156 0.045

Robbed 0.038 0.030
●−1.0 −0.5 0.0 0.5 1.0
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Emergency services

A recent cocaine diagnosis (but not alcohol diagnosis) predicted a 25% increase in emer-

gency service contacts. Lower emergency services use, on the other hand, was associ-

ated with being employed (↓ 14%) , engaging in shadow work (↓ 45%) , living on the

streets (↓ 26%) or shelters (↓ 15%) , and having pending charges (↓ 34%). As with

routine services, recent health problems and lifetime histories of alcohol, cocaine, or

serious mental illness all were associated with higher emergency services use. These

parameter estimates can be seen in Figures 5.10 and 5.11. All of these relationships

take into account control variables for demographics, previous substance use disorders,

previous mental health and other health problems.
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Figure 5.10: Background Parameter Estimates for Emergency Service Counts

Estimate SE

Age -0.156 0.011

White -0.061 0.016

Male 0.072 0.021

Diploma 0.070 0.014

Married -0.160 0.073

Abused as Child 0.159 0.041

From Local Area 0.217 0.024

Alcohol Diagnosis Hx 0.109 0.035

Cocaine Diagnosis Hx 0.039 0.025

Mental Health Hx 0.458 0.026

Health Problems 0.282 0.058

Conviction Hx -0.166 0.030
PPC = 0.42; Deviance = 1199; α1 = 21.0, α2 = 39.0
Dark lines represent 95% credible regions
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Figure 5.11: Parameter Estimates for Emergency Service Counts

Estimate SE

Recent Alcohol Diagnosis -0.098 0.110

Recent Cocaine Diagnosis 0.249 0.117

Count on Friends -0.031 0.103

Count on Family -0.021 0.026

Employed -0.142 0.036

Shadow Work -0.593 0.034

Living in Shelters -0.156 0.067

Living on the Streets -0.271 0.048

Detained -0.028 0.043

Charges Pending -0.401 0.039

Conflicts 0.461 0.066

Robbed -0.020 0.082
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5.6 Summary

We have looked at the relationships between homelessness, marginalization, and sub-

stance abuse at a univariate and multivariate level, at each point taking into account

changes over time. The complex nature of the data series, non-standard distributional

assumptions, and missing data have been addressed through the use of a Bayesian mod-

eling strategy and multivariate imputation. Although these models are fairly robust in

terms of the consistency of results over multiple runs and imputed data sets, there are a

number of limitations which will be discussed in the next chapter.
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Chapter 6

Discussion

The overarching aim of this study is to investigate the complex relationships between

substance abuse and marginalization, and how these impact service use and housing

status changes over time. A Bayesian modeling strategy was adopted as it provided a

flexible and transparent framework for addressing highly dimensional and hierarchical

relationships. This discussion will focus on results which are relevant to both practice

and methodology. First we will examine some of the hypothesized relationships that

were initially proposed for each aim and then discuss the implications for future research

and practice.

6.1 Aim 1: Marginalization and substance abuse

H1.1: Type of substance dependence will be associated with unique patterns of de-
mographics and marginalization variables. For example, previous studies have
indicated that alcohol dependent individuals tend have a lower likelihood of em-
ployment and have fewer supportive social contacts.
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6.1.1 Alcohol and cocaine abuse

Results from this series of logistic regressions reiterated the notion that alcohol abuse is

broadly associated with many of the legal and interpersonal problems that are attached

to homeless states. Homeless adults who abuse alcohol seem to be more marginalized

within the legal system that surrounds them. Engaging in shadow work such as pan-

handling, prostitution, and selling drugs most likely goes hand in hand with increased

scrutiny and involvement with law enforcement resulting in the reported higher rates of

being detained and having pending charges. These results match O’Toole’s finding that

stealing for money is associated with higher rates of alcohol use among homeless adults

(2004).

It would be difficult to disentangle the causal relationship between alcohol use and

shadow work, even with multiple time point data due, in part, to the necessarily spatial

quality of the homeless state. As Snow has pointed out, much of the criminal activity

associated with being homeless (especially living on the streets) may be survival strate-

gies that are necessitated by the same harsh and stressful environment that, he says,

induce higher rates of alcohol and drug use as coping mechanisms (1993). In the cur-

rent study, recent alcohol abuse was also associated with a higher probability of being

victimized by robbery over time which by many accounts can be the second side of the

same coin-namely a less secure environment across all the domains indicated earlier

(physical, social, legal, and financial).

