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Abstract

The purpose ofthis research was to examine the individual and community characteristics

that are associated with residential mobility among individuals with several types of

diagnosed mental illness. Physician billing claims and hospital separations in the

Manitoba centre for Health Policy (McHp) population Health Research Repository were

used to identiS' individuals with diagnosed schizophrenia, anxiety disorders, substance

abuse disorders, and personality disorders in the two-year period from April 1, 199g to

March 31, 2000. Postal codes from the population registry from June 199g to June 2004

were used to construct a residential history, Individual- and community-level predictors

were developed from the population registry, physician billing claims, hospital

separations, Statistics Canada Census, and physician resource data. The degree,

frequency, and direction ofresidential mobility were modeled using hierarchical logistic

regression. Separate models were developed for winnipeg Regional Health Authority

(WRHA) residents and rural RHA residents. The geographic distribution of location of

residence varied by type of mental disorder. overcll, 16.20/o and 32.3o/o ofthe cohort

moved in an 18-month and four-year period, respectively. The majority ofmovers only

moved once, but the degree, frequency, and direction ofresidential mobility varied by

diagnostic group. After controlling for the individual and community-level

characteristics, the schizophrenia (degree of mobility for wRHA residents only), anxiety,

and substance abuse disorders groups were less likely to move and move often compared

to a group with co-occurring disorders. Age, marital status, income quintile, prior

residential mobility, and use ofhealth services were associated with the degree and

frequency of moving. The schizophrenia group was less likely to move from the inner

co¡e to the suburbs, while the substance abuse and anxiety disorders groups were less



likely to move from the suburbs to the inner core compared to the co-occurring disorders

group. IndividualJevel characteristics were more important determinants ofresidential

mobility than the community-level characteristics. The results of this research can be used

to identiff individuals who are at high risk for moving, and to ensure that these

individuals have access to resources to reduce their need to move and prevent

discontinuities in the receipt ofhealth and social services.
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Chapter 1: Introduction

Many people change their place ofresidence over the course oftheir rives. people

move for many different reasons. For some individuals, moving may be related to life

cycle issues, including marriage, education, employment, growth in family size, as well

unemployment, loss of income, marital break-up, and the loss of a spouseþartner. Fo¡

others, moving may be related to health status, including onset ofan acute or ch¡onic

illness.

Moving may be both a consequence and a contributing factor to one's health. Fo¡

instance, poor health may contribute to loss of employment and/o¡ loss of income (or low

income) which in tum results in the need to move to more affordable accommodations.

Poor health may also result in a need to be closer to health and/or social services and

other social supports, such as family and friends (Breslow, Klinger, & Erickson, 199g;

Dear & Wolch, 1987; Milligan, 199ó). Good health, on the other hand, may enable

individuals to move to a more desirable country/region/area./neighborhood and/or live in

more desirable accommodations (i.e., the .healthy migrant effect,).

Research has shown that neighbourhoods affect health (and health_related

behavior); disadvantaged neighborhoods, with high perceived (and/or actual) crime, can

have a deleterious affect on health, while privileged neighbourhoods have a beneficial

affect on health. In short, the health ofindividuals moving into a new neighbourhood may

be positively or negatively affected by their change in location (Fauth, Leventhal, &

Brooks-Gunn, 2004; Leventhal & Brooks-Gunn, 2003). Also, previous research has

shown that characteristics ofneighbourhoods explain some of the disparity in health

status and health-related behaviors between neighbourhoods (Datta et al., 2006; Fone &



Dunstan, 2006; Galea, Ahem, Rudenstine, Wallace, & Vlahov, 2005; pickett & pearl,

2001; Ross, Tremblay, & Graham, 2004; Sundquist & Ahlen, 2006).

Previous research has examined residential mobility, including the degree,

direction, and frequency ofmobility, among individuals with different health conditions,

such as mental illness (Abood, Sharkey, Webb, Kelly, &, Gill,2002; Breslow et al., 199g;

Chafetz & Goldfinger, 1984; Dembling, Rovnyak, Mackey, & Blank, 2002; DeVerteuil et

a1.,2006; Lamont et al.,2000; Lesage & Tansella, l9g9; Lix et a1.,2006b) and HIV/AIDS

(Buehler, Frey, & Chu, 1995; Cohn, Klein, Mohr, van der Horst, & Weber, 1994; Elmore,

2005; Hogg et al., 1997; Wood et al., 2000), as well as other disadvantaged and

marginalized populations, such as immigrants and refugees (Warfa et al., 2005) and

single mothers (skelton, 2002; south & crowder, 199ga), who are known to have poorer

health. The focus of this research is the residential mobility ofindividuals with mental

illness.

Mental illness refers to "health conditions that are characterized by alterations in

thinking, mood, or behavior (or some combination thereof) associated with distress and/or

impaired functioning"(canadian Mental Health Association, 2006). Examples of mental

illnesses include schizophrenia, depression, and personality disorders. Mental illness

affects a significant proportion of the population, indiscriminate ofage, sex, culture, and

education and income levels. Previous research has demonstrated geographic variation in

the location ofresidence for individuals with mental illness. Moreover, the geographic

distribution varies by type of mental illness diagnosis. For example, individuals with

severe mental illness tend to reside in disadvantaged and disorganized inner city

neighbourhoods, while individuals with affective disorders are more evenly dispersed

across urban areas (Faris & Dunham, 1967). studies ofresidential mobility have been



used to explain, in part, the differences in these geographic distributions. However, most

previous research has tended to focus only on the residential mobility ofindividuals with

schizophrenia. This study compares residential mobility among individuals with different

types of mental illness.

Previous studies have examined individual-level determinants of residential

mobility, such as sex, age, and marital status (DeVerteuil et al., 2006; Lamont et al.,

2000; Lesage et al., 1989; Lix et al., 2006b). There is a growing body of literature

examining the role of community-level determinants in explaining variation in health

outcomes through the use ofdata analytic techniques like multi-level modeling

(O'Campo, 2003; Pickett et a1.,2001). No previous research, however, has examined

communityJevel factors as determinants of residential mobility among individuals with

mental illness. This study of individuals with mental disorders examines the

characteristics of individuals and their environments that are associated with residential

mobility.

Purpose and Objectives

The purpose of this research is to examine individual and contextual (i.e.,

community) characteristics which are associated with residential mobility ofindividuals

with mental illness. The specific research questions were:

a. what individual-level factors are associated with residential mobility, mobility

frequency, and direction of mob ity? Individuar factors that were investigated

include:

i. Type of mental disorder

ii. Demographic

iii. Geographic



iv. Socioeconomic

v. Co-morbid conditions

vi. Health service utilization

b' what communityJevel factors are associated with residential mobilit¡ mobility

frequency, and direction of mobility? Community factors that were investigated

include:

i. Demographic

ii. Social isolation

iii. Socioeconomic

iv. Social disorganization

vi. Health care provision

Justification for the Study
Previous research on residential mobility among the mentally ill has been

hampered by methodological limitations, such as a lack ofcomprehensive electronic data

sources which would enable researchers to select representative samples and define

location ofresidence and residential mobility over different geographic scales. Most

studies utilize data from a single site (e.g., state psychiatric facility) (Abood et a1.,2002;

Breslow et al., 1998; Dembling et a1.,2002; pope, Jr., Ionescu-pioggia, & yurgelun-

Todd, 1983) or from psychiatric case registers (Daunce¡ Giggs, Baker, & Harrison,

1993; Lesage et al., 1989) and consequently, previous studies have small sample sizes

(Abood et al., 2002; Dauncey et al., 1993; Lamont et al., 2000; pope, Jr. et al., 19g3).

Generally, previous researchers have only been able to define mobility as a move between

large geographic areas (e.g., counties). There is a dearth of¡esearch examining residential

mobility across different (finer) scales of geography (e.g., postal codes) (Dembling et al.,



2002). Defining mobility as a move over a large geographic area may not be sensitive

enough to detect differences in mobility between individuals with different types ofhealth

conditions.

There is little research examining residential mobitity among individuals with

different mental illnesses (e.g., schizophrenia and anxiety) and among individuals with

different levels ofseverity ofillness (e.g., individuals with a single mental illness versus

individuals with multiple mental illnesses or individuals with a mental illness and one or

more physical illnesses). The degree, frequency, and direction ofmobility likely vary by

type and severity ofdiagnosis.

This study uses population-based administrative data from Manitoba Health that is

housed at the Manitoba centre for Health Policy (MCHP). The MCHp population Health

Research Data Repository contains anonl'rnized administrative health records for all

Manitoba residents eligible to receive health services, such that virtually all physician

visits and hospitalizations are captured and databases are linked via an encrypted personal

health identification number (PHIN) to create a history of health service use. Thus, all

residents in the province of Manitoba with physician-diagnosed mental disorders within a

specified period of time can be easily identified. This data source also contains

longitudinal information on location ofresidence, allowing for a residential history within

the province to be constructed. Location of residence is available at various geographic

scales by using the six-digit postal code as the basic building block to construct different

measures of mobility. The benefits of administrative data specific to this study are: 1) the

ability to construct a representative cohort ofindividuals with different diagnosed mental

disorders, and 2) the ability to examine residential mobility across different geographic

scales over time.



This research is important from a policy perspective. In order to provide the most

equitable distribution ofhealth and social sewices, it is important to know how need for

services is distributed (i.e., where people live) as well as the likelihood that the

distribution ofneed changes over time due to residential mobility. Knowing the level and

direction ofresidential mobility over time will help policy makers and service p¡oviders

monitor whether the placement of (new) sewices unintentionally induces residential

mobility þarticularly into stigrnatized and disadvantaged neighbourhoods) and will allow

them to assess whether the mental health reform goal ofproviding service ,as close to a

person's home as possible'has been achieved. If this mental health goal is achieved, few

people will be moving to access services.

Moving can be stressful. It can disrupt social support networks and create an

increased sense ofsocial isolation and lack ofsuppof. The stress associated with moving,

on already wlnerable individuals, may worsen their sl.rnptoms, affect their ability to

function, and contribute to a relapse. Thus, unwanted and unnecessary residential

mobility should be kept to a minimum for this population. studies of mobility can inform

policy makers and service providers about the magnitude of the problem and be used as

evidence for the need for funding for initiatives to reduce residential mobility (e.g.,

money management training, housing advocates, affordable housing options).



Frequent residential mobility has the potential to create discontinuities in the

receipt ofhealth care. In Manitoba, health care records do not accompany the patient {ìom

one health service provider to another. This study may be useful in promoting use of the

electronic health record, a lifetime electronic record ofan individual's health information

available to authorized personnel. An electronic health record might be one way to reduce

discontinuities that may arise because ofresidential mobility.



Chapter 2: Revierv of Literature

This chapter begins by describing the geographic diskibution of mental illness and

the two main theories to explain this geographic variation. Research on the

methodological issues associated with defining location ofresidence and residential

mobility, and defining mental disorders from administrative health data are discussed

next. Theories about why people move, from the larger residential mobility literature, are

discussed next. The following section focuses on ¡esidential mobility among individuals

with mental illness. Three aspects ofresidential mobility are discussed - degree,

direction, and frequency - as well as the determinants of mobility. The next two sections

summarize the literature on residential mobility among individuals with other health

conditions and residential mobility ofother m arginalized and disadvantaged populations.

The summary of the literature finishes with a discussion of the effects of neighbourhoods

on health and health-related behaviors.

Background and Theoretical Framework

Beginning with the pioneering work ofFaris and Dunham (1967) first published

in 1939, research has repeatedly demonstrated spatial variation in location ofresidence

among individuals with mental illness (Almog, Curtis, Copeland, & Congdon, 2004;

Dauncey et al., 1993; Eaton, 1974; Giggs, 1973; Hare,1956; Loffler & Hafne¡ 1999;

Mezey & Evans, 1970; Shern & Dilts, 1987; Youssef, Scully, Kinsella, & Waddington,

1999). This spatial variation varies by type of mental illness.

Individuals with schizophrenia tend to be geographically concentrated in

economically disadvantaged (inner-city) neighbourhoods and are disproportionately

represented among the poor. Faris and Dunham (1967) first reported that the highest rates



of schizophrenia were in city centre areas (in "hobohemia" communities and central

rooming-house districts ofchicago) and the rates decreased in concentric circles (like a

bull's eye) outwards, with the lowest rates in peripheral (suburban) neighborhoods.

similarly, Eaton (1974) found the highest rates of first hospitalization for schizophrenia

in central urban areas in Maryland, lower rates in suburban neighbourhoods, and the

lowest rates in rural areas- Hare (1956) also found the highest rates ofschizophrenia in

the city centre in Bristol, uK as did Loffler et al. (1999) in Mannheim, Germany. In the

city of Nottingham, the annual incidence of schizophrenia was three times higher in the

most economically deprived areas compared to the least deprived areas (Dauncey et al.,

1993).

Faris and Dunham (1967) also found that the highest rates ofalcoholic psychoses

were in the inner city, and that the rates decreased from the city centre. Drug addiction

was less common. Rates ofdrug addiction were also highest in the city centre, but the

geographic distribution was more diffuse.

Affective disorders, on the other hand, appear not to exhibit the same geographic

pattem as schizophrenia and substance abuse disorders. Faris and Dunham (1967) found

that rates ofdifferent types of affective disorders (i.e., manic-depressive psychoses, all,

manic, and depressed types) were dispersed randomly across the city, with high rates in

both the city centre and outlying areas ofchicago. Hare (1956) also found that manic-

depressive psychosis was more evenly distributed across the city of Bristol, UK. In

Denver and surrounding counties, the chronically mentally ill (which included

schizophrenia, organic brain syndrome, personality disorders, dementia, and other

psychoses) were over represented in urban core and underrepresented in suburban

counties (Shem et al., 1987).



Almog et al. (2004) observed an economic gradient for standardized psychiatric

admissions rates and standardized psychiatric volume ratios, a measure oflength of

hospital stay, with the highest values in the poorest areas. similarl¡ Rahav, Goodman,

Popper, and Lin (i 986) found the higher prevalence of inpatient psychiatric admissions

in the poorer two areas compared to the two more affluent areas. Sundquist et al. (2006)

found that as neighborhood income decreased, rates of first psychiatric hospital

admissions increased.

There are two main theories that explain the geographic distribution ofindividuals

with severe mental illness in urban areas: social causation and social driff/selection and

(Almog et a1.,2004; Buszewicz & Phelah, 1994; Costello, Compton, Keeler, & Angold,

2003; Dauncey et al., 1993; Eaton, 1974; Fox, i990; Johnson, Cohen, Dohrenwend, Link,

& Brook, 1999; Loffler et a1.,1999; Rahav, Goodman, popper, & Lin, 19g6; Ritsher,

Wamer, Johnson, & Dohrenwend, 2001; Rodgers & Mann, 1993; Timms, 199g; Tumer &

Wagenfeld, 1967). The social causation (or the ,breeder,) hypothesis posits that

individuals living in disadvantaged neighbourhoods are negatively affected by their

environment, which induces psychological stress (and keeps it at a high level), and this in

tum increases their risk for developing a mental illness. various environmental factors

have been identified as potential stress-inducing contributors of mental illness, including,

social isolation, overcrowding and inadequate housing, lack ofeducational and

recreational activities, pollution, unemployment, crime, low area-level socioeconomic

status, and exposure to high risk behaviors such as smoking, drinking, and drug abuse.

This theory implies that neighbourhoods affect health.

The social drift hypothesis postulates that individuals with severe mental illness

(following the onset or intensification of symptoms (Tumer et al., 1967)) are downwardly

t0



socially mobile and move into disadvantaged neighborhoods (because of more affordable

housing and closer proximity to health and social services). A related theory, social

selection, refers to the failure ofindividuals with mental illness to rise up in social

(occupational and educational) status as much as would have been reasonably expected

given their social status of origin (Timms, 1998; Tumer et a1.,1967). (Researchers make a

distinction between these two related theories.)

Another ¡elated theory is the social residue or stagnation hlpothesis, which

suggests that healthy individuals are able to move out ofdisadvantaged neighbourhoods,

while the ill are less likely to move. Thus, as healthy individuals flee Íiom disadvantaged

neighbourhoods, the proportion of unhealthy individuals increases.

These theories are not mutually exclusive - they operate together. There is support

for both theories, although the evidence suggests that the degree to which they are operate

vades bytype ofmental illness (Costello et a1.,2003; Dohrenwend et al., 1992;Johnson

et a1.,1999; Loffler et a1.,1999; Rahav et al., 1986; Ritsher et a1.,2001;Timms, 199g).

The social drift, selection, and residue hypotheses each include an element ofresidential

mobility. The social drift and selection hypotheses predict directional residential mobility;

that is, individuals with severe mental illness relocate their place ofresidence ftom less

disadvantaged to more disadvantaged areas. The social stagnation hypotheses predicts

that individuals with severe mental illness residing in more disadvantaged areas are less

likely to move to less disadvantaged neighbourhoods than healthier individuals. Thus,

residential mobility is one approach to examine the geographic distribution ofmental

illness and to obtain direct and indirect evidence to support these theories,



Defining and Monitoring Residentiat Mobility

Most studies examining residential mobility among individuals with mentally

illness have used administrative data from a single health care facility (or service) (e.g.,

state psychiatric hospital) (Abood et a1.,2002; Appleby & Desai, 19gZ; Breslow et al.,

1998; Chesteen, Jr., Bergeron, & Addison, 1970; Dembling et a1.,2002; pope, Jr. et al.,

1983) or from psychiatric case registers (Dauncey et al., 1993; Lesage et al., i9g9). Few

studies have used population-based data (Deverteuil et al., 2006; Lix et a1.,2006a; Lix er

aI.,2006b).

Many studies examining residential mobility among other populations have used

survey data (Butler, McAllister, & Kaiser, 1973; Cober, McHugh, & Reid, 1991; Larson,

Bell, & Young,2004; Magdol,2002; Verheii, van de Mheen, de Bakker, Groenewegen,

& Mackenbach, 1998). The Panel Study of Income Dynamics, which is a U.S.

longitudinal study (Crowder & South, 2005; Kan, 1999; Massey, Gross, & Shibuya,

1994; South & Crowder, 1997; South et al., 1998a; South & Crowder, 1998b) has been

used to study residential mobility.

Researchers have used different definitions to defìne location ofresidence, which

is important because the geographic scale used to define location ofresidence affects the

estimates ofresidential mobility. Location ofresidence has been defined according to

small areas such as postal or zip codes (Almog et a1.,2004; Lix et al., 2006b), geo_

political boundaries (e.g., counties, census tracts) (Breslow et al., 199g; Dembling et al.,

2002; South et al., 1997), administrative health boundaries (i.e., regional health

authorities) (Lix et al., 2006a). other researchers have defined areas/regions - such as

ruraVurban, inner city or central city, and suburbs or metropolitan area - using



communityJevel variables, such as population size (density) (Buehler et al., 1995;

DeVerteuil et a1.,2006; Larson et al., 2004; Loffler et al., 1999), housing age (DeVerteuil

et a1.,2006), median household income (DeVerteuil et al., 2006), degree ofurbanicity

(Eaton, 1974), and proximity (Loffler et al., 1999; Sourh et al., 1997).

There are three categories ofdefinitions ofresidential mobility: any move (degree

of¡esidential mobility), direction ofmove, and frequency ofmoves. There is no standard

length of time by which any of these definitions of residential mobility have been

examined.

The residential mobility definition ,any move, distinguishes individuals who

moved from those who did not move. In Lix et al.'s (2006b) study, movers and non-

movers were identified my comparing six-digit postal codes, available twice a year, over

a three year-period. Movers had at least one change in postal code, while non-movers did

not have a change in postal code. Lesage et al. (1989) defined residential mobility as any

move during a five-year period. Appleby et al. (1987) defined mobility as "a recorded

change in community area address (geocode)" between inpatient admissions at one state

psychiatric facility over the course ofone year begiruring with an initial admission.