There were clear differences in the effects of alcohol and cocaine on different do-

mains of marginalization. A recent alcohol abuse or dependance diagnosis was associ-

ated with a number of marginalization indicators except support from friends and family

and standard employment (quite different than the above speculation in H1.1). Interest-

ingly, alcohol abuse did predict higher probabilities of reporting interpersonal conflicts.

It is unclear why alcohol use might predict higher rates of interpersonal conflict, but
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have no direct effect on reports of social support from friends or family. It may be

that alcohol use changes the nature of the social relationship (i.e. more conflicts), not

necessarily the frequency or existence of basic supportive relationships. So, to summa-

rize, there were distinct patterns as predicted, but not necessarily in line with some prior

reports about the relationship between alcohol use and social support or employment.

6.1.2 Demographics, background, and housing

Living on the streets or in shelters both predicted lower probabilities of reporting support

from family or friends over the course of the study period. These results are similar

to much of the early work on homeless populations of the 1960’s and 1970’s where

homelessness was essentially defined as primarily a state of disaffiliation and social

isolation (Bahr, 1973; Wallace, 1965).

When comparing different effects across all the different domains of marginalization

modeled in this study, living on the streets (and to a lesser extent living in shelters) was

the most consistently significant predictor. Living on the streets was associated with

unemployment, social isolation, pending charges, recent detainment, shadow work, and

conflicts when controlling for a number of other background and demographic factors.

This suggests a unique population living on the streets when compared to the ’tran-

siently homeless’ that may cycle in and out of housing states over time. A number of

studies have underlined the importance (and difficulties) of understanding and reaching

the ’chronically homeless’ and recent mandates have focused on increasing the effective-

ness of services for this subpopulation (U.S.Department of Health and Human Services,

2003).
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6.2 Aim 2: Housing Status Changes

H2.1: No recent alcohol or drug use will be associated with a higher likelihood of tran-
sitions from homeless to housed states.

H2.2: Individuals who have higher indicators of marginalization such as social isola-
tion, victimization, incarceration, and involvement in shadow work will have
higher a higher probability of either remaining homeless or losing housing over
the course of the study.

H2.3: Individuals who are more engaged in outpatient and non-emergent types of ser-
vices will have higher probabilities of moving from homeless to housed states.

In the current study, there is no support for hypothesis H2.1, that the parameters

for recent substance abuse would be clearly negative as covariates for predicting transi-

tions to housing. The finding that recent diagnosis of cocaine or alcohol abuse was not

associated with transitions to streets or shelters from housed states is somewhat surpris-

ing, given prior literature (Booth et al., 2002; Coumans & Spreen, 2003; VanGeest &

Johnson, 2002) reporting some connections between substance use disorders and los-

ing housing. This may be due to the differences in sample populations between these

studies as each study was looking at somewhat different trends. For example, Coumans

was interested in changes in housing stability not housing status. Given that the current

study starts with a shelter and street based population that are, by design, in an unstable

housing situation, these two results may not be exactly comparable.

At the same time, no recent cocaine and alcohol abuse predicted a higher probability

of staying housed, even when controlling for prior substance abuse and mental health

problems. This might reflect a separate processes for two subgroups-a group that gains

housing and keeps it and group that cycles in and out of different housing states. Using

a cluster analysis of unique shelter admission patterns, Kuhn and Culhane found that

there were distinct differences between what they called the ’transitionally’ or ’episod-

ically’ homeless and the ’chronically’ homeless, the latter having much higher rates of

substance abuse and other problems (1998).
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Regarding hypothesis H2.2, the results for the other marginalization variables fol-

lowed a similar pattern as with substance abuse: staying housed was associated with

being able to count on friends and family and not having pending charges, but transi-

tions from housing to streets or shelters were not associated with any of these variables.

So again there may be a process associated with staying housed versus returning to

shelters and streets.

One set of predictors that was associated with transitions to housed states from

homeless states were the service use variables. When compared to no service use at

all, routine service counts between 1 and 20 over a 12 month period (referred to as

’low’) were associated with a higher probability of getting off the streets while higher

routine service use and some use of emergency services (1 to 20 nights or ER visits) was

associated with moving from shelters to housed situations. It should be somewhat en-

couraging that services use overall would be associated with transitions towards housing

in population. The difference in service use indicated in these relationships mirrors what

was found in the Aim 1 section, in that the street population has a unique service use

pattern when compared to shelter population, again implying that this more marginal-

ized group seems to have overall fewer service contacts of any sort. In summary, there

is some support for H3.1 as movements towards housing are associated with routine

services use (as opposed to no service use) and, in the case of transitions from shelters

to housing, some emergency services use as well (which was not predicted by H3.1).