Dembling et al. (2002) used geographic boundaries corresponding to counties to identiff

location ofresidence. They defined residential mobility as a change in county of

residence between the first and last psychiatric inpatient admission (which corresponded

to a mean period of 5.6 years). Researchers using longitudinal survey data define mobility

as a self-reported change in address between waves of the survey, identifying movers and

non-movers (Crowder et a1.,200|;Kan,1999; South et al., 1997; South et al.,199ga;

South et al., 1998b).



Moves from one specific geographic area to another constitute directional moves.

Researchers have examined residential mobility between intra-urban areas (DeVerteuil et

a1.,2006; South et a1.,1997),between rural areas (Lix et al., 2006b), and between rural

and urban areas (Dembling et aI.,2002;Lix et al., 2006b). Lix et al. (2006b) defined

rural-to-rural residential mobility as a change in postal code corresponding to a change in

rural regional health authority over a three-year period. Dembling et al. (2002) classified

counties on an urban-rural continuum. By using this typology they were able to examine

moves across counties ofdifferent levels ofurbanicity. Lix et al. (2006b) defined rural-to-

urban residential mobility as change in postal code corresponding to a change from a rural

regional health authority to an urban regional health authority. Lastly, Breslow (199g)

defined residential mobility as one move from a specific county to one ofthe eight

sunounding counties or one move from one of the surrounding eight counties to the

county of interest over a two-year period. Moves within counties and multiple moves

between the county ofinterest and the surrounding counties were not considered.

Researchers have also examined the chronicity or frequency ofresidential

mobility; defining single and multiple movers. Magdol (2000) defined frequent movers as

those having two or more moves in a two-year period. Similarly, Lix et al. (2006a)

defined multiple movers as having two or more changes in postal code during a2.5-year

period, and single movers as only have a single change in postal code during the same

period. Lamont et al. (2000) examined the number ofmoves (changes in address) in a

one-year and two-year period. More than one change in address in a one-year period was

the primary outcome variable as one or more changes in addresses is ,,by no means an

indicator ofresidential instability''(p. 166). Participants in Abood et al.'s (2002) study

were interviewed and reported the number of times they'moved house'before and after
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the onset oftheir illness. Appleby et al. (1987) defined residentially unstable as two or

more moves in a one-year period, and residentially stable as less than two moves during

this time period.

Identifying Individuals with Mental Illness Using Administrative Data

There are different standards for diagnosing or classiSing individuals with mental

disorders. The two most common are the Intemational classification of Diseases (ICD)

and the Diagnostic and statistical Manual of Mental Disorders (DSM). The DSM is more

specific and detailed in classif,iing mental disorders than the ICD. In hospital discharge

abstracts and physician billing claims databases in Manitoba mental disorders are coded

using the Intemational classification of Diseases, Ninth Revision, clinical Modification

(ICD-9). Most jurisdictions, like Manitoba, only have ICD codes and not DSM codes in

their administrative data,

Watson, Heppner, Roos, Reid, and Katz (2005) used administrative data to

identiff individuals 18 years and older with and without mental illness within two-year

periods in the city of winnipeg, They classified individuals with mental disorders into

two groups: those with major disorders and those with minor disorders. Major disorders

included schizophrenia, paranoid conditions, and major depression (ICD-9 codes 295 to

299) and minor mental disorders included mild affective, neurotic, and personality

diso¡ders (ICD-9 codes 300, 301, 306 to 309, and/or 311).

Individuals with schizophrenia are consistently identified with an ICD-9

diagnostic code of 295 (Almog et a1.,2004; Goldner, Jones, & Waraich,2003;

Lichtermann, Ekelund, Pukkala, Tanskanen, & Lonnqvist,200l; Martens et a1.,2004;

Preti & Miotto, 2000; Rawson, Malcolm, & D'Arcy, 1997). Goldner et al. (2003)



identified individuals 15 to 64 years old with schizophrenic disorders residing in British

Columbia. Specifically, the cohort definition was the presence of an ICD-9 or DSM_IV

code of295 in at least one ofthe following data sources: physician services, hospital

discharge abstracts or the community mental health information management system

within a three year period. To generate prevalence estimates of mental illness, Martens et

al' (2004) used a five-year period to identify individuals l0 years and older with mental

illness from administrative data. Individuals with schizophrenia were identified as having

an ICD-9 diagnostic code of295 in either the hospital discharge abstracts and/or

physician billing claims databases. Loffler et al. (1999) used a broader defìnition of

schizopfuenia; ICD-9 diagnostic codes 295, 297,299.3, or 289.4.

Drug-induced psychoses and addiction disorders were identified from hospital

administrative data with an ICD-9 code of 292 and 304 respectively (preti et al., 2000).

Sundquist and Frank (2004) used data from the swedish Hospital Discharge Register to

identify individuals with substance abuse disorders; individuals with alcohol-related

disorders (ICD-9 303, 291, and,305; ICD-I0 F10) were distinguished from individuals

with drug-related diso¡ders (lCD-g 292,304, 305; ICD-I0 Fl1-F19). Individuals with

substance abuse disorders were identified as having ICD-9 diagnostic codes of 291, 292,

303'304, or 305 in either the hospital discharge abstracts and/or physician billing claims

databases in a five-year period (Martens et al.,2004).

In Rawson et al.'s (1997) Saskatchewan study, individuals with depressive

disorders were identified by having an ICD diagnostic code of 3 1 1 in the l9g6 hospital

data. Depressive disorders are difficult to define from administrative data and have been

shown to be less accurate (i.e., lower sensitivity and specificity) than other mental



illnesses (Rawson et al., 1997; Timms, 1998), Also, specific depressive disorders, such as

major depression and mania, are only distinguishable at the fourth ICD-9 digit.

In Martens et al.'s (2004) study, individuals with personality disorders were

identifìed as having an ICD-9 diagnostic code of 301 in either the hospital discharge

abstracts and/or physician billing claims databases. To obtain prevalence estimates for

anxiety disorders, Martens et al. (2004) required a claim with one or more ofthe

following IcD-g-cM codes: 300.0 (anxiety states), 300.2 þhobic disorders), and 300.3

(obsessive-compulsive disorders) in the hospital abstracts or Mental Health Management

Information System (MHMIS) files, and at least three 300 ICD-9-CM codes in the

physician billing claims.

Residential Mobility among Indíviduals rvith Mental Illness

Degree of Residential Mobility

Previous research has demonst¡ated that individuals with mental health disorders,

particularly those with severe mental illness, have a high degree ofresidential mobitity

compared to the general population and to individuals with a debilitating and chronic

physical illness (Demblinget a1.,2002; DeVerteuil et a1.,2006; Lamont et a1.,2000; Lix

et al.' 2006b), although this has not always been the case. In a population-based study,

Dembling et al. (2002) found that approximately one{hird of individuals with severe

mental illness migrated to a different county between their first and last hospital

admission, which corresponded to a mean time period of 5.6 years, whereas only l5%o of

the general population moved in a five-year period. ln Lix et al.'s (2006b) population-

based study, a cohort ofindividual with schizophrenia were more mobile during a three-

year period (34.0% moved) than an age- and sex-matched cohort without mental illness



(21.6%o moved) and a cohort with a severe physical illness (inflammatory bowel disease)

(23.2%o moved).In a population-based study ofresidential mobility in an urban setting,

Deverteuil et al. (2006) found that a cohort ofindividuals with schizophrenia were more

residentially mobile (35% moved) than an age- and sex-matched cohort (22% moved)

within a 3-year period. McNaught et al. (1997) found rhat 19.5% of individuals with

schizophrenia reported moving in the previous year, while 17 .9%ó of the generul

population reported moving - a non-significant difference. similarly, Lamont et al.

(2000) found that 28% ofpsychiatric inpatients moved in the year prior to the index

hospital admission, while 39% moved in the two years prior to admission. In Appleby et

al's (1987) study, more than halfofthe psychiatric inpatients moved in a one-year period.

Lesage et al. (1989), however, found that a cohort with schizophrenia (17.6% moved;

N=68) was less mobile than an age and sex-matched sample from the general population

(22.0% moved; N:68), and both groups were less mobile than an age and sex-matched

cohort with non-psychotic disorders (29.4%o moved; N:68). similarly, chesteen, Jr. et al.

(1970) found that only 4%o ofa psychiatric sample moved in a one year period and only

8% moved in a two-year time period, while the nationally-reported mobility rate was

200/0, and'hence they conclude that the "mentally ill are among those who do not migrate"

þ. 32). Comparing maps of residence location of time, Dauncey et al. (1993) showed

little ¡esidential mobility among individuals with schizophrenia after the onset of

symptoms.

Determinants of the Moving

Residential mobility among the mentally ill has been associated with various

individual characteristics, although this varies by study. some studies have found sex (Lix

et al.,2006b|' McNaught et al., 1997), race (Dembling er a1.,2002), marital status



(Dembling et a1.,2002; Lix et al., 2006b), type of mental disorder (pope, Jr. et al., 1983),

presence ofco-occurring mental illnesses (such as personality disorder or substance abuse

disorders) (Breslow et al., 1998), health service use (Dembling er a1.,2002; Lamont et al.,

2000; Lix et a1.,2006b), location ofaccessed health care seryices (Breslow et al., 199g;

Lamont et al., 2000), and area ofresidence (Dembling et a1,.,2002; Lamont et ai., 2000;

Lix et al., 2006b) to be significantly associated with mobility. Males are more likely to

move than females (Lix et al., 2006b; McNaught et al., 1997).Individuals who are not

married tend to be more mobile than individuals who are married (Dembling et a1.,2002;

Lamont et a1.,2000; Lix et al., 2006b). Pope, Jr. et al. (1983) found that individuals with

bipolar disorder were significantly more likely to be foreign-bom than individuals with

schizophrenia and a similar pattem was observed among the patients, parents, indicating

that individuals with bipolar disorder (and their parents) are more likely to migrate than

individuals with schizophrenia. Those hospitalized more often or had more inpatient days

also tended to be more mobile (Dembling eI a1.,2002; Lamont et a1.,2000; Lix et al.,

2006b). In McNaught et at.'s (1997) study, individuals with schizophrenia who moved

were less likely to have a family physician than those who did not move, while Lix et al.

(2006) and Deverteuil et al. (2006) found those who had a greater number ofphysician

visits were more likely to move. Lamont et al. (2000) found those residing in inner

London areas were more mobile than those residing in outer London areas. Lix et al.

(2006b) found the odds of moving was lower for those residing in rural areas and those

residing in wealthier areas. Both Lamont et al. (2000) and Breslow et al. (199g) founcl

that those admitted to their parent hospital or ¡eceived treatment in their own county were

less mobile than those admitted to a hospital outside their catchment area or received care

outside their count¡ respectively.
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Directional Mobilíty and Determinants

P¡evious research has found that individuals with severe mental illness tend to

move into and out of diffe¡ent geographic areas than the general population (Dembling et

al.' 2002; Deverteuil et at.,2006). For instance, in an urban context, individuals with

schizophrenia were more likely to move from the suburbs to the inner city and less likely

to move from the inner city to the suburbs than the general population (Deverteuil et al,,

2006). Moving from the suburbs to the inner city was associated with age (younger), sex

(male), marital status (single or widowed), and number of physician visits (many) and

hospitalizations (few), while moving from the inner city to the suburbs was associated

with age (young), and number of physician visits (DeVerteuil et al., 2006). McNaught et

al' (1997) found that individuals with schizophrenia were more likely to relocate to an

inner London area from outer London areas than the reverse. Dembling er al. (2002)

found that individuals with mental illness tended to move to low income urban areas.

They also observed that individuals moved into areas with poorer health status, and

higher concentrations of health workers, institutionalized populations, and nonfamily

households. Lix et al. (2006b) found that a cohort ofindividuals with schizophrenia, an

age and sex matched cohort with no mental illness, and a cohort with a severe physical

illness (inflammatory bowel disease) were more likely to move from one rural area to

another than move from a rural area to an urban centre during a three-year period. The

schizophrenia and age-sex matched cohorts tended to move to different areas in the urban

centre (from rural areas). lndividuals with schizophrenia were more likely to move to

irurer city neighbourhoods, while individuals with no mental illness were more likely to

move to suburban neighbourhoods. Moving from one rural area to another was associated

with younger agg being single or widowed, having many physician visits, and residing in



wealthier areas. Moving from a rural area to an urban centre was associated with being

single or widowed, having many physician visits, and residing in wealthier areas.

Breslow et al. (1998) found that of the individuals who accessed a psychiatric Emergency

service in one county, those who were lived outside the county were sigrificantly more

likely to move in to it than those who lived in that county were to move out of it.

Frequency of Mobilíty and Determinants

Research suggests that individuals with mental illness tend to move often. For

instance, McNaught ef al. (1997) found that in a five-year period, movers with

schizophrenia moved on average 3.7 times. Lix et al. (2006a) found that25.5Vo of

individuals with schizophrenia who moved, moved two or more times in a 2.5 year period

(multiple movers). In fact, 69% of the multiple movers moved twice, 22%o moved thtee

times, and 9%o moved four or more times. Lamont et al. (2000) found that in the year prior

to a psychiatric admission, 13% ofpatients moved more than once. Appleby et al. (19g7)

found that three-quarters ofthose who had tkee or more psychiatric hospitalizations in

one year moved; 80% moved two or more times. In Abood et al.'s (2002) study, after (but

not before) the onset ofillness, a sample ofindividuals with bipolar disorder moved more

often than a sample ofindividuals with other psychotic illnesses (such as depression,

substance abuse, anxiety, and personality disorders).

There is evidence that individuals with mental illness who move infrequently have

different demographic, severity ofillness, and health service use characte¡istics than those

who move often. The demographic characteristics associated with being a multiple mover

include, sex (McNaught et al., 1997), age (Lix et a1.,2006a), marital status (Appleby et

a1.,1987), and area ofresidence. Lix et al. (2006a), however, did not find a significant

association between type of mover (multiple/single) and sex and marital stafus, In
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general, though, multiple movers are more likety to be male, young, divorced or

separated, and reside in poor, inner city areas. Lix et al. (2006a) found that the mulitple

movers with schizophrenia were significantly more likely to have co-morbid substance

abuse disorders and arthritis than single movers.

In Lamont et al.'s (2000) study, the multiple movers had a higher rate of

psychiatric inpatient admissions outside their health service area compared to those who

only moved once and those who did not move at alt. Individuals with schizophrenia who

moved often were less likely to have contact with a family physician in McNaught et al.'s

(1997) study, while Appleby et al. (1987) found that individuals with severe mental

illness who moved often were higher health service users than those who did not move

often. similarly, Lix et al. (2006a) found that multiple movers had higher rate ofinpatient

hospitalizations for schizophrenia, other mental disorders, and physical disorder than

single movers, but there was no difference between multiple and single movers in terms

of length ofhospital stay. Multiple movers also had a higher rate ofphysician visits for

physical disorders and other mental disorders (not schizophrenia) reasons than single

movers (Lix et a1.,2006a).

Residential Mobility and Other Populations

Residential mobility has also been examined among individuals with othe¡ health

conditions, such as HIV/AIDS (Buehler et al., 1995; Cohn et al., 1994; Elmore,2005;

Hogg et al., 1997; London, Wilmoth, & Fleishman,2004; Wood et a1.,2000) and

pregnancy (Fell, Dodds, & King,2004; Shaw & Malcoe, 1992). Researchers have also

examined the relationship between health status in general or changes in health status and

residential mobility (Moorin, Holman, Garfield, & Brameld, 2006; Larson et a1.,2004).



Research on residential mobility has also been conducted among other marginalized and

disadvantaged populations, such as refugees (warfa et al.,2005), single mothers (skelton,

2002; South et al., 1998a), and Blacks in the United States (Crowder et al., 2005; Frey,

1985; Massey et a1.,1994; Southetal., 1998b; South et al., 1997).

Residential Mobility and HIV/AIDS

Studies on residential mobility among individuals with HIV/AIDS have defined

¡esidential mobility as a change in location of residence post-HIV/AIDS diagnosis. Hogg

et al. (1997) found that 3% ofindividuals moved to a different (Canadian)

province/territory between diagnosis and death. using the same definition, but a finer

scale of geography, Buehler et al. (1995) found that 10.6% ofindividuals moved, either

within a state or to a different state. In London et al.'s (2004) study, 31.g% ofparticipants

repofied they had moved at least once since being diagnosed. In lvood et al.'s (2000)

study, 30.3% of HIV positive individuals moved during a 26-month period; 1 1.6% moved

to a different census subdivision and 78.77o moved within their census subdivision, using

a very liberal mobility definition, cohn et al. (1994) found that 60% ofindividuals lived

out-of-state for at least one month in a 1O-year period; twothirds had lived there

previously.

Residential mobility among individuals with HIV/AIDS has been associated with

both demographic characteristics and clinical factors. Age is associated with mobility

among this population; younger adults are more likely to move than older adults (Buehler

et al., 1995; Hogg et al., 1997; London et a1.,2004). Other demographic characteristics

associated with mobility include: sex (Buehler et al., 1995), race (Buehler et al., 1995;

London et al.,2004), sexual orientatior/mode of HIV exposure/transmission (Buehler et

al., 1995; Hogg et al., 1997; Wood et al., 2000), province of diagnosis (Hogg et al., 1997),



and population oflocation oforigin (wood et al., 2000). Individuals residing in Bdtish

Columbia, Ontario, and Quebec were less likely move post-HIV diagrosis than

individuals residing in the other provinces/territories (Hogg et al., 1997). Males were

more likely to move than females (Buehler et al., 1995). clinical factors associated with

residential mobility include: earlier diagnosis of HIV/AIDS (Hogg et al., 1997; London et

a1.,2004), and AIDS status (Wood et a1.,2000).

Researchers have also examined movement ofpeople into and out ofdifferent

areas (i.e., direction of mobility). of particular concem is the movement of individuals

into rural areas where specialty health care is less available. Buehler et al. (1995) found

that the majority of people with AIDS/HIV moved to large metropolitan centres;

however, there was a net increase ofpeople in rural areas while there was a net decrease

ofpeople in metropolitan centres. In fact, of the people who died in rural areas, almost

one third had moved there from urban centres (Buehler et al., 1995). In British columbia.

wood et al. (2000) found that 27 .5yo of the movers moved from urban to rural areas.

Research on the residential mobility of those with HIV/AIDS has also examined

the reasons why individuals move. In general, that decision is complex and multifaceted.

Most people cite more than one reason for a move. For individuals with HIV/AIDS,

mobility may be associated with one's health (i.e., move for formal or informal health

care) or incidental to their health. In London et al.'s (2004), 15.5% reported moving for

non-care reasons. Some ofthe reasons reported for moving include those that draw or

pull individuals to the destination location, such as better social support (including being

near a community or $oup that shares the same needs and interests), closer to family,

health (e.g., access and quality ofhealth care, access to clinical trials, ,come home to

die'), work/educational opportunities, and care for a family member or friend who is sick



(Cohn et al., 1994; Elmore, 2005; London et a1.,2004). Other reported reasons fo¡

moving include those that push or drive individuals away from the location oforigin,

such as to escape intolerance in the place oforigin, and to get away from situations that

foster high-risk behavior (e.g., intravenous drug use) (Cohn et a1.,1994; Elmore, 2005;

London et a1.,2004). London et al. (2004) found that moving for formal and infomal

care reasons and moving for non-care reasons varied by sociodemographic

characteristics. For instance, females were at a higher risk of moving for care reasons

(compared to never moving), but were at a lower risk of moving for formal care reasons

(compared to informal care reasons). There was evidence that higher income individuals

move fo¡ informal care reasons, while those with lower incomes move for formal or

formal and informal care reasons (in other words, they move for better access to health

care services) (London et a1.,2004).

Residential Mobility and Pregnancy

In a case-control study of mothers with children with severe congenital cardiac

disease, 24.8% of the women moved between conception and delivery (Shaw et al.,

1992). In another case-control study, only 120lo of women moved between conception and

delivery (Fell et al., 2004). In the first study, the majority of the women only moved once

(19,1% cases, 22.9To confrols), while a few women moved two or more times (3.3%

cases, 4'0%o controls) (Shaw et al., 1992). socio-demographic factors associated with

moving included: matemal age (Fell et a1.,2004; Shaw et al., 1992), level ofeducation

(Shaw et al., 1992), mai'tal starus (Fell et a1.,2004), income (Fell et al., 2004), and

smoking status (Fell er a1.,2004). women who were young, had a low level of education,

were unmarried, smoked, and had a low income were more likely to move during

pregnancy.
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Residential Mobility and Health-Status

There is some evidence that movers are healthier than non-movers (Moorin et al.,

2006), but there is also conflicting evidence that shows movers are less healthy than non-

movers (Larson et a1.,2004; Verheij et al., 1998).