Finally, when looking at predictors of all transitions to street status, we find a con-

sistent pattern of not being able to count on family for help and unemployment. The

specific transition from housed to street status was additionally associated with cocaine

and alcohol abuse and no support from friends. Taken together, these reinforce im-

portance of social isolation and employment problems that play a part in movements

towards living on the streets.
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6.3 Aim 3: Service Use

H3.1: Social isolation, victimization, incarceration, and involvement in shadow work
will be associated with higher use of inpatient and emergency type services

H3.2: Individuals living on the streets or in shelters will use more inpatient and emer-
gency types of services at later time points. At the same time, gaining housing
will result in fewer inpatient and emergency service contacts

Reflecting on the complexity of the issues surrounding homelessness and marginal-

ization, the results from Aim 3 point to a much different view of who gets more emer-

gency services than was originally expected. The initial presupposition in H3.1 assumed

a higher use of emergency services by individuals with more severe needs who may have

been pushed out or unable to attend routine types of services, but quite the opposite was

the case. Living on the streets and engaging in shadow work together predicted lower

levels of both routine and emergency types of service use. In a similar manner, social

isolation (i.e. not being able to count on family for help) predicted lower rates of routine

service use.

The finding that street (and to some extent shelter) status is associated with lower

and not higher rates of emergency services use contradicts the assumptions made in

H3.1 and H3.2. It seems that those individuals who we assume are most in need and

would most likely adopt any type of help offered are actually those that, in fact, are

not receiving these services. When examined in light of Sosin’s social-rational choice

theory of service use (Section 2.4) , we might wonder if the same series of choices (i.e.

of necessity) leading one into the unique street environment are replicated in rational

choices to avoid the service system as a whole (2003). Alternatively, this might be

a simple issue of reduced access to services for people who are living under bridges,

parks, and cycling in and out of shelter on a short term basis. A number of studies have

underscored the difficulty in reaching these groups through the standard means of office

based or agency based services.
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6.4 Limitations

There are limitations in this study which should be clearly defined as they affect both the

generalization and basic validity of the results and inferences presented above. These

limitations can be broadly categorized into issues related to measurement, sampling,

longitudinal design, and model specification.

6.4.1 Measurement

The measurement of substance abuse in this study is a simple dichotomous measure of

an abuse or dependance diagnosis over the past year or lifetime as determined by the Di-

agnostic Interview Schedule survey. This measure does not tell us anything about how

much someone is using, how often, and does not distinguish (in this study) between

dependance and abuse. A more nuanced measure of substance abuse taken at multiple

time points would give the researcher much more information about the important re-

lationships between substance abuse, homeless states, and marginalization. While this

measure has been commonly used in many large, national surveys over the past 20 years,

there are limits to how much information we get from the simple dichotomous measure

(Muthen, 2006). Additionally, measures of marginalization variables such as social sup-

port may miss much of the secondary aspects social support beyond looking for either

the absence or presence of support.

6.4.2 Sampling

The original SUNCODA study was designed to capture a probability sample of home-

less individuals in an urban setting but, of course, does not necessarily represent other

regions or homeless populations such as those in the deep south, or populations in more

dispersed rural settings. The St. Louis area has a unique service environment, as does
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just about any large city, that most likely has a great effect on who gets services, where

they get services, and what kinds of services they get. The spatial environment is also

unique in that certain areas that house shelters or concentrations of street living home-

less people are spatially distinct and are most likely very different in terms of services,

weather, employment opportunities, etc. when compared to say Los Angeles, CA or

New York, NY. On should consider the possibility that there may be different patterns

of marginalization, housing status changes, and service use in different regions of the

country.

The fact that this population was a sample of adults who were at homeless at base-

line (by definition) should also be considered in the interpretation of the housing status

transition models in particular. From baseline to Year one, for example, there can be no

transitions from housed to any state since there are no housed subjects at baseline by

definition. This essentially reduces the effective sample size used to estimate this par-

ticular set of relationships compared to transitions from homeless states to other states.

The limitations due to sampling are, to some degree, accounted via the use of a range of

control and background variables as noted in Chapter 4, but are still important to keep

in mind when making inferences based on this dataset.