Larson et al. (2004) found that unhealthy middle-aged (i.e., 45 to 50 years)

women were more likely to move than healthy middle-aged women. After controlling for

socio-demographic characteristics, short distance moves were associated with

expectations ofdeclining health, having two or more ch¡onic diseases, and being a

smoker, while long distance moves were associated with having chronic diseases, being a

smoker, and frequent visits to health specialists. ln a two-year peiod,l4To ofthe sample

moved.

Moorin et al. (2006) found the opposite. They examined mobility between

metropolitan, rural, and remote areas for individuals with newly diagnosed serious

physical and mental diseases and for healthy individuals. The incidence rate of residential

mobility in each direction for the diseased group was less than the healthy group;

meaning that individuals were not drawn to areas with better access to health services

following diagnosis of a serious illness as expected. However, this finding did not hold

for all health conditions. Individuals with mental disorders were more likely to move

from rural to metropolitan areas and fiom rural to remote areas than healthy individuals,

while those with certain physical disorders (e.g., digestive disorders, pulmonary

disorders) were less likely to move. Both individuals with physical disorders and

individuals with mental disorders were less likely to move fiom remote to less remote

areas than healthy individuals. lndividuals with mental disorders did not differ ffom

healthy individuals in moving out of metropolitan areas
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In Verheij et al.'s (1998) study, after controlling for socio-demographic

characteristics, the movers had more health complaints than non-movers (with the

exception ofyounger age groups). There was little difference between the health status of

movers into rural areas and movers in urban areas. This suggested that the differences in

health status in rural and urban areas could not be explained by the health of movers.

In van Lenthe's (2005) study of the relationship between residential mobility and

health in the general population, age and marital status were associated with residential

mobility into advantaged and disadvantaged neighbourhoods; the likelihood ofmoving

decreased with age; single and divorced individuals are more likely to move than married

individuals. sex (being female) was associated with moving into a more economically

advantaged area while (less) education was associated with moving into an economically

disadvantaged area. After controlling for socio-demographic characteristics, van Lenthe

(2005) found, for the most part, only weak associations between health and health-related

behaviors and moving from advantaged to disadvantaged areas and vise versa. Those

reporting having two o¡ more chronic health conditions, those reporting their health as

'moderate' and 'sometime good/bad', and those reporting moderate amounts of exercise

were more likely to move from less deprived to more deprived neighbourhoods.

Norman, Boyle, and Rees (2005), on the other hand, found support that dispadties

in health between the most and least deprived areas were due to health selective

¡esidential mobility. over a 20 year interval, the least deprived areas experienced a net

gain ofhealthy people, while the most deprived areas experienced a net loss ofhealthy

people and net gain ofunhealthy people. That is, the healthy moved into the least

deprived areas, while the unhealthy moved into the most deprived areas. In fact, the

movers in the least deprived area were healthier and the movers in the most deprived



areas were less healthy than the non-movers ofthose respective areas (as measured by

standardized illness ratios and standardized mortality ratios).

Resídential Mobility and Other Marginalízed Populations

Research on residential mobility among refugees, single mothers, and Blacks in

the united states suggests that these populations also have a high degree ofresidential

mobility, move frequently, and move within or to disadvantaged neighbourhoods.

For example, in Warfa et al.'s (2005) study, Somali refugees in the UK moved on

average four times in five years before they found permanent accommodations.

Participants in this study reported moving from one deprived area to another due to lack

of adequate housing, employment, and racism/discrimination.

In Skelton's (2002) study of single Aboriginal mothers in Winnipeg's inner city,

all nine women had moved at least tkee times and most had moved six or seven times in

a two-year period. The primary reasons for moving in the past and for making future

moves r¡r'ere: cost and size of the residence, unsafe neighhbourhood, and problems with

the neighbours.

South et al. (1998a) found th at more thrt 25Vo ofsingle mothers moved in a one

year-period. The majority moved between neighbourhoods with similar levels of poverty;

however, a higher percentage ofsingle mothers move from poor to nonpoor

neighbourhoods than in the opposite direction. Age was also a determinant of mobility

among this population - as age increased, the likelihood of moving decreased. Marriage

and employment increased the chances, while race (being Afücan American versus being

lVhite) and home ownership impeded the chances of moving from poor to non-poor

neighbourhoods. Race (being Afücan American versus being White) increased the



chances while an increase in income decreased the probability of moving from non-poor

to poor neighbourhoods.

A stream ofresearch on residential mobility from the united states focuses on

racial differences (i.e., Black and white) in directional mobility - between poor and non-

poor neighbourhoods (Massey et al.,1994; crowder et a1.,2005), between central city

and suburban neighbourhoods (Frey, 1985; South et al., 1992), and between

predominantly Black, predominantly white, and racially mixed neighbourhoods (south et

al., 1998b). In general, Black and white people move in opposite directions. Blacks are

more likely to move from the suburbs to the central city than from the central city to the

suburbs, while whites are more likely to move from the central city to the suburbs than

f¡om the suburbs to the central city (even after controlling for individual and community-

level factors) (Frey, 1985; South et al., 1997).In another South et al. (199gb) study,

Blacks were more likely to move out of and less likely to move into predominantly white

neighbourhoods and whites were more likely to move out of and not move into racially

mixed and predominantly black neighbourhoods. Blacks were less likely than whites to

move from poor to non-poor neighbourhoods and were more likely to move from non-

poor to poor neighbourhoods.

The specific individual-level determinants of mobility vary by outcome variable.

However, age is consistently statistically significant (regardless ofrace or direction); the

likelihood of moving decreases with age (crowder et a1.,2005; South et al., 1997; south

et al', 1998b). Having young children decreased the likelihood of moving (south et al.,

1998b), and moving from the central city to the suburbs. Having older children decreased

the likelihood of moving for Blacks and whites (South et al., 199gb), and from moving

ûom the subu¡bs to the central city (south et a1.,1997). A high income decreased the



likelihood of moving from the suburbs to the city (i.e., individuals with a high income

were more likely to remain in the suburbs) (South et al., 1997) and from a non-poor to

poor neighbourhood (crowder et a1.,2005), but a higher income was associated with an

increased likelihood ofmoving (south et al., 1998b) and moving from poor to non-poor

neighbourhoods (Crowder et al., 2005). Being married was associated with lower

likelihood of moving (South et al., 1998b) and moving from non-poor to poor

neighrbourhoods (crowder et al .,2005). Homeownership was associated with lower odds

ofmoving (south et al., 1998b) and moving from poor to non-poor and from non-poor to

poor neighbourhoods (Crowder et al., 2005).

CommunityJevel Determinants of Residential Mobility

Geographic variation has been observed for many health outcomes (including

mental illness as described earlier). The differences in health outcomes between

neighbourhoods may be due to: 1) compositional effects, that is, the aggregation of

individual-level characteristics (such as socioeconomic status), or 2) contextual effects -

neighbourhoods independently affect the health, that is, the shared (social and physical)

environment influences residents' health.

Increasingly, health researchers are using hierarchical models to examine the

characteristics of individuals and their environments that are associated with different

health outcomes (O'Campo, 2003). Various health outcomes have been examined,

including health status (Ross et a1.,2004), mental health status (Fone et al., 2006),

prevalence of common mental disorders (i.e., depression and anxiety) (Galea et al., 2005;

Weich, Twigg, Holt, Lewis, & Jones, 2003b; Weich, Holt, Twigg, Jones, & Lewis,

2003a), mortality (Roos, Magoon, Gupta, Chateau, & Veugelers,2004; Veugelers,yip, &



Kephart,2001), health-related behaviors like smoking (Datta et a1.,2006), and mental

health service use (Drukker, Driessen, Krabbendam, &yan,2004; Sundquist et al.,

2006). However, the findings are conflicting as to the importance of community-level

variables and their effects on health outcomes, The mixed finding may be partly attributed

to methodological issues, such as different definitions of 'neighbourhood' (i.e., size) and

the choice of communitylevel variables. The definition of ,neighbourhood' 
has

challenged researchers and is widely debated (O'Campo, 2003; Ross et a1.,2004;

Sundquist et a1.,2006; Weich et a1.,2003a). Researchers, however, are typically

constrained by the availability of the data. For the most part, researchers use geo-political

boundaries, such as census tracts to define neighbourhoods, as the data tends to be most

readily available at this geographic level, but neighbourhoods can be defined in other

ways, such as by ethnicity or socioeconomic status. Neighbourhoods have been defined as

electoral wards or divisions (Fone er a1.,2006 wainwright & surtees, 2004; weich et al.,

2003a; Weich, Twigg, Lewis, & Jones,2005), census tracts (Datta et a1.,2006; Silver,

Mulvey, & Swanson, 2002), small area market statistics (Sundquist et a1.,2006),

community districts (Galea et al., 2005), boroughs (Reijneveld & Schene, 199g), which

vary in size and meaningfulness. Interestingl¡ using two different definitions of

neighbourhood, 'natural neighbourhoods' and census tract areas, Ross et al.,s (2004)

found similar results for the multiJevel models assessing the association between health

status and various areaJevel measures. They concluded that "our findings .. . suggest that

the additional effort to produce these units analysis [natural neighbourhoods] is probably

not warranted, especially in studies where there are both a sufficient number of pre-

defined geostatistical units to draw from and whe¡e the units have some social meaning,,

(Ross et al., 2004).



The choice of the community-level variables depends on the research question and

the availability of the data. However, in most previous studies the communityJevel

variables are measures of socio-economic deprivation (Fone et a|.,2006; Reijneveld et al.,

1998; Sundquist ef a1.,2006; Wainwright et a1.,2004), such as composite indices like the

Carstairs and Townsend indices (Fone et a1.,2006; Wainwright et a1.,2004; Weich et al.,

2005; weich et al., 2003b). However, other researchers have used different characteristics

ofneighbourhoods, including neighbourhood residentia[ instability/mobility (Drukker,

Kaplan, & Van, 2005; Drukker et a1.,2004; Silver et al., 2002) and, features of the built

environment (Galea et al., 2005).

Many studies have found that community-level variables (i.e., neighbourhood

factors) directly affect the health ofresidents after controlling for individual-level

variables, albeit moderately - most of the variation in the health outcome is due to the

individualJevel variables and not the communityJevel variables) (pickett et al., 2001).

Neighbourhood characteristics have been found to directly affect mental health outcomes

(Galea et a1.,2005; Silver et a1.,2002; Sundquist & Frank,2004; Wainwright et al.,

2004), health-related behaviours (Datta et al., 2006).

For example, Silver et al. (2002) found that rates of schizophrenia were

significantly associated with arealevel residential mobility, but not area-level

deprivation, after controlling for individual-level characteristics while rates ofmajor

depression and substance abuse disorders were significantly associated with areaJevel

residential mobility and socioeconomic disadvantage. schizophrenia, major depression,

and substance abuse disorders were thus more prevalent in residentially unstable and

socio-economically deprived (not schizopkenia) neighbourhoods, even after adjusting for

individuallevel characteristics.



Fone et al. (2006) found a significant association between mental health status, as

measured by SF-36, and areal-level social deprivation, as measured by the Townsend

Index, after controlling for individual-level characteristics (such as socioeconomic status

and unemployment) in wales. There was a significant cross-level interaction between

arealevel deprivation (communityJevel variable) and economic inactivity (individual-

level variable), such that there was a greater negative affect ofareal-level deprivation on

mental health for those who were economically inactive compared to the economically

active, which is consistent with weich et al.'s (2003a) findings of an association between

prevalence of common mental disorders and the carstairs index for only the economically

inactive. (The variability between individuals accounted for most of the variability in

mental health scores between areas.) They conclude that neighbourhoods affect mental

health.

After controlling for individual-level variables, sundquist et al. (2006) found that

the risk offirst psychiatric admission increased as neighbourhood income decreased,

meaning that individuals living in low income neighbourhoods were at a higher risk for

having a psychiatric admission once the individual-level characteristics were statistically

controlled,

Galea et al. (2005) found that individuals residing in physically run-down

neighbourhoods (e.g., buildings deteriorating, more than three heat breakdowns in winter)

were more likely to report current and lifetime depression than individuals residing in

neighbourhoods in better physical condition, after adjusting for individual-level variables.

other studies have found that the diffe¡ences in health outcomes between neighbourhoods

to be entirely due to compositional effects (i.e., differences in individual-level

characteristics) - that, is once individual-level characteristics are adjusted for,



communitylevel variables are no longer significantly associated with the health outcome

(Henderson et al., 2005; Reijneveld et al., 1998; Veugelers et a1.,2001; Weich et a[.,

2005; Weich et al., 2003a).

Reijneveld et al. (1998) did not find an association between the distribution of

mental disorders, as measured by General Health euestionnaire, and arealJevel

deprivation, after controlling for individual-level income, in Amsterdam, Netherlands. In

other words, the prevalence of mental disorders in disadvantaged areas was due to the

clustering of low income individuals. weich et al. (2003b) and weich et al. (2005) came

to the same conclusion in the UK - ward-level deprivation was not significantly

associated with the onset, maintenance, and prevalence of common mental disorders after

controlling for individual and householdJevel characteristics. weich et at. (2005)

suggests that geographic mobility may "be important but remains poorly understood,' in

explaining the concentration of mentally ill in disadvantaged neighbourhoods.

similarl¡ wainwright et al. (2004) found that the association between the prevalence of

current mood disorders (anxiety and depression) and areal-level deprivation disappeared

after adjusting for individual-level demographic and socioeconomic characteristics.

Drukker et al. (2004) used hierarchical modeling to examine mental health service

use rates and mental health service consumption in the Netherlands. NeighbourhoodJevel

characteristics for the most part were non-sigrificant when the individual-level variables

were in the model. However, there was an interaction between socioeconomic deprivation

and residential instability in the model for mental health outpatient service consumption,

such that individuals in stable yet socioeconomically disadvantaged neighbourhoods used

less outpatient days. Drukker et al. (2005) followed this study up with a similar multi-

level study on health-related quality oflife. They found a significant interaction between



socioeconomic deprivation and residential instability; such that there was a negative

association between health-related quatity of life and socioeconomic deprivation in

residentially stable neighbourhoods, but not in residentially unstable neighbourhoods.

Contextual (or community-level) characteristics may also affect residential

mobility, particularly directional mobility. "Neighbourhoods provide residents with

certain constraints and opportunities', (Datta et aL.,2006), which may draw people in,

drive people out, or prevent people from leaving (i.e., moving). For example, as

mentioned above, pull factors, such as low-cost housing and proximity to health and

social service may draw individuals with mental illness into inner city areas, while push

factors, such as high crime and high population density may drive people from the inner

city to the suburbs.

No previous research has examined community-level factors as determinants of

residential mobility among individuals with mental illness, however, south et al. (south

et al., 1998b; south et al., 1997) and crowder et al. (2005) have examined individual and

community-level characteristics associated with intra-urban residential mobility among

Black and White people in the United States. Community-level variables, such as

unemployment rate, percentage ofnew housing, vacaîcy rate, were significantly

associated with directional mobility after controlling for individual-level variables. For

instance, a high unemplol.rnent city{o-suburb ratio increased the likelihood of moving

from the city centre to the suburbs (particularly for Black) and decreased the likelihood of

moving from the suburbs to the city centre for Wlites. They concluded that

"comprehensive explanations for residential mobility between cities and suburbs must

therefo¡e include individual-level characteristics as well as features of the broader social

and geographic context" (South ef al., 1997).
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Chapter 3: Methods

Hypotheses

The research hypotheses were:

o The deg¡ee, direction, and fiequency of residential mobility will vary by type of

mental disorder. Specifically, it was hypothesi zed thal:

o Individuals with the most severe t)æes of mental disorders will be more

mobile than individuals with less severe types of mental disorders.

o Individuals with the most severe t)æes of mental disorders will move more

frequently than individuals with less severe types of mental disorders.

o Within the Winnipeg Regional Health Authority (WRHA), individuals

with less severe t)æes of mental disorders will be more likely to move

from the inner city to the suburbs, while individuals with more severe

types of mental disorders will be more likely to move from the suburbs to

the inner city.

o Rural residents will be less mobile than urban residents.

o Individual and community-level factors will be associated with residential

mobility.

Study Geographic Area
Manitoba contains 1 1 Regional Health Authorities (RHAs), which are

adminishative units responsible for "the delivery and administration of health services in

specified geographic areas" (Manitoba centre for Health policy, 2003b). The majority of

the population of Manitoba lives in the Winnipeg Regional Health Authority (WRHA),

which includes the city of winnipeg and surrounding areas. As ofJune 1, 2004, the total

population of Manitoba was |,f 69,667 and the total population of the WRHA was



663 
'443 

(Manitoba Health, 2004). The rural RHAs (Figure 1) are often grouped into rural

south (Brandon, Assiniboine, and south Eastman), central rural RHAs (central, Interlake,

Parkland, and North Eastman) and rural north RHAs (Bumtwood, churchill, and Nor-

Man). RHA representatives and Manitoba centre for Health policy (MCHp) researchers

(Martens ef a1.,2003; Manitoba centre for Health policy, 2004) developed boundaries for

sub-dividing each RHA into districts. A total of 5l non-winnipeg RHA districts were

formed (see Figure 1).





was developed by the General Council of Winnipeg Community Centres, in which 25

community centre Areas (ccAs) were formed (see Figure 2). Each ccA represents the

area sunounding a Winnipeg Community Centre building. DeVerteuil et al. (2006)

grouped these 75 neighbourhoods into three broad regions: suburbs, inner core, and outer

core (see Figure 3). This categorization was based on 2001 statistics canada census

indicators: density (persons per hectare), housing age þroportion ofhousing stock built

before i946), and median household income (Mcl-emore, Aass, & Keilhofer, 1975; Ram,

Norris, & skof, 1989). core neighbourhoods have a higher population density and older

homes than the suburbs. Inner core neighbourhoods are poorer than outer core

neighbourhoods. on average, outer core neighbourhoods are more affluent than suburb

neighbourhoods.







The City of Winnipeg is contained within the WRHA, so there are postal codes

outside the city of winnipeg, but within the wRHA that are contained within a ccA, and

were therefore not assigned to one of Deverteuil et al's (2006) th¡ee urban areas. using

MapQuest, these postal codes were located and designated to one of the three urban areas.

Examples ofpostal codes not assigned to one of the tkee urban areas include: East st.

Paul, west st. Paul, around the university of Manitoba Fort Garry campus, areas around

Vermette, Ill Des Chenes, St. Germain, east Transcona, and by the Winnipeg airport.

Postal codes in the periphery of the city or outside the city were assigned to the suburbs

as they are predominantly newer areas with low population density and high household

incomes.

Source of Data
The data source is anonymized administrative data housed by the MCHp in its

Population Health Research Data Repository. The specific data files used for this research

are: the population registry, hospital discharge abstracts, physician billing claims, and

Statistics Canada Census files,

The population registry contains the following information on all individuals

registered with the Manitoba Health Insurance Services plan (MHSIp): a unique, de_

identifìed personal identification number and a numeric family identifier, date ofbirth,

sex, marital status, six-digit postal code ofresidence, municipal code ofresidence,

coverage enrollment and cancellation dates, and codes to indicate the reason for

cancellation of coverage. The MCHP population registry is updated every six months, in

June and December, from "snapshots" ofregistry files provided by Manitoba Health. The

data in successive registries enables residential histories to be created and changes in

heath coverage and marital status to be monitored.
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The hospital discharge abstract database contains a variety of information on

discharges from acute care facilities in Manitoba including admission and separation

dates and ICD-9-CM diagnostic codes in up to 16 diagnosis fields.

In Manitoba, most physicians (both generalists and specialists) work on a fee-for-

service basis, In order to be reimbursed for their services, fee-for-service physicians

submit a record, a medical claim, of the visit to the Manitoba Health Insurance services

Plan (MHISP). Each claim contains a three-digit ICD-9-CM diagnostic code for the

diagnosis deemed most responsible for the visit, a code identifying the physician, and

codes for services and procedures provided during the visit. A small number of Manitoba

physicians are salaried, but the majority ofthese also submit parallel billing claims (i.e.,

shadow billing). Thus, the MCHP repository contains data on virtually all contacts with

physicians in Manitoba.

The Repository also contains a physician resource file. It captures data on the

characteristics ofphysicians who submit claims, including type of specialty and billing

address.

The 2001 Statistic Canada Census database contains over 1,000 variables,

including marital status, employment, income, residential mobility, education, ethnicity,

and type and size of dwellings. Dissemination areas (DAs) are the smallest geographic

unit for which census data are reported by Statistics canada. DAs have a population of

between 400 and 700 people (Statistics Canada, 2003). The Census variables were

aggregated to the Regional Health Authority (RHA) district level (51 non-winnipeg RHA

districts) outside of the WRHA and to the level of the 75 CCAs within the WRHA.

Hospital discharge abstracts and physician billing claims with ICD_9_CM codes

speciÛing particular mental health conditions (e.g., ICD-9-GM for 295 schizophrenia)
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were used to identi$r the study cohort. Hospital discharge abshacts and physician billing

claims were also used to define individual-level health service utilization variables. The

population registry was used to refine the cohort, identifii changes in location ofresidence

over time, and create some of the individual-level explanatory variables, such as age and

marital status. The RHA district and winnipeg ccAJevel explanatory variables were

derived f¡om the 2001 Statistic Census data as well as from the physician supply

database.

Study Period
The study period is from April 1, 1998 to June 30, 2004 and, is divided into the

cohort Defìnition Period and the observation period. The cohort is defined based on

ICD-9-cM diagnostic codes in the hospital discharge abstracts and physician billing

claims databases in the first two years of the study period, April 1, 199g to March 31,

2000 (cohort Definition Period). The observation period, the four-year period in which

the outcome measures ofresidential mobility were defined, is June 1, 2000 to June 30,

2004. The study period is divided this way because the cohort is defined using health data

which is based on fiscal years (April to March) and residential location information is

available only twice a year, in June and December. To ensure a temporal relationship

between diagnosis and mobility, the baseline date was June 2000, the first date outside of

the Cohort Definition Period that location ofresidence was available.

Defining the Study Cohort
All Manitoba residents 19 years ofage and older as ofJune 199g, who were

continuous residents of Manitoba for the period April 1, 199g to June 30,2004, and had

at least one hospital separation or one physician ambulatory visits in the two-year period



fiscal year (FY) 1998/1999 to 1999/2000with an ICD-9-GM diagnosis code of291,292,

295,300' 301' 303, 304, and,/or 305 were selected for inclusion in the study cohort. public

trustees and residents of Deer Lodge and Riverview were excluded from the cohort.

Public trustees are individuals who are unable to look after their own personal affairs

(e.g., financial). In the Registry, their address is the Office of the public Trustees

(Manitoba centre for Health Policy,2003a). For this study, the selected ICD-9-CM codes

could be in any one ofthe 16 diagnosis fields in a hospital discharge abstracts. The

selected diagnostic codes represent several mental diso¡ders (see Table l).

Table 1. ICD-9 Diagnostic codes for Identifying Individuals with Mental Disorder

Disorder ICD-9-CM Code Diasnosis
Anxiety 300 Anxiety Disorders

Personality 301 Personality Disorders
Schizophrenia 295

Substance Abuse 291
292

303

304

Schizophrenia
Alcoholic Psychoses

Drug Psychoses

Alcoholic Dependence

Drug Dependence
305 Non-Dependent Abuse ofDrugs

Each individual in the cohort had a diagnosis code for at least one ofthe identified

mental disorde¡s, however, they may have also had other mental disorder (ICD_9_CM

codes in the range from 290 to 319 inclusive). It was possible to distinguish individuals

who had a diagnosis for a single mental disorder from those who had diagnoses for more

than one mental disorder. The cohort was divided into groups based on the presence of

one or multiple mental disorder diagnoses. There were four groups with a diagnosis for a

single mental disorder; only schizophrenia, only personality disorders, only anxiety

disorders, and only substance abuse disorders. There was one group, co-occurring

disorders, with diagnoses for more than one mental disorder (where at least one of the



mental disorder diagnoses were one of the four specified diagnoses). These five groups

were mutually exclusive.

Variable Delinitions

Outcome Measures

Residence location was tracked for each individual in the cohort over the entire

six-year study period, June 1998 to June 2004. Thus, postal code was captured at 13

points in time for each individual in the cohort. However, the residential mobility

outcome measures were defined using only those data in the Observation period, June

2000 to June 2004.

The postal codes were used as the basic building blocks to define measures of

residential mobility across different geographic areas including regions, municipalities,

RHA districts, RHAs, Winnipeg CCAs, and intra-urban areas. Residential mobility was

also defined according to the ÍÌequency of changes in residential location.

The primary definitions of residential mobility used in this study were:

. Any move

o Any change in postal code during the first 18 months of the Observation

Period (June 2000 to December 2001), distinguishing individuals who

moved (movers) from those who did not move (non-movers).

o Any change in postal code during the full four-year Observation period

(June 2000 to June 2004), distinguishing individuals who moved (movers)

from those who did not move (non-movers).

¡ Intra-urban move



Irure¡ co¡e to suburb move - a postal code corresponding to the inne¡ core

at baseline (June 2000) and a postal code corresponding to the suburbs at

end point (June 2004), identifuing inner core-to-suburbs movers and non_

movers; non-movers included individuals who did not move as well as

individuals who moved within the inner core. Anyone who had a postal

code corresponding to the outer core during the Observation period was

not included.

Suburb to inner core move - a postal code corresponding to the suburbs at

baseline (June 2000) and a postal code corresponding to the inner core at

end point (June 2004), which identified inner core-to-suburbs movers and

non-movers; non-movers included individuals who did not move as well as

individuals who moved within the suburbs. Anyone who had a postal code

corresponding to the outer core during the Observation period was not

included.

¡ Frequency ofmoves - Non-movers had no postal code changes, single (infrequent)

movers had one postal code change, and multiple (frequent) movers had two or

more (up to a maximum of eight) postal code changes in the observation period.

Explanatory Variables
The explanatory variables include individual-level characteristics and community-

level characteristics.

i. Indívidual Characteristics
The individual characteristic include: type of mental disorder, demographic,

geographic, socioeconomic, level of co-morbidit¡ and health service utilization.



Type ofmental disorder was defined as the presence (1) or absence (0) ofa single

mental diso¡ders diagnosis or multiple mental disorders diagroses as noted previously.

The demographic characteristics include: age, sex, and marital status. Age, sex,

and marital status were defined ÍÌom the population registry. Age was based on age (in

years) at the start of the study period (i.e., June 1998). There are two categories for

marital status, married (1) and other (0); where the ,other' category includes single,

divorced, and widowed. Marital status was defined at the start of the observation period

(i.e., June 2000). Residential mobility during the cohort Definition period was also used

as an explanatory variable. Residential mobility was defined here as any change in postal

code between June 1998 and December 1999, identifuing movers and non-movers. A

maximum of three moves were possible during this time period (i.e., a total of four postal

codes are captured).

The geographic characteristics include: region ofresidence, RHA region of

residence for rural RHA residents, and intra-urban area ofresidence for WRHA

residence. These geographic variables were defined at the start of the observation period.

Region of residence was defined as either Winnipeg RHA or rural (non-Winnipeg) RHA.

The rural RHAs were grouped into three regions (to form the RHA region ofresidence):

north, rural south, and central rural. The north region was comprised of the Bumtwood,

Churchill, and Nor-Man RHAs. The Brandon, Assiniboine, and South Eastman RHAs

formed the rural south region. The central rural included the North Eastman, lnterlake,

and Parkland RHAs. The wRHA was divided into the three intra-urban areas described

earlier; inner core, outer core, and suburbs.

The sole socioeconomic characteristic was income quintile. lncome quintile was

derived from 2001 statistics canada census data. Income quintile is an areaJevel
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measure based on the average household income for a dissemination area. The average

household income for the dissemination area is attributed to every person residing in that

area. Each quintile represents approximately 20% of the population and separate income

quintiles are defìned for rural and urban residents. urban residents include those residing

in winnipeg; approximately 20% of this population is assigned to one of the five urban

income quintiles (ul (poorest) to u5 (most affluent). All other Manitobans are assigned

to one of the five rural income quintiles (Ri þoorest) to R5 (most affluent). Income

quintile was treated as an individual-level variable in this study because 1) individual-

level income information (e.g., household income) is not available in administrative data,

and 2) income quintile is not available at the same geographic unit ofanalysis (ccAs in

wRHA and RHA districts outside of the wRHA) as the secondJevel variables. DAs are

smalle¡ than ccAs and RHA distriots. In the instances where an income quintile cannot

be assigned, participants were placed into the "Income Unknown" category. Income

quintile was defined at the start of the Observation Period.

Level of co-morbidity was defined by counting the number of Ambulatory

Diagnostic Groups (ADGs). ADGs are groups of ICD-9/ICD-9-cM codes that represent

diagnoses that are clinically similar and for which the expected or actual use ofhealth

care services is similar. Diagnoses (ICD-9-cM codes) are based on physician billings

claims and hospital abstract data. Each ICD-9 code is categorized into one ADG; there

are 32 ADGs in total. MCHP researchers have developed a methodology for using ADGs

to measure severity of illness (i.e., counting the number of ADGs each person has).

Previous researchers have grouped the population into ADG quartiles (e.g.,25 %o have

between 0 and 2 ADGs, 25 vo have 3 to 4 ADGs, etc.). ADGs are based on single years of

health data because there has been no methodology yet developed to handle multiple
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years of ADG data (e.g., average ADGs, maximum number of ADGs). In this stud¡

ADGs were defined for FY 1999/00.

Measures of health services utilization were defined for each individual in the

cohort, including number of in-patient hospitalizations and number of ambulatory

physician visits. Health service utilization data was available for each fiscal year, but

were aggregated across the four-year observation period. Four variables are defìned from

hospital discharge abstracts:

o number of hospital separations with a mental disorder diagnosis (ICD-9-CM codes

290 to 319);

¡ number ofhospital separations with a non-mental disorder diagnosis (ICD_9_CM

codes excluding 290 to 319); and,

o total number ofhospital separations.

In this stud¡ a hospital sèparation is considered a mental disorder hospitalization

ifan ICD-9-CM code is recorded in any one ofthe 16 diagnosis fields on the hospital

discharge abstract. An inpatient is "someone who is admitted and discharged from

hospital with a LOS flength of stay] of 1 or more days,' (MCHp Glossary,2003).

An ambulatory physician visit is ,,any contact between a patient and physician at

one of the following locations: physician's office, outpatient or emergency department,

clinics, Personal care Home, the patient's home, or northem / remote nursing stations.

Contact with patients who are in hospital are not included" (MCHP Glossary, 2003).

Physicians are classified as either general practitioners or specialists. A general

practitioner is "a physician who operates a general or family practice and provides

ambulatory care" and specialists are "Physicians whose practices are limited to a specific
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area of medicine in which they have undergone additional training" (MCHp Glossary,

2003). specialties include: psychiatr¡ paediatrics, obstetrics and gynaecolog¡ medical

specialists, general surgeons, and surgical specialists. Nine ambulatory physician visit

variables were defined for this study:

. the number of ambulatory physician visits to a general practitioner with a mental

disorder diagnosis (ICD-9-CM codes 290 to 3 19);

o the number of ambulatory physician visits to a psychiatrist with a mental disorder

diagnosis (ICD-9-CM codes 290 ro 319);

o the number of ambulatory physician visits to another specialist with a mental

disorder diagnosis (ICD-9-CM codes 290 to 319);

¡ the total number of ambulatory physician visits with a mental disorder diagnosis;

r the number of ambulatory physician visits to a general practitioner with a non_

mental disorder diagnosis (ICD-9-CM codes excluding 290 to 319);

¡ the number of ambulatory physician visits to a psychiatrist with a non-mental

disorder diagnosis (ICD-9-CM codes excluding 290 to 319);

o the number of ambulatory physician visits to another specialist with a non-mental

disorder diagnosis (ICD-9-CM codes excluding 290 to 3 19);

o the total number of ambulatory physician visits with a non-mental disorder

diagnosis; and

o the total number ofambulatory physician visits.

ii. Communiþ Characteristics

The contextual variables that were developed for each RHA district or ccA were

grouped into the following categories: demographic, social isolation, socioeconomig



social disorganization, and health care provision. The health care provision data was not

available for the wRHA. The contextual characteristics were assigned to all members of

the cohort based on their location ofresidence at baseline (June 2000).

The health care provision category included physician supply. Data on physician

supply was obtained fíom the physician resource file. The number of general practitioners

(GPs), psychiatrists, and other specialists per 1,000 adult population (19+ years ofage)

was computed for each RHA district,

The remaining contextual characteristics were obtained from 2001 Statistics

canada census data. All the demographic variables were martial status variables and

included the percentage of the population that were married, divorced, widowed, and

separated.

The social isolation variable was the percentage ofindividuals who reported living

alone. The socioeconomic variables were subdivided into the following categories:

income, employment, and education. The income variable was median household income.

The employment variable was the percentage ofthe poputation unemployed. The

education variable was the percentage ofindividuals with less than grade 9 education.

Lastly, the social disorganization variables were the: (a) percentage ofindividuals who

moved in a one year period, (b) percentage ofindividuals who have moved in a five year

period, and (c) percentage ofsingle parent households. This categorization ofcontextual

characteristics has been used in ecological studies of small area variations in mental

health service use (Almog et a1.,2004; Silver et al., 2002; 5tuart,2000; Thomicroft,

19e1).



Data Analysis
Basic descriptive statistics, including means, standard deviations, and frequency

distributions, were used to characterize the cohort on the outcome and explanatory

variables. No bi-variate inferential analyses (tests ofsignificance) were performed on the

individual and community-level variables to determine whether there was a significant

association with residential mobility. Spearman-Brown correlation coefficients were used

to examine the degree of association among community-level explanatory va¡iables to

assess the data for collinearity.

The means and standard deviations for the community characteristics are

computed as follows: each individual is assigned a value for each community

characteristic based on where she/he lived in June 2000. The means and standard

deviations represent the average amount ofvariation in each contextual characteristic for

each diagnostic group, and each diagnostic group and mover status. For example, the

mean for the 1 year mobility variable represents the mean percentage of the population

who moved in the last year in each RHA dishict, weighted by the number of individuals

in each RHA district.

The data are also presented using visual/spatial techniques. Various mapping

techniques are available to present geographic information. All mapping was undertaken

using ArcMAP, a Geographic Information System (GIS). A choropleth map is used to

illustrate the geographic variation in location ofresidence at baseline. The values

represent the percentage of the adult population (19 years and older) in each area (RHA

district or CCA). The data is divided into quartiles (or tertiles).

Choropleth maps are also used to illustrate the geographic variation in the

community variables. Only one selected variable from each of the categories of
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contextual characteristics were mapped because of the large numbers ofvariables that

were described; percentage of the adult poputation who is divorced, percentage of the

population unemployed, median household income, percentage of the population with

less than secondary education, percentage of the population who moved in one year,

percentage of the population who live alone, and number of family physicians per 1,000

adult population.

Initially, logistic regression analyses were used to model mobility as a function of

the individual characteristics to determine which of the individual-level characteristics to

include in the hierarchical models. The Hosmer-Lemeshow Goodness of Fit test (Hosmer

& Lemeshow, 1989) was used to assess the adequacy offit ofeach model; a non_

significant f indicates a good fitting model. wald f tests were used to assess statistical

significance of main effects and interactions. These analyses were conducted using pRoc

LOCISTIC in SAS (SAS Institute, 1999).

Logistic regression models were fìrst applied to the any move variable (i.e.,

moved/did not move during the observation Period) for the entire cohort. The Hosmer-

Lemeshow Goodness of Fit test revealed that none of the models were a good fit to the

data, so separate models were created for the wRHA cohort and non-wRHA cohort. The

wRHA cohort resided in the wRHA for the full srudy period (April 199g to June 2004)

and rural RHA cohort resided outside the wRHA for the full study period. The Hosmer-

Lemeshow Goodness of Fit test revealed that these models were a better fit to the data.

consequently, all analyses were conducted separately for the wRHA cohort and the rural

RHA cohort.

Selected two-way interactions between diagrosis group and other individual-level

variables were also included in the preliminary models. However, none of these models
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were a signif,lcant improvement in fit over the main effects models and the interaction

terms were non-significant. consequently, all reported models include main effects only.

correlational analyses revealed a high degree of collinearity between the number of

physician visits, the number of hospitalizations and the number of ADGs. Logistic

regression models that contained the number ofphysician visits and the number of

hospitalizations were a better fit to the data, according to the Hosmer-Lemeshow

Goodness of Fit test, than the logistic regression models that included number of ADGs

as an explanatory variable. Therefore, all reported models include the number of

physician visits and the number ofhospitalizations as explanatory variables.

Hierarchical nonlinear models were then applied to the data. Hierarchical models

are appropriate to use for clustered data, that is, for data in which individuals are clustered

within small geographic areas (snijders & Bosker, 1999). These models were selected to

examine the variation in residential mobility that can be attributed to the individual,s

characteristics, as well as the region in which helshe lives. The data had a hierarchical

data structure, such that individuals (level 1) were nested within ccAs or RHA districts

(level 2). This approach was taken because it was hypothesized that individuals would be

clustered in areas - thus, it was assumed that individuals within an area are more alike

than individuals between areas and this should account for some ofthe error variation in

the data. Hierarchical nonJinear mixed models were conducted using the NLMIXED

procedure in SAS (SAS Institute, 1999).

Due to the presence of collinearity among the community-level characteristics,

only one variable from each ofthe social disorganization, social isolation, and

socioeconomic categories was selected to include in the WRHA models; the rural RHA
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models included these same variables, as well as one variable from the health care

provision category.

Each model included a random intercept. Random slopes for the community-level

characteristics did not result in a significant improvement in model fit and resulted in

model convergence problems. Therefore, random slopes were not included in the final

models. The equation for our final model has the form:

n. K Àt

Los[::]= þo+bo, +\arX,,o +\/,,y,,,,+ e,,
' I'ü k=t 

'=t

where p¡ is the probability of moving for person j in RHA districlCCAT, where Í = 1, ...,

tr' andj = 1, . . . , J. The population-average intercept is denoted Bo. The intercept for the

7th area is å¿r; which is distributed as N(0, ôr] ) where ôr] denotes the variance of the

random intercept. The individuallevel covariates are represented by X¡,where k = 1, ... ,

r(, and the RHA district/CCA covariates are represented by y,,, wherem:1, ... ,M.The

parameters ofinterest are represented by cr, (individualJevel characteristics) and 1 (the

communityJevel characteristics). The residual error is denoted as or. The variance of the

residual error is a function of the mean. It is assumed that observations in different areas

are independent.

The default options in NLMIXED were used to fit the models to the data. The

parameter estimates were estimated using maximum likelihood estimation using adaptive

Gaussian quadrature. The default optimization technique was dual quasi-Newton

algorithm method of integration of likelihood over random effects. For some of the

models the optimization procedure did not converge and no reliable estimates were

produced.
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The Aikake Information (AIC) criterion was used to assess model fit. Given

competing models, the model selected is the one that minimizes

AIC = -2(maximized logJikelihood) + 2(number of parameters)

= -2(î -c)

where / is the maximized REML log-likelihood and c is the number of covariance

parameters. The AIC balances two objectives: "the covariance model must be sufficiently

complex to provide a good fit to the data, but at the same time a premium is attached to a

parsimonious model" (Fitzmaurice, Laird, & Ware, 2004). The Bayesian Information

criterion (BIC) is another criterion to select the best-fitting model. Fitzmaurice et al.