6.4.3 Design

The original data was collected over three separate interviews, one year apart and the

analytic approach has capitalized on this design to develop the time-varying relation-

ships described above. When treated as a time series, there is an implicit assumption

that the processes that are being examined (i.e. changes in housing status or marginal-

ization) actually have real meaning when surveyed at one year intervals. For example,

housing status may change multiple times over the course of a year, revealing a very

unstable pattern, but the overall ’usual’ housing status may still be marked as ’housed’.
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Attempts were made to incorporate reports that cover either past year or past month re-

ports rather than current status to reduce volatility of these measures, but the trade-off is

less information about patterns of change.

6.4.4 Model specification

Lastly, the models as specified here, while based on a thorough literature review, also

represent the researcher’s own best guesses about the very complex set of relationships

related to homelessness, substance abuse and marginalization. A number of hypothe-

sized relationships were either not supported or directly contradicted by the results of

this study. As with any empirical study, and in particular with a Bayesian approach, all

the findings here provide information for future research and even results that contradict

commonly held assumptions should be reported and incorporated into ongoing model

development.

6.5 Implications for Social Work

With these caveats in mind, there a number of implications for working with people

who become homeless, particularly in large urban settings. First, we should be aware

of the possibility of distinct patterns of social, spatial, and economic isolation related to

living on the streets in particular. Service providers and planners need to look beyond

the ’one size fits all’ combination of services typical to most urban areas over the past

30 or more years. For some adults, shelters and case management may provide just the

sort of setting needed to return to housed states but for other groups who live in the

social, economic, and legal vacuums described above, new pathways are needed that

can provide some sense of movement away from these harsh environments. Particular

attention should be paid to the legal consequences or necessities of time spent on the
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streets such as legal charges, detainment, shadow work, victimization.

For the most marginalized and isolated, ’housing first’ models may be most appro-

priate as a way to deal with basic issues of security and isolation. These programs pro-

vide housing that is not necessarily contingent on remaining clean and sober (Padgett,

Gulcur, & Tsemberis, 2006; Tsemberis, 2005). Typically additional services are offered

with the housing such as Assertive Community Treatment or (ACT) teams which pro-

vide health and psychiatric care on-site (Calsyn, Morse, Klinkenberg, Trusty, & Allen,

1998; Dixon, Krauss, Kernan, Lehman, & Deforge, 1995). Both of these programs have

been shown to be effective in alleviating some of the most persistent problems associ-

ated with chronic homelessness such as psychiatric problem, substance abuse problems,

and housing instability. The finding that living on the streets predicted lower use of both

routine and emergency services should underscore the need to find more creative and

effective ways to reach out to these groups.

In rethinking service systems to unique subpopulations of homeless adults, we must

also try and understand more about the unique structures that are driving the legal, eco-

nomic, and social problems associated with becoming and remaining homeless in an ur-

ban setting. As mentioned earlier, the necessities of surviving on the streets most likely

the very things that reinforce a cycle of unstable housing, unemployment, victimization,

and social isolation. Urban and service system planners and administrators should be

repeatedly thinking about how system policies and processes can produce feedback and

unintended consequences. A system dynamics perspective (?, ?) is useful in this regard

both for qualitative insights and quantitative modeling of how complex systems work

together (or don’t work together).
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6.6 Future Research Directions

As with any research project, we are left with at least as many questions and ideas

for future work as we are with answers. The limitations listed above provide some

impetus to designing more focused studies of the issues surrounding homelessness and

marginalization as well as some possible pathways to improved methodology.

6.6.1 Bayesian methods

The Bayesian framework proved to be very flexible and almost boundless in the types

of complex models that can be accommodated. There are costs to this flexibility such

as the need for more computing resources, a working knowledge of some fairly com-

plicated mathematics, and knowing when to use what approach. As one researcher put

it, using a Bayesian approach can sometimes feel like "using sledgehammer to kill a

fly", but the costs are almost always worth it in terms of the information produced and

the transparency of the modeling process. Incorporating Bayesian approaches into the

standard social work researcher’s toolbox would expand the possible avenues of theory

building and evaluation.

6.6.2 Study design

A number of lessons from this project could be built into future studies of homelessness.

First, the Markov modeling strategy has much more potential for helping us understand

what plays into housing status transitions over time. Longer time series and improve-

ments in making multiple time point assessments would add greatly to the information

gained, providing the opportunity to expand the Markov models to include hidden states

and non-homogenous time intervals. These models don’t assume that state changes are

necessarily happening at the allotted one year intervals, but that the patterns of switching
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can be inferred from the multiple data points which was not possible with the limited

data available here.