(2004) recommend using the AIC over the BIC, however, because the BIC ,,entails 
a high

risk ofselecting a model that is too simple or parsimonious for the data', (1,. 177).

The outcome variable for the first set of models was any move, a binary variable,

which defined movers as those with a change in postal code and non-movers as those

with no change in postal code within the specified period time. Any move was modeled

for the non-wRHA and wRHA cohorts. Any move was defined for an 1g-month period

(June 2000 to December 2001) and the 4-year observation period (June 2000 to June

2004). There is no standard length of time in which residential mobility has been

examined - in previous studies the length of the mobility periods range flom one to five

years. The outcome variable, any move, was examined for two time periods for a number

ofreasons, including, to check consistency ofresults across different definitions. For

comparison purposes, census statistics on residential mobility were available for one- and

five-year periods. An 18-month period was chosen because this length of time was as

close to a one-year period as was possible with administrative data (given that the registry
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data is only updated twice a year). At the data extraction phase of this study, the most

recent registry data available was June 2004; this restricted the observation period to a

four-year interval (as opposed to a five-year period).

Directional mobility between the inner co¡e and suburbs was examined next.

Mobility from the inner core to the suburbs was examined first. Inner core to suburbs

move was defined as a change in area ofresidence between June 2000 and June 2004 thar.

corresponded to a move from the inner core to suburbs. The outcome variable was binary;

moved from the inner core to suburbs or did not move out of the irurer core. The inner

core to suburbs analyses included anyone who resided in the inner core at baseline (June

2000) and either resided in the inner co¡e or suburbs at end point (June 2004). Anyone

who did not move and anyone who moved within the inner core were combined as lived

in the inner core. Anyone who resided in the outer core at end point was removed from

the analyses.

Mobility from the suburbs to the inner core was examined next. suburb to inner

core move was defined as a change in area ofresidence between June 2000 and June 2004

that corresponded to a move fiom the suburbs to the irurer core. The outcome variable

was binary; moved from the suburbs to the inner core or did not move out ofthe suburbs.

The suburbs to inner core analyses included anyone who resided in the suburbs at

baseline (June 2000) and either resided in the inner core or suburbs at end point (June

2004). Anyone who did not move and anyone who moved within the suburbs were

combined as lived in the suburbs. Anyone who resided in the outer core at end point was

removed from the analyses. since only the baseline and end point dates were used to

define directional mobility, some individuals may have changed areas more than once.
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The last set of models tested the association between type ofmover, defined as

infrequent and frequent, and the individual and community-level determinants for wRHA

and non-wRHA cohorts. single movers were defined as having a single postal code

change in the observation period and multiple movers had two or more changes in postal

code during the observation period.

The regression coefficients for all ofthe models were exponentiated to produce

odds ¡atios (oRs); 95% confidence intervals were computed and were used to determine

significance. Because of small cell sizes, the personality disorde¡s and schizophrenia

groups were removed from some of the analyses. The percentage change in the model

deviance was used to assess the benefit ofusing a subject-specific model over a

population-average model.

The individual-level variables in the hierarchical models were defined using a

series of dummy variables. The diagrostic groups formed the categories for type of

diagnosis; schizophrenia, personality, substance abuse, anxiety, and co-occurring

disorders. For the WRHA models, the age categories were: l9 to 29 years, 30 to 44 years,

45 to 64 years, and 65 years and older, and for the non-wRHA models, the two oldest age

categories were combined (due to small cell sizes). The categories for sex were male and

female' The categories of income quintile corresponded to the fìve income quintiles.

Moved and did not move were the categories for mobility during the cohort Definition

Period. The categories for hospitalizations were 0 and 1 or more hospitalizations during

the observation Period. The categories for physician visits were 20 or less and more than

20 during the observation Period for all the models except the ones with the outcome

variable any move during the 18-month observation period. The categories for physician

visits were 9 or less and 10 or more during Fy 99100 for the models with the outcome
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variable any move during the 18-month observation period. Married and not married

were the categories for marital status. The reference categories were co-occurring mental

disorders, 65 years and older (wRHA models), 45 years and older (non-wRHA models),

female, not married, did not move, wealthiest income quintile, 0 hospitalizations, 21 or

more physician visits. The community-level variables were continuous in the models.

Random effects models are often called subject-specific models, while models

containing only fixed effects are referred to as population-average models (Fitzmaurice et

a1.,2004).In subject-specific models, the regression coefficients represent the "influence

of covariates on a specific stbject's mean response,' (Fitzmaurice et a1.,2004). In

marginal models, the regression coefficients represent the influence ofcovariates on

"changes in the (transformed) mean responses over time in the study population,'

(Fitzmaurice et a1.,2004). These two models address different scientific questions -
subject-specific models address the case where the data is correlated (observations

clustered within areas) and population-average models address the case where the

observations are independent.

Study Assumptions

There are a number of assumptions underlying this research. The main assumption

is that the cohort is representative ofall individuals in Manitoba with specific mental

illnesses. since the cohort was created based on contact with the health care system in a

two-year period (April 1998 to June 2004) which resulted in at least one ICD-9 diagnostic

code for schizopkenia, anxiety, substance abuse, and personality disorders, it does not

include everyone in the province with those specific mental illnesses. Anyone with those

specific mental illnesses that was not hospitalized or did not visit a physician that resulted



in the specified ICD-9 diagnostic codes was not included. It is assumed that the

characteristics of the cohort are comparable to the characteristics of the population of

individuals with mental illness in the province.

A secondary assumption is that the cohort members were accurately diagnosed;

meaning that they truly have the mental disorder that was recorded in the physician

billing claims and/or hospital discharge abstracts databases.

A third assumption is that the residential information is accurate. Residential

mobility was determined by detecting changes to six-digit postal codes that were

available every six months. In order fo¡ a change to be detected, the new address had to

be reported to Manitoba Health.

A fourth assumption is that the frequency ofresidential mobility is accurate. Since

postal code information is only available for June and December, only one change of

address can be detected between these months. Thus, it is assumed that ifthere was a

change in address between these two months, there was only one move and it was

assumed that if postal codes six months apart were the same there were no moves.
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Chapter 4: Results

This chapter begins with a description of the characteristics of the entire study

cohort, The characteristics of the wRHA cohort, those individuals who resided in the

\VRHA for the entire six-year study period, are described next, and followed by a

description of the rural RHA residents, those individuals who ¡esided in the rural RHAs

for the entire six-year study period. The results of the hierarchical logistic regression

analyses to test the associations between individual and community characteristics and

residential mobility conclude the chapter. These inferential analyses are also reported

separately for the WRHA and rural RHA cohorts.

Description of Study Cohort

The study cohort consisted of 1 14,086 individuals with a diagnosis of

schizophrenia, substance abuse, personality, andlor anxiety disorders in the physician

billing claims or hospital discharge abstracts in the two-year cohort Definition period. A

total of 67,330 (59.0%) of these individuals were continuous residents of the wRHA for

the six-year study period. Another 37,591 individuals (32.9%;o) were continuous residents

of rural RHAs for the six-year study period. The remaining 9,165 individuals (g.0%)

changed their region of residence between the wRHA and rural RHAs during the six-year

study period. The 8% of the study cohort that changed regions during the study period are

included in the discussion of the Description of the study cohort, but are excluded from

all further descriptive and inferential analyses.



Individual-Level Characteristics

Type of Mental Disorders Diagnosís

The cohort was classified according to the type ofdiagnosis (see Figure 4).

Individuals with a single diagnosis (65.5%) were distinguished from those with co-

occurring mental disorder diagnoses (¡r' = 39,366; 34.5%). There were four sub-groups

with diagnoses for only one mental disorder: schizophrenia (iy': 1,271;1.1%),

personality disorders (N = 275;0.2%), substance abuse disorders (N= 13,2g5;11.6%),

and anxiety disorders (l/ = 59,889;52.s%).Individuals with two or more mental disorder

diagnoses formed the co-occurring disorders group; at least one of the diagnoses was one

of schizophrenia, substance abuse, personality, or anxiety disorders. In the co-occurring

disorders group, 85.5% had 2 disorders, I1.8% had 3 disorders, L5% had 4 disorders, and

0.2%;o had 5 disorders. The majority of the co-occurring disorders group had an anxiety

disorder (86.6%) and some other mental disorder (91.6%) (e.g., depression, bi-polar

disorder), while 23.7% had a substance abuse diagnosis, 6.9% had a personality disorders

diagnosis, and 6.5%o had a schizophrenia diagnosis.



Figure 4. Distribution of the Diagnostic Groups in the Study Cohort
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Demographic

The percentage ofindividuals in each of the sex, age, and marital status categories

are presented in Table 2. The majority of individuals were female (61.0%). The mean age

of the cohort was 44.1 (sD : 15.9). The majority of the cohort was married ( 55.soyù.

Overall, 17%o of the cohort moved during the Cohort Definition period.



Geographíc

The geographic distribution ofthe cohort is presented in Table 2. The majority of

the cohort (63.3%) resided in the wRHA at the beginning of the observation period. The

majority of the cohort who resided in the WRHA at baseline resided in the suburbs

(61'8%). Among those who resided in rural RHAs, the majority resided in rural central

RHAs (48.8%).

Socioeconomic

The percentage ofindividuals in each income quintile is presented in Table 2.

Among the rural residents, the smallest percentage ofindividuals resided in the poorest

areas (Rl), while the highest percentage ofindividuals resided in the wealthiest areas

(R5). Among the urban dwellers, the smallest percentage of individuals resided in the

wealthiest areas (u5), while the greatest percentage ofindividuals resided in the poorest

areas (Ul).



Table 2. Demographic, Geographic, and Socioeconomic Characteristics for the Study

Cohort

Variable Catesory N
Sex

Age

Marital Status

Mobility in Cohort

Definition Period
Region

Rural RHA Region

WRHA Area

lncome Quintile

Male
Female
19 to 29

30 to 44

45 to 64

65+
Not married

Married
Did not move

Moved
Non-Winnipeg

Winnipeg
North

Rural Central
Rural South
Inner Core
Outer Core

Suburbs

Rl (poorest)

R2
R3

R4
R5 (wealthiest)

Ul fuoorest)
U2
U3
U4

U5 (wealthiest)

NF

44,517 39.0
69,568 61.0
22,826 20.0
41,076 36.0
35,285 30.9
14,898 13.1

51,368 45.0
62,717 55.0
94,692 83.0

19,393 17.0
41,924 36.7

72,t61 63.3

7,064 16.8

20,453 48.8
14,407 34.4
22,930 31.8

4,610 6.4
44,621 61.8

7,0s0 6.2
7,369 6.s
7,234 6.3

7,279 6.4
8,405 7.4

t7,628 15.5

16,175 14.2

15,510 13.6

14,321 12.6

12,618 I 1 .1

496 0.4



Level of Co-morbidity

The fiequency distribution ofADGs in the fiscal year 1999/2000 is presented in

Table 3. The mean number of ADGs was 4.5 (SD :2.9). The majority of the cohort had

between 3 and 5 ADGs (41.7%).

Hospital Separations

The frequency distribution of the number ofhospital separations in the

observation Period is presented in Table 3. The results are presented separately for

hospitalizations with a mental disorders diagnosis, hospitalizations with a non-mental

disorders diagnosis, and all hospitalizations. The majority of the cohort did not have any

hospital separations with a mental disorders diagnosis during the observation period

(95.4%). More of the cohort had at least one hospital separation with a non-mental

disorde¡s diagnosis (45.9%). Almost half of the cohort was hospitalized during the

Observation Period (48. 1 %).



Table 3. Level of Co-morbidity and Health Service Use for the Study Cohort

Variable Category
ADGs

%
0

1to2
3to5
6to9

4,080 3.6

25,895 22.7
47,539 41.7

29,741 26.1

10+ 6'830 6.0
Hospital Separations

Mental 0
Disorder Diagnoses 1 or more
Non-Mental 0
Disorder Diagnoses I or more
All Diagnoses 0

1 or more

108,865 95.4

5,220 4.6
61,726 54.1

52,359 45.9

59,218 51 .9

54.867 48.1
Phvsician Visits

Mental 0 to 4 80,252 70.3
Disorder Diagroses 5to8 12,627 11.1

9 to 12 6,219 5.5
13 to 16 3,639 3.2
17 to20 2,469 2.2

21 or more 8,879 7.8
Non-Menral 0to4 9,157 7.1
Disorder Diagnoses 5 to 8 8,802 7.7

9 to 12 9,381 8.2
13 to 16 9,325 9.2
17 to 20 8,890 7.9

21 or more 69,530 60.9
All Diagnoses 0 to 4 5,813 5.1

5 to 8 6,698 5.9
9 to 12 7,733 6.8
13 to 16 8,015 7.0
17 to 20 7 ,936 7.0

27 or more 77,890 68.3

Physician Visils

The average annual number ofphysician visits per year during the Observation

Period is reported in Table 4. The results are presented separately for visits with a mental

disorders diagnosis, visits with a non-mental disorders diagnosis, and all visits. physician



visits with mental and non-mental disorder diagnoses are reported by type ofphysician.

on average, the cohort had 1.6 visits with a mental disorder diagnosis. The majority of

the cohort had four or fewer physician visits with a mental disorder diagnosis (70.3%).

on average, the cohort visited GPs more often (M:1.0 visits per year) than psychiatrists

(M : 0.6 visits per year).

On average, the cohort visits physicians more often with non-mental disorder

diagnoses (M = 8.9) than mental disorder diagnoses. In fact, the majority of the cohort

had more than 20 visits during the observation period (60.9%). The cohort visited Gps

(M : 5.5 visits per year) more often than specialists (other than psychiatrists) (M : 3.4

visits per year) with a non-mental disorders diagnosis.

Overall, the cohort had on average 10.5 physician visits per year. The majority of

the cohort (68,3%) had more than 20 physician visits per year.

Table 4. Average Annual Number of Hospital separations and physician Visits for the

Study Cohort

Yariable Category Mean Median SD
Hospital Separations

0.0 0.0 0.2
0.3 0.0 0.7
0.3 0.0 0.7

Physician Visits
Mental
Disorder Diagnoses

Non-Mental
Disorder Diagnoses

All Diagnoses

Mental
Non-Mental

All

GP

Other
Psychiatrist

All
GP

Other
Psychiatrist

All

1.0 0.3

0.0 0.0
0.6 0.0
|.6 0.3

5.5 4.0
3.4 1.8

0.0 0.0

8.9 6.8

2.1

0.2

3.1

4.0
51

5.1

0.3

8.3

9.510.5 8.0



Residential Mobififf

The residential mobility results for the cohort are presented in Table 5. Overall,

16.2%o of the cohort had at least one change in postal code in the first eighteen months of

the observation Period and 32.3o/o of the cohort had at least one change in postal code

over the entire four-year Observation Period.

Table 5 also presents frequency ofmoves during the Obserwation period. During

the Observation Period, a maximum of eight moves were possible (i.e., nine different

postal codes). Of those who moved, the majority only moved o nce (69.9%),20.1%

moved twice, 6,2Vo moved three times, and 3.8% moved four or more times.

Table 5. Type and Frequency ofMoves for the Study Cohort

Variable Category
Any Move 18 Months

4 years

Number of Moves 0

(4 years) 1

2

3

4
5

6

7

I

Description of\ RIIA Cohort

Individual-Level Characteristics
Type of Mental Disorders Diagnosis

Of the 67,330 individuals who resided in the WRHA for the entire study period,

the majority had a single mental disorders diagnosis (645W; schizophrenia (1 .3%),

personality disorders (0.3%), substance abuse disorders (9.0%), and anxiety disorders

18,516 16.2

36,798 32.3

77,287 67 .8

25,723 22.6
7,403 6.5

2,284 2.0
807 0.7

364 0.3
159 0.1

48 0.0
10 0.0



(53.9%). Approximately one third ofindividuals had co-occurring mental disorders

diagnoses (35.5%). The majority of the co-occurring disorders group had two disorders

(86.2%),11.9vohad three disorders, 1.6vo had four disorders and 0.2%o had five disorders.

The majority (87 .2%) of individuals in the co-occurring disorders group had an anxiety

disorder diagnosis,2l.5%o had a substance abuse disorders diagnosis, 7.9Vohad a

personality disorders diagnosis, and,7.5%o had a schizophrenia diagnosis. The majority of

the co-occurring disorders group had some other mental disorders diagnosis (g1 .g%)

(e.g., depression). subsequent analyses of the WI{HA cohort are presented separately for

each ofthese diagrosis groups.

Demographic

The demographic characteristics for the five groups are presented in Table 6.

The majority of individuals in the schizophrenia group were male (60.7%), while the

majority ofindividuals in the anxiety disorders (61.5%) and co-occurring disorders

(64.4%) groups were female. The substance abuse (56.5% male) and personality (52.4%

male) disorders groups had almost an equal numbe¡ of females and males.

On average, the personality disorders group was the youngest (M = 40.g years)

and the schizophrenia group was the oldest (M = 45.9 years). The mean age for the other

groups are as follows: substance abuse disorders 42. 1 years (sD : 13.4), anxiety disorders

44.9 years (SD : 16.3), and co-occurring disorders 44.4 yearc (SD = 15.3). The largest

percentage ofindividuals in the schizophrenia group was in the 45 to 64 years age

category (41'5%), while the largest percentage ofindividuals in the other groups was in

the 30 to 44 age categoty.

The majority ofindividuals in the schizopk enia (79.7%o)and personality disorders

(64.6%) groups were not married, while the majority of individuals in the anxiety
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disorders group (57.8%) were married. The substance abuse disorders and co-occurring

disorders groups were fairly evenly divided between married and not married.

The personality disorders group (27.\t'/o moved) was the most residentially mobile

group during the cohort Definition Period, The next most residentially mobile was the

co-occurring disorders group (22.0% moved).

Geographic

The percentage ofthe adult population in each of the five groups in each of the 75

winnipeg ccAs is presented in Figures 5 through 9. The maps illustrate the variation in

the geographic distribution of the cohort. The schizophrenia group comprised a larger

percentage of the adult population in the inner city neighbourhoods than suburban

neighbourhoods. The personality group comprised a very small percentage of the adult

population in all CCAs (at most 0.1%). The personality group is slightly more

concentrated in the core ccAs than in suburban ccAs. The substance abuse disorders

group comprised a large portion of population just north of Downtown, \.vest of the Red

River (i.e., the North End). Also, the substance abuse group comprised a large proportion

of the adult population in the most eastem (i.e., Transcona) and westem (i.e., St. James)

CCAs. The map for the anxiety disorders group was the complement of the map for the

schizophrenia group; this group comprised a larger portion of the population in the

suburbs, and the small percentage of the population in the core. Individuals with anxiety

disorders made up as much as 11.3%;o of the adult population in some areas - in the most

eastem ccAs of the city (Transcona). The geographic distribution of the co-occurring

disorders gfoup was similar to the geographic distribution of the schizophrenia group; the

co-occurring group comprised the largest proportion of the adult population in the inner

core CCAs (at most 9.5% of the population). The smallest percentage of the adult



population that the co-occurring group comprised was in the most southem CCAs (i.e.,

Fort Gany and Fort Richmond).













The percentage ofindividuals in each group in each ofthe intra-urban areas is

reported in Table 6. The substance abuse, anxiety, personalit¡ and co-occurring disorders

groups were distributed similarly across the th¡ee areas ofinner core, outer core, and

suburbs. The majority ofindividuals in the schizophrenia group lived in the inner core

649n, while the majority of individuals in the other groups resided in the suburbs. The

personality disorders group had a higher percentage ofindividuals in the outer core

(12.7%) than any other group. The anxiety disorders group was the most likely to live in

the suburbs (66.6%) and, the schizophrenia group was the most likely to live in the in¡er

core (54.9%).

Socioeconomic

The percentage ofindividuals in each group in each income quintile is reported in

Table 6. The distribution of the schizophrenia, substance abuse, and co-occurring

disorders groups across the income quintiles showed a clear gradient, with the highest

percentages in the poorest income quintiles. The schizophrenia group (39.g%) was most

likely to live in the poorest income quintile areas, while the person ality (lg.6%) and

anxiety disorders (19.8%) groups were most likely to reside in the wealthiest income

quintile areas. There are similar percentages ofindividuals in the anxiety disorders group

across the income quintiles.