Another important design component to consider for future projects is incorporating

specific (i.e. GPS coded) spatial data to the time series. A better understanding of how

and why certain individuals become increasingly isolated and don’t respond to the stan-

dard set of service options will require some repeat assessment of the local environment

both on multiple, related levels (spatial, social, economic). Spatial data has been used

in a number of modeling formats including Bayesian Markov models (see, for exam-

ple, Green & Richardson, 2002). This approach will hopefully also inform local policy

makers regarding where to focus service instead of just who gets them or what services

to provide.

6.7 Conclusions

This study has provided several insights into the nature of marginalization among home-

less adults. Using a Bayesian modeling approach, housing status changes and services

use have been examined in a probability sample from shelters and streets. Key findings

include consistent relationships between living on the streets, alcohol use, and increased

marginalization, notably legal problems, shadow work, and victimization. This high-

lights the importance of addressing these issues in intervention design, specifically in

how we might provide the most basic aspects of well-being such as safety and housing.

Additionally, individuals who did make transitions to housing or that stayed in housing

had higher routine and emergency services use, giving some indication that at least a

subpopulation of those needing help are getting it and perhaps benefiting from it. At

several points, there were distinctions in street based homeless and those who found

housing at some point or were episodically in shelters. The differences in these groups
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should be recognized and addressed in practice and future research design. This project

has just touched on several potentially useful methodologies such as Bayesian model-

ing, Markov transition models, and zero-inflated poisson regression, all of which offer

new tools for the social work researcher.
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Appendix A: Measurement and

WinBUGS code

Substance Abuse and Dependence Criteria
These criteria are taken from the Diagnostic and Statistical Manual of the American
Psychiatric Association (1994).

Example-Alcohol Abuse
1. A maladaptive pattern of alcohol abuse leading to clinically significant impair-

ment or distress, as manifested by one or more of the following, occurring within
a 12-month period:

• Recurrent alcohol use resulting in failure to fulfil major role obligations at
work, school, or home (e.g., repeated absences or poor work performance
related to substance use; substance-related absences, suspensions or expul-
sions from school; or neglect of children or household).

• Recurrent alcohol use in situations in which it is physically hazardous (e.g.,
driving an automobile or operating a machine).

• Recurrent alcohol-related legal problems (e.g., arrests for alcohol-related
disorderly conduct).

• Continued alcohol use despite persistent or recurrent social or interpersonal
problems caused or exacerbated by the effects of the alcohol (e.g., arguments
with spouse about consequences of intoxication or physical fights).

2. These symptoms must never have met the criteria for alcohol dependence.
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Example-Alcohol Dependence
A maladaptive pattern of alcohol use, leading to clinically significant impairment or
distress, as manifested by three or more of the following seven criteria, occurring at any
time in the same 12-month period:

1. Tolerance, as defined by either of the following:

• A need for markedly increased amounts of alcohol to achieve intoxication or
desired effect.

• Markedly diminished effect with continued use of the same amount of alco-
hol.

2. Withdrawal, as defined by either of the following:

• The characteristic withdrawal syndrome for alcohol (refer to DSM-IV for
further details).

• Alcohol is taken to relieve or avoid withdrawal symptoms.

3. Alcohol is often taken in larger amounts or over a longer period than was intended.

4. There is a persistent desire or there are unsuccessful efforts to cut down or control
alcohol use.

5. A great deal of time is spent in activities necessary to obtain alcohol, use alcohol
or recover from its effects.

6. Important social, occupational, or recreational activities are given up or reduced
because of alcohol use.

7. Alcohol use is continued despite knowledge of having a persistent or recurrent
physical or psychological problem that is likely to have been caused or exacer-
bated by the alcohol (e.g., continued drinking despite recognition that an ulcer
was made worse by alcohol consumption).
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Housing status categories and coding

Original Category Status Coding

In your own apartment or home? Housed

In your family’s home? Housed

In your girlfriend’s or boyfriend’s home? Housed

In another friend’s home? Housed

In a cheap motel or hotel? Shelters+

In a shelter? Shelters+

On the streets with no stable residence? Streets

In a hospital? Shelters+

In jail? Shelters+

Other? Shelters+

Transitional housing, boarding house, or treatment center

Nursing home or retirement home

Work

WinBUGS Model Code

First Order Markov Model of Housing Transitions

model{
for (i in 1:N) {

for (j in 2:3) {

#categorical likelihood for each state at
# each time point conditional on previous state

hstusyr[i, j] ~ dcat(p[i, j, hstusyr[i, j - 1], 1:3])

} }
for (i in 1:N) {

for (j in 2:3) {
for (k in 1:3) {

for (l in 1:3) {
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#probability of every possible transition from k to l state
# at j time point and for i individual

p[i, j, k, l] ← e[i, j, k, l]/sum(e[i, j,k, ])

} } } }

for (i in 1:N) {
for (j in 2:3) {

for (k in 1:3) {
for (l in 1:3) {

#log linear model

log(e[i, j, k, l]) ← d[1, k, l] * white[i]

# All covariates entered here giving d[1:25,1:3,1:3]

} } } }

#priors
for (m in 1:25) {

for (k in 1:3) {
#multivariate normal prior on parameters

d[m, k, 1:3] ~ dmnorm(mn[1:3], W.d[1:3, 1:3])
} }

#wishart prior for covariance
W.d[1:3, 1:3] ~ dwish(R[1:3, 1:3], 3)

}

Two Time Point Zero-Inflated Poisson Gamma

model{
for (i in 1:N) {

for (j in 1:2) {
y[i, j] ~ dpois(mu[i, j])

#second sample from posterior for comparison
ynew[i, j] ~ dpois(mu[i, j])
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#counts excluding excess zeros
mu[i, j] ← (1 - u[i, j]) * lambda[i, j]

#probability of being an excess zero associated with
# whether individual was interviewed (attrition status).

u[i, j] ~ dbern(p0[i, j])
logit(p0[i, j]) ← c * interviewed[i, j]

#poisson-gamma mixture model for counts
lambda[i, j] ~ dgamma(A[i, j], delta[j])
A[i, j] ← nu[i, j] * delta[j]

#log-linear regression
log(nu[i, j]) ← b[1]

# All covariates entered here giving b[1:25]

} }

#posterior predictive criterion

PPC ← step(CV[2] - CV[1])
Var[1] ← pow(sd(y[, ]), 2)

M[1] ← mean(y[, ])
Var[2] ← pow(sd(ynew[, ]), 2)

M[2] ← mean(ynew[, ])
for (j in 1:2) { CV[j] ← Var[j]/M[j]}

#dispersion parameter varies by time interval
for (k in 1:2) {alpha[k] ← 1/delta[k] }

#priors
for (j in 1:2) {delta[j] ~ dgamma(0.001, 0.001)}
for (m in 1:24) {b[m] ~ dnorm(0, 0.01)}
c ~ dnorm(0, 0.01)
}
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Appendix B: Additional tables and

figures
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Table B-1: Substance Abuse and Marginalization Variables by Interview

Baseline Year 1 Year 2

N = 394 N = 282 N = 279

Recent Alcohol Dx : 0 56% (222) 73% (206) 76% (213)

1 42% (164) 27% ( 75) 22% ( 61)

NR 2% ( 8) 0% ( 1) 2% ( 5)

Recent Cocaine Dx : 0 68% (268) 80% (225) 84% (233)

1 32% (125) 20% ( 56) 15% ( 41)

NR 0% ( 1) 0% ( 1) 2% ( 5)

Employed : 0 71% (278) 66% (186) 65% (180)

1 29% (116) 34% ( 95) 34% ( 94)

NR 0% ( 0) 0% ( 1) 2% ( 5)

Shadow Work : 0 93% (366) 94% (265) 93% (259)

1 7% ( 28) 6% ( 16) 5% ( 15)

NR 0% ( 0) 0% ( 1) 2% ( 5)

Support From Family : 0 44% (173) 32% ( 90) 33% ( 92)

1 56% (220) 68% (191) 65% (182)

NR 0% ( 1) 0% ( 1) 2% ( 5)

Support From Friends : 0 12% ( 47) 11% ( 30) 11% ( 31)

1 55% (216) 63% (177) 61% (169)

NR 33% (131) 27% ( 75) 28% ( 79)

Charges Pending : 0 91% (360) 91% (258) 92% (256)

1 9% ( 34) 8% ( 23) 6% ( 18)

NR 0% ( 0) 0% ( 1) 2% ( 5)

Recently Detained : 0 93% (367) 89% (251) 90% (252)

1 7% ( 27) 11% ( 30) 8% ( 22)

NR 0% ( 0) 0% ( 1) 2% ( 5)

Robbed : 0 72% (285) 83% (234) 85% (238)

1 27% (108) 17% ( 47) 13% ( 36)

NR 0% ( 1) 0% ( 1) 2% ( 5)

Dx = Diagnosis; NR = Proportion of non-response at that time point
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