Table 6' Demographic, Geographic, and Socioeconomic characteristics by Diagnostic

Group, Winnipeg Regional Health Authority Cohort

Schizopluenia Personality Abuse Anxiety Co-Occuning

= 23.91
Variable
Sex 523 60.7 4 3,416 56.5 I

Female 338 39.3 90 47.6 2,629
Age 19 to 29 95 11.0 45 23.8 1,105

30to44 322 37.4 83 43.9 2,581
45to64 357 41.5 44 23.3 1,933

%N

43.5 22,332
18.3 7,31I
42.'t 12,179
32.0 tt,40t
7.1 5,431

52.4 15,344
47.6 20,978
80.8 30,770
19.2 5,552
35.5 9,835

5.9 2,351
58.6 24,t36
23.6 6,'t30
21.6 7,515
19.7 7 ,258
19.6 7,585

38.5 8,505

61.5 15,408

35.6

64.4

17.0

39.0
3t.6
12.5

54.3

45.7

78.1

22.0

35.1

6.7

58.3

25.9
2t.4
r8.8
17.3

65+ 87 l0.l t't 9.0 426
Ma¡ital Status Not married 686 79.7 lZ2 64.6 3,16't

Married t7S 20.3 67 35.5 2,B.tB
Mobility in Cohort Did not move 725 84.2 138 ?3.0 4,886
Definition Period Moved 136 15.8 51 27.0 \,l5g
WRHA Area Inner Co¡e 473 54.9 69 36.5 2,143

Outer Core 63 '1.3 24 lZ.7 359
Suburbs 325 3i.8 96 50.8 3,543

tncome Quintile Ul (poorest) 343 39.8 53 2A.0 1,424
u2 ztl 24.5 3,1 19.6 1,306
u3 126 t4.6 37 19.6 t,1.91
u4 96 tl.2 23 t2.2 1,187

20.1 4,060
33.s 9,326
3t.4 7,546
15.0 2,981

42.2 12,978
57.8 10,935

84.7 18,665
15.3 5,248
27.1 8,38r
6.5 1,601

66.5 13,931
18.5 6,200

20.7 5,126
20.0 4,495
20.9 4,131

U5 (wealthiest) 62 7.2 37 19.6 929 15.4 7,193 19.8 3,718 15.6

Level of Co-norbidity

On average, the co-occurring disorders group (M= 5.5; SD:2.6) had the most

ADGs while the schizophrenia go'rp (M = 3.2; sD =2.5) has the fewest ADGs in a one-

year period. The mean number of ADGs for the other groups was as follows: substance

abuse 3.5 ADGs (SD = 2.5), personality disorder 3.8 ADGs (SD = 2.5), and anxiety

disorder 4.2 ADGs (sD : 2.6). The distribution of ADGs is presented in Table 7. Data is

suppressed where cell counts are between one and five. compared to the other three

groups' the anxiety disorders and co-occuffing disorders groups had a smaller percentage

of individuals with one or two ADGs, but a greater percentage of individuals with six to

nine ADGs.
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Hospital Separations

The frequency distribution ofthe number ofhospital separations during the

observation Period are reported in Table z and means and medians (sDs) are reported in

Table 8. Hospital separations with a mental disorders diagnosis were distinguished from

hospital separations with a non-mental disorders diagnosis.

The majority of individuals had no hospitarizations with a mental disorders

diagnosis during the observation Period. The schizophrenia group, on average, had the

highest number of hospitalizations with a mental disorders diagnosis (M=0.11

hospitalizations per year). only 1 .0% of the anxiety disorders group and less than 10.0%

of the co-occurring, substance abuse, and personality disorders groups were hospitalized

with a mental disorders diagnosis, while, in sharp contrast, 22.2To of the schizophrenia

group was hospitalized with a mental disorders diagnosis.

More individuals were hospitalized with a non-mental disorders diagnosis than a

mental disorders diagnosis. The schizophrenia group had the lowest percentage of

individuals with at least one hospitalization with a physical disorders diagnosis (26.2%),

while the co-occurring disorders group had the highest percentage ofindividuals

hospitalized at least once (45.2%o). The co-occurring disorders group averaged 0.3

hospitalizations per year and the schizophrenia group only averaged 0, I hospitalizations

per year with a physical disorders diagnosis.

overall, approximately halfofthe co-occuring disorders group was hospitalized

during the observation Period (499%). A substantial number ofindividuals in the other

groups were hospitalized during this period, ranging from 34.9yo for the personality

disorders group to 41.5% for the schizophrenia group. The personality disorders group

had on average the fewest number ofhospitalizations per year for any reason (M = o.lg)
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while the co-occurring disorders group, on average, had the most hospitalizations per year

for any reason (M: 0.30).

Table 7 Level of co-morbidity and Health Sewice use, winnipeg Regional Health

Authority Cohort

Substance
Schizoph-renia personality Abuse A¡,xiety Co-Occunìng
(/v=861) (¡ü, 189) Oy=6.04s) (À =36,322) (/ü=2t!,ujgAt C"t"eo,

ADcs o.r t,54t 4.2 250 t.t
Ito2 389 45.2 55 29.1 2,094 34.5 9,090 25.0 3,5[ 14.7
3to5 287 33.3 85 45.0 2,49'i 41.3 15,901 43.8 9,698 40.6
6to9 l2'l 14.8 36 t9.t 932 15.4 9,449 23.3 8,022 33.6

19 2.2 2.616 2.7 1 7 2.432 tD.z

Mental
Disorder Diagnoses

Non-Mental
Disorder Diagnoses

All Diagnoses

Diagnoses

All Diagnos€s

tlt t9.9 105

0

I o¡ mo¡e
0

I or more

0

5,871

174

3,753
', 10',

3,671
2.3',74

191

636
225

504
357

22.2
'73.9

26.t3
58.5

179

l0
t29
ó0

t23

94.'1

68.3

3r.7 5

65.1

2.9

62.1

37.92

60.7
39.27

35,954
368

21,480

47,746

21,288

99.0
1.0

59.1

40.86

s8,6

21,94s
1,968

13,109
10,804

1t,969

8.2

54.8

45.l8
50.1

49.9541 ll

5 to 8 128 14.9 18

9 to 12 104 l2.t 13

55.6 5,204 86.1

9.5 439 7.3 3,373 9.3 3,580 15.0
6.9 t54 2.6 t,320 3.6 2,270 9.5
s 7'1 1.3 6l I L'| t,496 6.313 ro 16 102 .9 s

l7 to 20 7l 8.3 s s 51 0.8 3gi t.1 t,t3| 4.7
2l ormore 285 33.1 35 tB.5 I2O 2.0 gg9 Z.B 4,995 20.9Non-Mental 0 to 4 168 19.5 25 t3.2 625 tO.3 2,457 6,8 t,toz 4.6

Disorder Diagnoses 5 to I tl2 13.0 lS .t.g 594 9.8 2,531 't.O t,lZø 5.6
9 to 12 75 8.7 16 8.5 609 10.1 2,714 7.5 1,506 6.3
13 to 16 70 8.1 13 6.9 584 9.'t 2,854 't.g 1,648 6.9
I7 to20 51 5.9 20 10.6 480 7.9 2,762 7.6 t,620 6.8

21 or mo¡e 385 44.7 100 52,9 3,153 52,2 23,004 63.3 t6,7}t 69.8
0 to 4 24 2.8 LS 7.9 516 8.5 I,960 5.4 425 1.8
5 to 8 43 5.0 14 7.4 518 8.6 2,114 5.8 628 2.6
9tol2 44 5.1 16 8.5 5Si 9.2 2,379 6.6 891 3.7
13 to 16 54 6.3 6 3.2 573 9.5 2,55t 7.O 1,014 4.2
l7 to 20 61 7.1 I 4.2 466 '1.,t 2,63t 7.2 1,156 4.8

__ . .. .. . 2l o¡ mo¡e 635 73.8 130 68.8 3,415 56.5 24,687 68.0 lg,jgg 82.8
Note..s'indicatesdatasuppressedduetosmallnu

Physicían Visits

The fiequency distrìbutions of the number ofphysician visits during the

observation Period are presented in Table 7 and means and medians (sDs) are reported in



Table 8. Physician visits with mental disorders diagnosis are distinguished from physician

visits with non-mental disorders diagrosis.

on average, the schizophrenia group visited any physician with a mental disorders

diagnosis most frequently (M= 4.94 visits per year), while the substance abuse (M= 0.6g

visits per year) and the anxiety disorders (M: 0.86 visits per year) groups visited any

physician with a mental disorde¡s diagnosis least often. The distribution of the groups

across the categories ofphysician visits resulting in a mental disorder diagnosis also

varied substantially. For example, the schizophrenia group was fairly evenly distributed

across the categories, with the highest percentage having 21 or more physician visits

during the observation Period (33.1%). The highest percentage ofindividuals in the

substance abuse (86.1%) and anxiety (81.6%) disorders groups had between zero and four

visits in the Observation Period.

On average, the personality disorders group visited psychiatrists most often (M=

3.79 visits per year) while the schizophrenia group visited Gps most often (M = 1g3

visits per year) with a mental disorders diagnosis. on average, the schizophrenia and

personality disorders groups visited psychiatrists more often than Gps, while the

substance abuse and anxiety disorders groups visited Gps more often than psychiatrists

with a mental disorder diagnosis. The co-occurring disorders group visited Gps (M = 1 .g4

visits per year) about as often as psychiatrists (M= 1.81 visits per year) with a mental

disorders diagnosis.

The majority of individuals in each of the groups had more than 20 visits with a

non-mental disorder diagnosis. The co-occurring disorders group, had on average, the

most physician visits with a non-mental disorders diagnosis (M = 10.53 visits per year)

while the schizophrenia group had the fewest (M=7.13 visits per year).
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The co-occurring disorders group visited Gp s (M : 6.17 visits per year) and other

specialists (M = 4.33 visits per year) most often with a non-mental disorders diagnosis.

For all of the groups, there were on average more visits to Gps than to specialists with

non-mental disorders diagnoses. The suburb-dwelling schizophrenia and substance abuse

disorders groups had on average more visits to specialists than Gps.

The majodty ofindividuals in each group had more than 20 visits to physicians

during the observation Period; this ranged from 56.5%o for the substance abuse disorders

goup to 82.8% of the co-occurring disorders group. The co-occurring disorders group, on

average' visited physicians most often (M= 14.22 visits per year), while the substance

abuse disorders groups visited physicians least often (M=9.35 visits per year).
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Table 8' Average Annual Number of Hospital Separations and Physician Visits per Year, Winnipeg Regional Health Authority Cohort

Schizophrenia personality Substance Abuse aroi"ty ----- c-óìGE-
(¡i = 861) (N : 1S9) (x : 6,045) (N = 36,322) (N = 23,s13)

Ya¡iablg - . category Mean Median SD Mean Media:: SD Me¿n Media¡ sD Mean Median SD Mean Median sDHospital Separations

Physiciar Visits
Mental cp 1.9 0.5 3.9 0.6 0.3 1.1 0.6 0.3 1.7 0.6
Disorder Diagnoses Other 0.1 o.o 0.7 0.0 0.0 0.1 0.0 o.o 0.2 0.0

Psychiatrist 3.0 1.s 4.4 3.8 0.0 9.4 0.1 o.o t.Z 0.3All 4.9 3.3 5.7 4.4 0.5 9.5 0.7 0.3 2.1 0.9Non-Menral cp 3.8 23 4.8 4.1 2.5 4.6 4.0 2.A 4.2 4.g
Disorder Diagnoses Other 3.3 1.3 6.3 3.5 2.0 4.7 3.6 1.8 5.3 4.4

Psychiarist 0.0 o.o 0.0 0.3 o.O 2.3 0.0 O.o 0.6 0.0

Mental 0.1 o.o 0.3 0.0 o.o 0.1 0.0 O.o 0.1 0.0 o.o 0.0 0.0Physical 0.1 0.0 0.3 0.2 o.O 0.3 0.2 O.o 0.4 O.Z 0.0 0.4 0.3All 0.3 0.0 0.4 0.2 0.0 0.3 0.2 0.0 0.4 0.2 o.o 0.4 0.3

All 7.1 4s 8.9 7.9 s.s 7.5 7.7 s.s 7.7 g.z
9.3 10.7 | 9.0 12.4

0.3 1.1 1.8

0.0 0.1 0.0
0.0 2.2 1.8

0.3 2.5 3.7
3.8 4.4 6.2
2.s 5.9 4.3
0.0 0.4 0.0
7.O 8.5 10.5

0.0 0.2
0.0 0.5
0.0 0.6

1.0 2.8
0.0 0.3
0.0 5.6
'l.s 6.4
4.5 5.7
2.5 5.7
0.0 0.4
8.3 9.1

85



Communitv-Level Characteristics

Table 9 presents the weighted means and standard deviations for the community

characteristic variables for each of the five diagnosis groups. The personality disorders

group did not have anyone residing in 14 of the 75 ccAs. The schizophrenia group did

not have anyone residing in one of the ccAs. The community characteristics are reported

in the following categories: demographic, social isolation, socioeconomic, and social

disorganization.

Demographic

There is little difference among the groups on the marital status variables. on

average, the anxiety disorders group lived in areas where a smaller percentage of the

population was divorced, separated, and widowed, and a higher percentage ofthe

population was married, while the schizopkenia group on average resided in areas with

where a higher percentage of the population was divorced, separated, and widowed and a

smaller percentage of the population was married.

Social Isolation

The schizophrenia group on average resided in areas with a high percentage ofthe

population who lived alone. The anxiety disorders group on average lived in areas where

on average smaller percentages of the population lived alone.

Socioeconomic

The schizophrenia group resided in the poorest areas; on average, they resided in

areas with a low median household income. The anxiety disorders group, on the other

hand, resided in the wealthiest areas; on average, they resided in areas where the median

household income was high.
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on average the schizophrenia group resided in areas where a larger percentage of

the population was unemployed compared to the other groups. The anxiety disorders

group on average lived in areas where smaller percentages of the population were

unemployed.

There was little difference among the groups in the average percentage of the

population with less than secondary education (grade nine). On average, though, the

schizophrenia group resided in ccAs with the highest proportion of the population who

did not have secondary education.

S o c i a I D í s o r ganizalí on

The schizophrenia group on average resided in areas where a higher percentage of

the population was single parents. The anxiety disorders group on average lived in areas

where on average smaller percentage of the population were single parents.

On average, the schizophrenia group resided in less residentially stable

neighbourhoods compared to the other groups. The anxiety disorders group on averaged

lived in less residentially mobile neighbourhoods.



Table 9. community characteristics by Diagnostic Group, winnipeg Regional Health

Authority Cohort

Maritalstatus Divorced 8.80 2,09 E.2O 2.21 7.96 2.17 7.53 2.i2 .t.gs 
2.t.1Separâred 3.74 0.87 3.39 0.E9 3.40 0.90 3.22 0.85 3.39 0.E9Widowed 8.08 2.49 i.i0 2.66 7.47 2.i2 .t .tg 2..12 7.53 2.69

. Manied 32.54 10.60 36.36 t0.24 31.11 9.34 39.46 8.70 31.44 9.76
Sociat Isolation

LiveAlone 1E.94 10.93 t6.50 10.32 t3.93 B.4g t2,84 8.30 14.74 g.52
So.ial Deprivation

Mediân Household
Income úrcome 539,705 515,565 $48,t04 S20,893 547,072 515,903 S50,123 516,189 547,t22 St6,6B2Employnent Unehployed 4.75 L89 4.09 1.63 4.10 1.63 3.86 1.40 4.Og t.6ZEducatiop L€ss lhan cradeg 34.58 ll.t2 30.79 10.53 33.74 10.24 32,16 9.61 32.80 10.09
So.iul Di.o.guni

Single Parent 24.19 9.08 20.71 8.26 20.58 E.l9 19.06 j.36 20.52 8.10Mobility I year t9.52 8.06 17.t4 j.47 t5,80 6.36 14.E6 5.9t t6.19 6,83
5 year 48.74 12.65 45.59 t2,13 42.93 10.34 4t.64 g.gg 43Jg 11.24

Residential Mobility

Residential mobility of the WRHA cohort is reported in Table 10. overcll,l6.7yo

of the cohort moved in the first 18 months of the observation period and 32.g% moved

during the full four-year observation Period. During these 1g-month and four-year

intervals, the anxiety disorders group was the least residentially mobile and the

personality disorders group was the most residentially mobile. The rank order of the

groups for the two time periods stayed the same. The majority of the movers only moved

once during the full observation Period (singte movers). specifically, among the movers,

75.0% of the anxiety disorders, 70.6% of the schizophrenia, 69.6% of the personality

disorders, 69.4% of the substance abuse disorders, and 65.\Vo of the co-occurring

disorders groups were single movers. overall,20.2%ó of the movers moved twice, 5.9%

moved three times,2.l%o moved four times, and 1.4% moved five times.

Schizophrenia f"
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Table 10' Type and Frequency of Moves, winnipeg Regional Health Authority cohort

Substance
Schizopkenia personality Abuse A_rxiety Co_Occurring
(N:861) (¡/:t8e) (¡/=6,0a5) (¡/=36,322) (N=23,913)

variable Category lV % ¡/ m
A,"y tvto

4 years 296 34.4 79 41.8 2,085 34.5 10,558 29.1 9,074 38.0
Number of Moves 0 565 65.ó 110 58.2 3,960 65.5 25,764 7O.g 14,839 62.1
(4 years) I

2

209 24.3 5s 29.1 1,446 23.9 7,914 21.8 5,901 24.7
55 6.4 15 7.9 399 6.6 1,950 5.4 2,056 8.63+ 32 3.72 9 4.77 240 3.96 694 t.gt 1117 4.66

Residential mobility for inner core residents, individuals who ¡esided in the inner

core at June 2000 (baseline), was also examined. More than four in ten ofthe inner core

residents (42.6% moved) moved during the observation period. The inner core-dwelling

personality disorders group was the most residentially mobile (49.3yo moved),while the

anxiety disorders group was the least residentially mobile (37.0% moved). The

percentage ofindividuals who moved in the other groups is as follows: schizophrenia

40.0%, substance abuse disorders 46.2Vo, and co-occurring disorders 4g.5%.

Residential mobility for the suburb-dwellers, individuals who resided in the

suburbs at June 2000 (baseline) was also examined. overall,2g.3To of the suburb

residents moved during the observation period. The suburb dwelling personality

diso¡ders group was the most residentially mobile (38.5% moved), while the anxiety

disorders group was the least residentially mobile (26.1% moved). The suburb-dwelling

schizophrenia group was slightly more residentially mobile (29.5%o moved) than the

substance abuse disorders group (27.9%). Among the co-occurring disorders group 32.0%

moved.

Directional mobility from the inner core to the suburbs was examined. The

schizophrenia group was least likely to move from the inner core (June 2000) to the
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suburbs (June 2004) (6.1%). A similar percentage ofindividuals in the other four groups

moved Ílom the inner core to the suburbs (substance abuse disorders, 12.2o/o; co_

occurring disorderc,12.7%o; personality disorders 13.0%, and anxiety disorders 13.3%).

Directional mobility from the suburbs to the irurer core was also examined. The

schizophrenia group was most likely to move from the suburbs (June 2000) to the inner

core (June 2004) (11.1%), while anxiety disorders group was least likety to move from

the suburbs to the inner core (5.0%). The percentage ofindividuals in the other groups

that moved from the suburbs to the inner core is as follows: substance abuse disorders

7. I %, personality disorders 8.3Vo, and, co-occurring disorders g.7%.

Description of WRHA Cohort Movers and Non-Movers

The characteristics of WRHA residents were next examined by mover status.

Individuals were classifìed as moving or not moving during the four-year observation

Period.

Individual-Level Characteristics

Type of Mental Disorders

There were22,092 movers and 45,238 non-movers in the WRHA cohort. The

schizophrenia (1 .3%), personal ity (0.4%), substance abwe (9.4To), and co_occurring

disorders (41.1%) groups make up a larger percentage of the movers than the non_

move¡s. The anxiety disorders group makes up a larger percentage ofthe non-movers

(57.0%) than movers.



Demographic

The demographic characteristics for the groups by mover status are presented in

Table 11. The percentage of male and female movers was similar to the percentage of

male and female non-movers for the substance abuse, anxiety, and co-occurring disorders

groups. For the schizophrenia and personality disorders groups, movers were more likely

to be male than non-movers. For all of the groups, the movers were more likely to be

younger' not married, and to have moved during the cohort Defìnition period compared

to the non-movers. In all cases, the percentage of movers who moved during the cohort

Definition Period was more than double the percentage of non-movers who moved during

the Cohort Definition Period.

Geographic

The percentage ofindividuals in each ofthe groups across the three intra-urban

areas by mover status is presented in Table 1 1. In all cases, a higher percentage of movers

than non-movers resided in the inner core, while a higher percentage ofthe non-movers

resided in the suburbs compared to the movers.

Socioeconotnic

The percentage ofindividuals in each group in each of the income quintiles by

mover status is presented in Table 11. In all cases, movers were more common in the

poorest two income quintiles (Ql and Q2) than non-movers, while non-movers were

more cofiunon in the wealthiest three income quintiles (e3, e4, and e5) than movers.

The difference between the percentage of movers in the poorest and wealthiest was

greatest for the schizophrenia group.



Table 1 1' Dønographic, Geographic, and Socioeconomic Characteristics by Mover Status for each Diagnostic Group,

Winnipeg Regional Health Authority Cohort

Schizophrc¡ia

,,y":::, ):."-M:-"_î yovî Non_Movq Mover Non_Mover Movcr Noû_Mover Movel Non_Mover

Ase r9.,2e 46 r5.s 4s 8.1 28 3s.4 ri rs.s 622 2e.8 ¿ts tz.z s,tto 34.; 
^;',; 
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Level of Co-morbidity

The percentage ofindividuals in each group in each ADG category by mover

status is presented in Table 12. For the schizopkenia group, a higher percentage of the

movers compared to the non-movers had two or fewer ADGS compared to the non_

movers, while a higher percentage of the non-movers compared to the movers had three

or more ADGs. The distributions of the movers and non-movers across the ADG

categories were fairly similar for the other four groups.

Hospítalizations

The frequency distribution ofhospital separations for each diagnostic group by

mover status is presented in Table 12.ln al| cases, a higher percentage of the movers had

at least one hospital separation with a mental disorder diagnosis than the non-movers. For

the schizophrenia, substance abuse, and anxiety disorders groups, the percentage of

movers who were hospitalized with a mental disorder diagnosis was approximately

double the percentage of the non-movers who had a hospitalization with a mental disorder

diagnosis.

A higher percentage ofnon-movers compared to movers in the substance abuse,

anxiety, and co-occurring disorders groups had no hospitalizations with non-mental

disorders diagnoses, while a higher percentage of the movers compared to the non-

movers had one or more hospitalizations with a non-mental disorders diagnosis, although

the differences were small.

The movers in the schizophrenia, substance abuse, anxiety, and co-occurring

disorders groups were more likely to be hospitalized compared to the non-movers, while

the non-movers were more likely than the movers to not be hospitalized, The movers in



the personality disorders group were more likely not to be hospitalized or to have one or

two hospitalizations than the non-movers.



Table 12' Level of Co-morbidity and Health Service Use by Mover Status for each Diagnostic Group, 'Winnipeg Regional

HealtJr Authority Cohort
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Physicían Visits

The frequency distribution ofphysician visits for each diagnostic group by mover

status is presented in Table 12. The mean and median (SD) number ofphysician visits

with mental, non-mental, and all disorders diagnosis by physician type is reported in

Table 13, with the exception of the personality disorders group, the movers were more

likely to have more physician visits with a mental disorders diagnosis compared to the

non-movers. For the personality group, the non-movers were more likely to have more

physician visits with a mental disorders diagrosis than the movers. The movers in the

schizopkenia, substance abuse, anxiety, and co-occuring disorders groups had on

average more visits to GPs, psychiatrists, and other specialists than the non-movers with a

mental disorders diagnosis.

There were few differences in the distribution of movers and non-movers across

the categories ofphysician visits for non-mental disorders diagnoses for the

schizophrenia, substance abuse, and co-occurring disorders groups. For the personality

and anxiety disorders groups, the non-movers were more likely to have more physician

visits for physical disorders diagnoses than the movers. The movers in the schizophrenia

and personality disorders groups averaged fewer visits to Gps and other specialists for

with non-mental disorders diagrrosis than the non-movers. The movers in the substance

abuse and co-occurring disorders groups had on average more visits to Gps and fewer

visits to other specialists with non-mental disorders diagnoses than the non-movers. The

movers in the anxiety disorders groups also had on average fewer visits to other

specialists with non-mental disorders diagnosis.

The movers in the schizophrenia group were more rikely to have more physician

visits than the non-movers. The movers in the personality and anxiety disorders groups



had fewer physician visits than the non-movers. There was little difference in the

distributions ofmovers and non-movers across the categories ofphysician visits for the

substance abuse and co-occurring disorders groups.



Table 13. Average Annual Number ofHospital Separations and Physician Visits by Mover Status for each Diagnostic Group,

Winnipeg Regional Health Authority Cohort
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Community-Level Characteristics
Table 14 presents the means and standard deviations for the community

characteristics by mover status for each of the {ìve diagnostic groups.

Demographic

The movers, on average, resided in areas where a higher percentage of the

population was divorced, separated, and widowed, and smaller percentage of the

population were married compared to the non-movers.

Social Isolation

On average, the movers lived in areas where a higher percentage of the population

lives alone compared to the non-movers.

Socioeconomic

on average the non-movers resided in areas where the median household income

was higher than in areas where the movers resided. In all instances, the movers, on

average, resided in areas with a higher unemployed population compared to the areas

where the non-movers resided. In all instances, the movers resided in areas where a

higher percentage of the population had less than secondary education compared to the

non-movers.

Social Disorganization

On average, the movers lived in areas where a higher percentage of the population

were single parents compared to the non-movers. In all instances, the movers resided in

less residentially stable ccAs than the non-movers - the percentage ofpopulation who

moved in one year and five years was higher, on average, where the movers resided

compared to where the non-movers resided,
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Table 14' Community Characteristics by Mover Status for each Diagnostic Group, Winnìpeg Regional Health Authority

Cohort
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Description of WRIIA Cohort Multiple and Single Movers

There were 22,092 WRHA residents who had at least one postal code change

during the four-year observation Period. These individuals were divided into t\.vo groups,

single and multiple movers. Almost one-third (29.7%) or the movers were classified as

multiple movers.

Individual-Level Characteristics

Type of Mental Disorders Diagnosis

overall, T0.3%o of the wRHA movers were single movers. The anxiety disorders

group of movers had the highest percentage of single movers (75.0%). The movers in the

co-occuring group were the least likely to be single movers (65.0%). The percentage of

single movers among the movers in the schizophrenia, personalit¡ and substance abuse

disorder groups is as follows: 70.6%,69.6%, and 69.4%o.

Demographic

The demographic characteristics of the multiple and single movers are reported in

Table 15. The multiple and single mover categories had similar percentages of females

and males for the schizophrenia, substance abuse, anxiet¡ and co-occurring disorders

groups' The multiple movers were more likely to be male than the single movers in the

personality disorders group. For all the groups, the multiple and single movers age

distributions were similar, although there was a slight tendency for the multiple movers to

be younger than the single movers. Multiple movers were more likely not to be married

than single movers.



The multiple movers were more likely to have moved during the Cohort

Definition Period than the single movers. Among the multiple movers, the substance

abuse disorders group was the most residentially mobile (48.0% moved), while the

schizophrenia group was the least residentially mobile (35.6% moved).

Geographic

The distribution of multiple and single movers by wRHA area is presented in

Table 15. For all of the diagnosis groups, multiple movers were more likely to reside in

the in¡er core than single movers. The multiple movers in the schizophrenia, personality,

substance abuse and co-occurring disorders groups were more likely to live in the inner

core than the outer core or the suburbs. The single movers in the personality, substance

abuse, anxiet¡ and co-occurring disorde¡s groups were more likely to live in the suburbs

than the iruler core or outer core. For the personality, substance abuse, and co-occurring

disorders groups, the majority of the multiple movers resided in a different area than the

majority of the single movers.

Socioeconomic

The distribution of multiple and single movers by income quintile is presented in

Table 15. For both the multiple and single movers in all of the groups, except personality,

the highest percentage ofindividuals resided in the poorest income quintiles. There were

fewer individuals in higher income quintiles.
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Table 15. Demographic, Geographic, and Socioeconomic Characteristics by Type ofMover for each Diagnostic Group,

Wirnipeg Regional Health Authority Cohort
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Level of Co-morbidity

The distribution of ADGs for the single and multiple movers is reported in Table

16. For all the groups, except the personality disorders group, the multiple movers have

more ADGs than the single movers. The personality disorders group is too small to

present the results (cell sizes between one and five); the values have been suppressed.

Hospitalizatíons

For all of the groups, the multiple movers were more likely to have been

hospitalized than the single movers (see Table 16). Note that because of small cell sizes

(between one and five), the results for the personal disorders group have been suppressed.



Table 16' Level of Co-morbidity and Health Service Use by Type of Mover for each Diagnostic Group, Winnipeg Regional

Health Authority Cohort
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Physician Vísits

For all the groups, multiple movers were more likely to have more visits to

physicians with both mental disorders and non-mental disorders diagnoses than single

movers (see Table 17). Multiple movers had on average more Gp visits with mental and

non-mental disorder diagnoses than single movers. The multiple movers in the

schizophrenia, anxiet¡ and co-occurring disorders group had on average more visits per

year to psychiatrists than the single movers. For all the groups, except schizoph¡enia, the

single movers averaged more visits per year to specialists with non-mental disorder

diagnoses than the multiple movers. overall, the multiple movers had on average more

visits per year to physicians for all reasons than single movers.



Table 17' Average Annual Number ofHospital Separations and Physician visits by Type ofMover fo¡ each Diagnostic Group,

Winnipeg Regional Health Authority Cohort
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Communitv-Level Characteristics

Table 18 presents the means and standard deviations for the community

characteristics by type of mover for each ofthe five diagnostic groups.

Demographic

The multiple movers, on average, resided in areas where a higher percentage of

the population were divorced, separated, and widowed (except the schizophrenia group),

and smaller percentage of the population were married compared to the single movers.

Social Isolation

on average, the multiple movers rived in areas where a higher percentage of the

population lived alone.

Socíoeconomic

On average, the single movers resided in areas where the median household

income was higher than in areas where the multiple movers resided. The multiple movers,

on average, resided in areas with a higher unemployed population compared to the areas

where the single movers resided. The multiple movers resided in areas where a higher

percentage of the population had less than secondary education compared to the single

movers.

Social Disorganization

on average, the multiple movers lived in areas where a higher percentage of the

population were single parents compared to the single movers. The multiple movers

resided in less residentially stable ccAs than the single movers - the percentage of

population who moved in one year and five years was higher, on average, where the

multiple movers resided compared to where the single movers resided.



Table 18. Community Characteristics by Type of Move¡ for each Diagnostic Group, Winnipeg Regional Health Authority Cohof

Median Hoüsehold

Emplovme uncmdoved 5.5 1.9 5.0 2.0 5.0 z.o 4.0 1.4 5.r zo ii -'-'-t.i' 
+.¿ 1.8 4.o r.5 4.9 2.0 4.2 t.j

%.0lr'432.6II.630.4l0J]8'IlI.434.0lo'6-34'4lo'532.6lo'o3ó.lll.l3z.gI0.2rwr{ urrurBür¿¿uun

Mulriple Moveß

9.2 1.9 9.1 2.2
4.0 0.9 3.8 0.9
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2.0
0.9

2.0
2l

8.0 2.t 8.9 2.1 8.2 2.2 8.3 2.2
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Description of Rural RHA Residents

There were 37,591 individuals who resided in the rural RHAs of Manitoba for the

entire six-year study period. This section describes the characteristics of the individuals in

this cohort and the RHA districts in which they lived.

Individual-Level Characteristics

Type of Mental Disorders Diagnosis

The majority of the rural RHA residents had a single mental disorder diagnosis

(68.7%); schizophrenia (0.89%), personality disorders (0.2%), substance abuse disorders

(16.0%), and anxiety disorders (51.7%). There were 1 1,756 individuals with co-occurring

mental disorder diagnoses (31.3%). The majority of the co-occurring group had two

mental disorder diagroses (88.6%); r0.4%had,three, 0.9% had four, and 0.1% had five

mental disorder diagnoses. In the co-occurring disorders grotp, g6.4% had an anxiety

disorder diagnosis,25.3o/o had a substance abuse diagnosis, 4.6% had a personality

disorders diagnosis, and 4.9%o had a schizophrenia diagnosis. The majority ofthe co-

occurring group (913%) had some othe¡ mental disorder diagnosis (e.g., depression).

D emo g r ap hic C harac te r i s tic s

The demographic characteristics are presented in Table 19. The majority of

individuals in the schizophrenia group are male (63.0%), while the majority of individuals

in the anxiety disorders (63.6%) and co-occurring diso¡ders (6g.0%) groups are female.

The substance abuse (53.6% male) and personality (52.5%male) disorders groups have

almost an equal number of females and males.



On average, the substance abuse disorders group was the youngest (M = 3g.g

years; SD = 13.4) and the schizophrenia group was the oldest (M:4g.3 years; SD :
15.4). The percentage ofindividuals 65 years and older in the substance abuse disorders

group (5.6%) is less than half the percentage ofindividuals in the other groups. The

schizopfuenia group has a substantially smaller percentage ofindividuals who are less

than 30 years old compared to the other groups. The mean age for the other groups are as

follows: personality disorder 47.7 years (SD : 19.2), anxiety disorders 46.3 years (sD =

16.6), and co-occurring disorders 45.4 years (SD = 15.9). All of the groups, except

schizophrenia, were more likely to be maried than not married.

The groups were almost equally likely to have moved at least once during the

cohort Definition Period. The percentage ofindividuals who moved during this period

ranged from 7.lVo (anxiety disorders) to 9.8% þersonality disorders).

Geographic

The distribution ofthe diagnostic groups across the th¡ee RHA regions is

presented in Table 19. The substance abuse disorders group has more than double the

percentage ofindividuals residing in the northem RHAs than the other four groups.

overall, the largest percentage of the groups resided in the rural central RHAs, but also a

substantial percentage of individuals resided in the rural south RHAs.

The percentage ofthe adult population that each group comprised in each RHA

district is mapped in Figures l0 through 13. The percentage of the adult population with

schizophrenia varied across the RHA districts, ÍÌom 0.0% to 0.4%o. very few individuals

in the personality group resided outside of the WRHA, so the data for this group are not

mapped. The highest percentage of the adult population with substance abuse disorders in

the cohort lived in the northem RHA districts (up to as much as 15.9%o of the adult



population in a RHA district). In general, anxiety disorders were more common than any

other diagnosis (groups), ranging between 1.6%o and 14.1% of the adult population. The

southem RHA districts had a higher percentage of the population with anxiety disorders

than the northem RHAs. The percentage ofindividuals in the adult population with co-

occurring mental disorders was highest in the RHA districts sunounding the wRHA and

in the northem RHA districts. The co-occurring disorders group comprised as much as

6.9% of the adult population in the RHA districts.











Socioeconomic

The distribution by income quintile is presented in Table 19. There is no

consistent pattem in the distributions across the groups. For the schizophrenia group, as

income quintile increases, the percentage ofindividuals decreases. There is little

difference in the percentage ofindividuals in each of the income quintiles for the other

four groups. The schizopkenia group was most likely to live areas in the poorest income

quintile.

Table 19. Demographic, Geographic, and Socioeconomic characteristics by Diagnostic

Group, Rural Regional Health Authority Cohort

Schizophrenia Personality Abuse Anxiety Co-Occurring
(,V:335) (rV:61) (M = 6.012) N :19.42'j\ (N : 11 156\

Yuriubl" Cut"gory
Sex È

Female t24 37.0 29 47.5 2,792 46.4 12,350 63.6 7,ggl 68.0Age 19 to 29 32 9.6 9 14.8 1,498 Z4.g 3,402 t:.5 l,g2ï t6.4
30 to 44 I l8 35.2 Zt 34.4 2,532 42.1 6,295 32.4 4,331 36.8
45to64 126 37.6 l7 2i.9 1,645 27.4 6,470 33.3 3,800 32.3
65+ 59 17.6 t4 23.0 33.1 5.6 3,270 16.8 1,697 14.4

Not married 264 '18.8 30 49.2 2,546 42.4 6,007 3O.g 4,609 3g.2
Manied 71 21.2 3t 50.8 3,466 5't.7 t3,420 69.1 7,147 60.8

Did not move 309 92.2 55 90.2 5,531 92.0 18,043 g2.g t0,6tt g0.3

Moved 26 7.8 6 9.8 4Bt 8.0 1,384 i.t 1,145 g..Ì
Nofh 38 11.3 8 t3.l 2,059 34.3 2,631 t3.S 1,737 t4.B

Rural Central 163 48.7 32 52.5 2,213 36.8 9,653 49.7 5,822 4g.5
Rural South 134 40.0 2t 34.4 t,740 29.9 7,143 36.8 4,197 35.7
Ql þoorest) 99 29.6 12 19.7 1,292 Zl.5 3,567 tB.4 2,447 20.8

Q2 9t 27.2 9 14.8 1,294 21.5 3,860 lg.s 2,3ss zo.t
Q3 ss 16.4 t4 23.0 t,204 2O.O 4,321 22.2 2,5s3 21:.
Q4 57 t7.0 14 23.0 1,00t 16.7 3,7s7 19.3 2,244 ts.r

Q5 (weatthiest) 27 8.1 ll 18.0 1,202 20.0 3,908 20.1 2,096 l?.8

Level of Co-morbidity

The Íiequency distributions for ADGs for the five groups are presented in Table

20. In general, the co-occurring mental disorders group had the most ADGs (M= 5.5; SD

Madtal
Status

Mobility in Cohort
Definition Period
Rural RHA
Region

Income Quintile



= 3.1). The schizophrenia (M = 3.0; SD = 2.4) and the personality disorders (M: 3.0; SD

: 3.0; SD = 2.1) has the fewest ADGs in a one-year period. Only a small percentage of

individuals in each group had no ADGs. The co-occurring disorders group had more than

double the percentage of individuals with 10 or more ADGs (10.6%) than any other

group.

Hospital Separafions

The frequency distributions for hospital separations for the five groups are

presented in Table 20. The majority ofindividuals did not have any hospital separations

with a mental disorders diagnosis in the observation period. However, the schizophrenia

(19.1%) and' co-occurring (10.5%) groups were more likely to have a hospitalization with

a mental disorders diagnosis than the other groups. The cell counts for the personality

disorders group are too small to report (between one and five) and have been suppressed.

More individuals had a hospitalization with a non-mental disorders diagnosis than

a mental disorders diagnosis. The schizophrenia group was least likely to be hospitalized

with a non-mental disorders diagnosis (33.8%), while more than half (56.g%) of the co-

occurring disorders group had at least one hospitalization with a non-mental disorders

diagnosis (45.2%).

overall, approximately halfof the groups were hospitalized (with any diagnosis),

except the co-occurring disorders group where approximately six in l0 were hospitalized.

on average, the co-occurring disorders group had the highest number of hospitalizations

(M:0.6 per year), while the anxiety disorders group had on average the smallest number

ofhospitalizations (M : 0.4).



Table 20. Level of Co-morbidity and Health Service Use by Diagnostic Group, Rural

Regional Health Authority Cohort

Substance
Schizophrenia Personality Abuse A.rxiety Co-Occurring(¡/:33s) ( =6r) (N:6,012) (N =rs,427) (N =n,7s6)vuriablecategory@%NyoN%

¡nJ\rs u s s s s 469 7.9 923 4.2 194 1.7
t to2 l3B 41.2 24 39.3 1,9t6 31.9 4,92i 25.4 1,767 15.0
3 ro 5 127 37.9 25 4l.O 2,443 40.6 8,313 42.8 4,490 3g.2
6to9

l0 or mo¡e

5to8
9to12

38 11.3 s

ss0
s 1,027 l7.l 4,5'15 23.6 4,057 34.s

57 2.6 789 4.1 t,248 10.6

s s 5,798 96.4 19,049 98.1 10,512 89.5
Disorder Diagnoses I o¡ more 64 l9.l s s 214 3.6 37g 2.0 1,239 10.5
Non-Mental

All Diagnoses

All Diagnoses

27t 80.9

9to12

17 to 20 l8 5.4
2 I o¡ more 70 20 .9

85 25.4

47 l4.0
37 11.0

13 to 16 39 ll.6
l7 Io20 28 8.4

2l or more 99 29.6
0to4 28 8.4

36 10.8

24 ',l .2

l3to 16 34 10.2

17 to 20 24 7.2

0 222 66.3 32 52.5 3,084 51.3 9,569 4g.3 5,079 43.2
Disorder Diagnoses I ormore tt3 33.73 29 47.54 2g2B 48j 9858 50.75 6677 56.80 183 54.6 31 50.8 3,005 s0.0 s,452 48.7 4.617 3g.3

I ormore 152 45.37 30 49.18 3007 50.01 gg75 51.35 '1139 60.73

Mental 0ro4 141
Disorder Diagnoses 5 to 8 57 17.o 8 l3.l 3r4 5.2 r,724 8.9 r,873 15.93

Non-Mental 0 to 4
Disorder Diagnoses 5 to 8

9to12

28 8.4 s s 90 1.5 617 3.2 1,076 9.15
13 to 16 21 6.3 s s 39 0.7 260 1.3 667 5.67

s s 20 0.3 161 0.8 395 3.36
s s 28 0.5 261 1.3 1,285 10.93
8 l3.l 881 14.7 1,489 7.7 636 s.41
s s 85? 14.3 1,765 9.1 787 6.69

l0 t6.4 785 l3.l 1,871 9.6 942 8.01
s s 620 10.3 t,774 9.1 937 7.97
7 n.s 507 8.4 1,707 8.8 963 8.19

26 42.6 2,362 39.3 10,821 ss.7 7,491 63.72
s s 785 13.1 1,208 6.2 345 2.93
ss
6 9.8
6 9.8
7 I1.5

34 55.7 2

798 13.3 I,494 7.7 458 3.9
750 12.5 I,'Ì45 9.0 663 5.64
628 10.5 r,706 8.8 748 6.36
505 8.4 1,655 8.5 787 6.69

2l or more 189 56.4 42.4 11.619 59.8 I '74.47
Note. 's' indicates data suppressed due to small numbers

Physician Visits

The frequency distributions of the number ofphysician visits during the

observation Period are presented in Table 20 and the average annual number ofphysician

visits by diagrosis and physician type is reported in Table 21. The schizophrenia group

u9



was most likely to have multiple physician visits with a mental disorders diagnosis in a

year. In fact, over one fifth had more than 20 physician visits in the four-year observation

Period. on ave¡age the schizophrenia group had 3.3 physician visits per year with a

mental disorder diagnosis. The substance abuse disorders group was least likely to have

multiple physician visits during the observation peri od (91.g% had less than five visits).

The substance abuse disorders group had on average 3.4 physician visits per year. The

schizophrenia group averaged the most visits to Gps (lt[:2.6 visits per year) and to

psychiatrists (M = 0.7 visits per year) with a mental disorders diagnosis. The co-occurring

disorders group also averaged more than one visir (M : 1.6 visits per year) to Gps. The

other three groups averaged less than one visit per year to a Gp with a mental disorders

diagnosis. The schizophrenia and personality disorders groups on average had the most

visits to psychiatrists.

The groups were more likely to have multiple physician visits with a non-mental

disorders diagnosis than a mental disorders diagnosis. The co-occurring g¡oup was most

likely to have many (i.e., more than 20) visits (69.9%), while the schizophrenia group was

least likely (44.7o/o). In fact, the co-occurring disorders group had on average 9.4

physician visits per year with a non-mental disorders diagnosis and the schizophrenia

group had on average 4.7 visits per year with a non-mental disorders diagnosis. All of the

groups averaged more visits to GPs than specialists. The personality disorders group

averaged the most visits per year (M = 2.2) to specialists with non-mental disorder

diagnoses, and the co-occurring disorders group averaged the most visits per year (M:

7.3) to GPs.

Overall, the co-occurring disorders group averaged the highest number of

physician visits p er year (M = I 1 .5) with any diagnosis, while the substance abuse
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disorders group averaged the smallest number of physician visits per year (M: 6.0). In

fact, more than halfofthe groups had more than 20 visits per year.



Table 21 ' Average Annual Number of Hospital Separations and Physician visits by Diagnostic Group, Rural Regional Health

Authority Cohort

(N : 335) (N = 61) (N : 6,012) (N : re,427) (N = rr,7s6)
Y3riqble - . category Mean Median SD Mean Median SD Mean ll{edian SD Mean Median SD Mean Median sDHo.pitul S"p.

Menral 0.1 0.0 0.3 0.0 0.0 0.1 0.0 0.0 0.i 0.0 0.0 0.1 0.1 0.0 0.3Non-mental 0.3 0.0 2.0 0.3 0.0 0.8 0.4 0.0 1.1 0.4 0.3 0.9 0.5 0.3 1.2All 0.4 0.0 2.0 0.4 0.0 0.9 0.4 0.3 1.1 0.4 0.3 0.9 0.6 0.3 7.2
Physician Visits
Mental cp 2.6 1.0 4.5 0.6 0.3 1.0 0.3
Disorder Diagnoses Other 0.0 0.0 0.1 0.0 0.0 0.1 0.0

Psychiatrist 0.7 0.0 1.8 0.6 0.0 2.5 0.0
Ail 3.3 1.8 4.7 1.2 0.3 2.7 0.4Non-Mental cp 3.7 2.5 4.3 4.6 3.3 3.9 4.3

Disorder Diagnoses Other 1.0 0.0 2.3 2.2 0.5 4.1 1.4
psychiarrist 0.0 0.0 0.0 0.0 0.0 0.1 0.0

All 4.7 3.0 s.3 6.8 4.8 6.7 5.6
6.0 7.0 8

0.0 0.8 0.6 0.3 1.1 1,.6 0.8 2.8
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
0.0 0.2 0.0 0.0 0.5 0.5 0.0 2.2
0.0 0.9 0.6 0.3 1.3 2.1 1.0 3.6
3.0 4.5 5.8 4.3 5.3 7.3 5.5 7.0
0.5 2.8 2.0 0.8 3.5 2.0 0.8 3.4
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
4.0 6.0 7 .7 5.8 7.0 9.4 7.0 8.4



Communitv-Level Characteristics

The community characteristics were assigned to individuals based on where they

resided at baseline (i.e., June 2000). The location ofresidence at baseline for rural RHA

residents was their RHA district. The community characteristics were divided into the

following categories; demographic, social isolation, social deprivation, social

disorganization, and health care provision. Eighteen of the RHA districts did not have

anyone from the personality disorders group living there and no one from the

schizophrenia group lived in four of the RHA districts. The descriptive statistics for

community characteristics by diagnostic groups is reported in Table 22.

Demographic

There is little variation between the groups in terms of the marital status variables.

on average, the groups lived in areas where approximately 5% of the population was

divorced, approximately 20% was separated, approximately 7% was widowed, and

approximately 55% was married.

Social Isolation

In general, the schizophrenia group on average was more likery to live in areas

where a greater percent ofthe population lived alone (M = 10.2%), while the substance

abuse disorders group was on average more likely to live in areas where a smaller percent

of the population lives alone (M: 8.4%).

Socioeconorníc

Social disorganization consists of three sets ofvariables; income, employment,

and education. overall, there is little difference between the five groups for median
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household income. Although, the schizopkenia group on average lived in poorer RHA

districts.

The substance abuse disorde¡s on average lived in areas where a higher percentage

of the population are unemployed (M = 6.1%); on average the other four groups lived in

areas where between 4 and 5% of the population were unemployed.

There is little variation between the groups in the percentage ofresidents who had

less than secondary education (approximately 13 to l5% ofthe population).

Soc ia I D isorganizatíon

On average, the substance abuse disorders group live in areas where a higher

percentage of the population are single parents (M : 17.3%), while on average, the

anxiety and personality disorders groups live in areas where a smaller percentage of the

population are single parents (less than 14%).

The groups on average lived in RHA districts were between 12 and 14%o of the

population moved within a year, and between 34 and 37% moved within a five year

period. on average, the schizophrenia lived in the most residentially mobile RHA districts

(one year mobility, M: 13.2%; five year mobility, M = 36.9%),while the personality

disorders group on average lived in the least residentially mobile RHA districts (one year

mobility, M : I 1.4%o; fiv e year mobility, M = 3 4.1%).

Health Care Provision

There is little difference in the average rate ofGps and psychiatrists across the

five groups. The groups on average lived in RHA districts where there were

approximately 1.5 GPs per 1,000 adult population and approximately 0.1 psychiatrists per

1,000 adult population. The schizopkenia group on average lived in RHA districts with a



higher rate of specialists (M= 1.0 specialists per 1,000 population) compared to the rate

ofspecialists for the other four groups.



Table 22. Community Characteristics by Diagnostic Group, Rural Regional Health Authority Cohort

(N = 335) (¡¿ = 61) (¡/ = 6,012) (N : rs,427) (N : 11.756)

Denographics
Marital Status

Social Isola

Variable

Divorced
Separated

Widowed
Married

Median Household
Income Income $37,908
Employment Unemployed 4.5
Education

Mean SD

Social Disorgani"ation

Mobility

5

2

7

.4

.4

.8

.9

IIealtì

2.1

0.5

2.3

7.9

Live Alone

Provision

5.1

2.4

7.1

I year

5 vear

SD Mean

Family Physicians
Psychiatrists

1.7

0.6

2.2

8.0

Other

s8,247
2.9
6.2

5.1

2.5

6.5

$4r,271
4.3

13.7

5- t
4.6

1.8

0.6
2.6

9.2

Mean

$9,320
3.1

7.0

5.2 1.6 5.2 1.7
2.3 0.5 2.4 0.5
7.3 2.4 7.3 2.4

55.8 7.0 55.0 7.6

s40,4s3
6.1

t4.5

0.6 r.6 0.8
0.2 0.1 0.1
1.1 0.7 0.5

3.1

4.1

8.5

$10,888 $40,823 $9,248
4.6 4.3 2.7
'1.1 13.2 s.4

Mean

8.5 3.7
t2.9 4.9
36.1 8.3

1.7

0.1

0.7

9.4
t2.0

$40,113
4.6

1.0 1.5 0.7 1.5
0.2 0.1 0.1 0.1
0.9 0.7 0.6 0;1

3.2 9.4 3.4
4.1 12.2 4.3

8.0 3s.3 8.1

$9,399
3.2

5.9.7

0.7

0.1

.7



Residential Mobility

Residential mobility results are reported in Table 23. In the first lg months of the

Observation Period, June 2000 to December 2001, between 7.4%o and 10.0% of the

groups moved. The anxiety disorders group was the least residentially mobile and the co-

occurring disorders group was the most residentially mobile. over the full four-year

Observation Period from June 2000 to June 2004, between 17 .i% and,2l.9o/o of

individuals in the diagnosis groups moved. The anxiety disorder group was again the least

residentially mobile, while the co-occurring group was the most residentially mobile.

Eight moves were possible during the observation period; the maximum number of

moves anyone made was fìve. The majority of the movers moved only once (gl.7%)

(single movers); 14.5% moved twice, and 3.8% moved tkee or more times. Among the

movers, 86.3% ofthe schizophrenia, S4.5%o of the anxiety, g0.g% of the substance abuse,

and 78.2Vo of the co-occurring disorders groups moved only once.

Table 23. Type and Frequency of Moves by Diagnostic Groups, Rural Regional Health

Authority Cohort

Substance
Schizophrenia Personality Abuse A_rxiety Co-Occurring

Variable
lr' = 335

N7
Any Move 18 months 32 9.6 5 8.2 489 S.t 1i443 74 lJ80 lOJ

4 years 73 21.8 13 21.3 t,144 l9.O 3,444 17.7 2,574 2I.g
Number of Moves 0 262 78.2 48 78.7 4,869 81.0 15,983 BZ.3 g,tlz 78.1
(4 years) I 63 18.8 s s 924 t5.4 2,910 I5.0 2,0t3 l7.t

2 s s s s 182 3.0 431 Z.Z 431 3.7
3+ s s 0 0 38 0.64 i03 0.53 130 t.ll



Description of Rural RHA Cohort Movers and Non-moyers

The individual-level and communityJevel characteristics for rural RHA residents

were examined by mover status. Mover status was defìned as moved or did not move

during the four-year observation Period. There were only 13 individuals in the

personality group who moved - too small to meaningfully compare their results to the

non-movers and they were therefore excluded ffom this analysis.

Individual-Level Characteristics

Type of Mental Disorders Diagnosis

There were 7 ,248 movers and 30,343 non-movers in the rural RHA cohort. The

schizopkenia (1 .0%) and co-occurring disorders (35.5%) groups make up a larger

percentage of the movers than the non-movers. The substance abuse (16.0%) and the

anxiety disorders (52.7%) groups make up a larger percentage ofthe non-movers than the

movers.

Demographic

The frequency distributions for the demographic characteristics by mover status

are reported inTable24. For each of the groups, the movers and non-movers had a

similar male-female split. The movers were also more likely to be younger than the non-

movers for the substance abuse, anxiety, and co-occurring disorders groups; the movers in

the schizophrenia group were more likely to be older than the non-movers. The movers

were more likely not to be married than the non-movers. The majority of the substance

abuse and co-occurring movers were not married, while the majority of the non-movers

were married. In all cases, the percentage ofmovers who also moved during the cohort
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Diagnosis Period was mo¡e than double the percentage of non-movers who also moved

during the Cohort Definition Period.

Geographic

The percentages ofmovers and non-movers in each RHA region by group is

presented lnTable24. For all the groups, a higher percentage of the movers resided in the

rural south RHAs and a smaller percentage of the movers resided in the rural central

RHAs compared to the non-movers. The movers in the substance abuse, anxiet¡ and co-

occurring disorders groups were more likely to reside in the northem RHAs than the non-

movers.

Socioeconomic

The percentage ofmovers and non-movers in each income quintile is repofted in

'lable 24. overall, the percentage of mover and non-movers in each income quintile is

similar. A higher percentage of the movers in the schizophrenia group and a smaller

percentage of movers in the anxiety disorders group are in the wealthiest income quintile

(Q5) compared to the non-movers.



Table 24. Demographic, Geographic, and Socioeconomic Characteristics by Mover Status for each Diagnostic Group, Rural

Regional Health Authority Cohort

Schizophrenia
Mover Non-Mover Movel Non-Move¡ Mover Non-Move¡ Move¡ Non-Mover Move¡ Non-Move¡

--!v = 73) (N -262\ (N= ¡3) rv=48) 11v = 1.144) (N =4.868) (r''l.3.444) (/v = t5.gl3) (N =2,5i4) (À_: gJ!àU^uOr" 
"*foy * "r";i^
Female 26 356 98 37.4 s s 24 5O.O SIZ sO-o z,,zzo +s.e z,zss 65.ó t0,091 63.1 t,824 lO.S ;)et al-zAse t91.29 6 82 26 9.9 s s 7 14.6 414 36.2 t,o!4 zz.l t,oza 29.8 2,3i6 14.9 642 24.9 1,2t6 t4.o30to44 ts 20.6 103 39-3 s s 16 33.3 qec qo.a z,o$ 42.s t,t2o 32.s 5,t65 32.3 ltt :r.o :,:sr :e.s45 to64 36 49.3 90 34.4 s s 13 27.1 2t5 18.8 1,430 2g.4 8n 8.9 5,647 35.3 SZ+ Zq.Z l,tls zq-6ó5+ 16 21.9 43 16.4 s s 12 25.0 51 4.5 286 5.g 4'75 t3.8 2,'195 17.5 330 12.8 1,367 t4.gMarilal Not manied 62 84.9 202 77.1 6 46.2 24 5o.o 625 54.6 t,g2r 39-5 r,4g7 43.5 4,510 28.2 t,2go 50.r 3,319 36.2stâtus Ma¡¡ied I I 15.1 60 22.9 7 53.g 24 5o.o sts qs.c z.,gq'l 60.5 t',g47 56.5 tt,473 ir.B t,284 49.g s,t63 63.9Mobilitv in coho¡t Did¡otmove 63 86.3 246 93.9 s s s s 962 84.r 4,569 sz.g z.,szg 85.1 l5,lt4 94.6 2,068 80.3 8,543 93.0Definition Pe¡iod Moved lo l3-7 16 6.1 s s s s t82 r5.9 29g 6.t 515 15.0 869 5.4 506 19.7 639 7.0Rüâl RHA North 7 9.59 3l ll8 s s 7 t4.6 43t 3i.7 t62B 33-4 4go 14.2 2,14t t3.4 387 15 t,350 t4.jRegion Rurâl c€ntral 27 31 136 51.9 s s 26 54.2 346 30.2 tB67 38.4 1,374 3g.g 8,279 51.8 I,105 42.g 4,71'7 5r.4Rural South 39 53.4 95 363 s s 15 31.3 367 32.1 1373 28.2 1,580 45.g 5,563 t+.t r,osz qz s,tts zs.gIncoûe Ql Gtoorest) 20 27.4 19 3oz s s 9 18.8 219 lg.t toi3 22 736 21.4 2B3l ti.1 624 24.2 tB23 tg.gQuintile Q2 14 r9.2 77 29.4 s s I t6.7 2Bs 24.9 roog 2oj 698 zo.3 3t62 t9.B 53i 2o.g tB22 rg.8Q3 18 24.7 37 r4.l s s 13 27.t 178 t5.6 to26 2t.t 6s8 20 3633 2Z-7 413 18.4 2o8o 22.7Q4 11 l5.l 46 116 s s 9 18.8 223 r9.5 778 t6 779 22.6 2978 18.6 54s 2t.2 t69s 78.5

Ætz.¡l86.87ss8l6'723o2o'|9722o535l5.533732I'l386l5l7Ì0l8.6
Not". 'r' indiot"t
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Level of Co-morbidity

The ADG frequency distributions for each group by mover status are presented in

Table 25. The ADG distributions of the movers are similar to the distributions for the

non-movers. There was a slight tendency for the movers to have more ADGs than the

non-movers; the percentage of individuals with 6 or more ADGs is higher for the movers

than the non-movers.

Hospitalizatíons

For all diagnosis groups but the schizophrenia group, a higher percentage of the

movers had at least one hospitalization with a mental disorders diagnosis than the non-

movers (see Table 25). A higher percentage of the movers had at least one hospitalization

with a non-mental disorders diagnosis than the non-movers for all of the groups.

However, the mean number of hospitalizations with a non-mental disorders diagnosis or

with any diagnosis was higher for the non-movers than the movers for the schizophrenia,

substance abuse, and co-occurring disorders groups (see Table 26). The mean number of

hospitalizations with a mental disorders diagnosis was higher for the movers compared to

the non-movers in the substance abusg anxiety, and co-occurring disorders groups.

131



Table 25 ' Level of Co-morbidity and Health Service Use by Mover Status for each Diagnostic Group, Rural Regional Health

Authority Cohort

Schizophrenia
Mover Non_Mover Mover Non-Mover Move¡ Nor¡-Mover Mover Non-Mover Mover Non-Move¡

Disorder Diagrioses I or mor€
Non-Mental 0
Diso¡der Diagrioses I o¡ more
All Diagnoses 0

DisorderDiãsnoses 5to8 s s 40 15.3 s s s s t4r r2.3 716 r4.7 3i; ;:; ;;;i ;:.í ;* 
-r:.¿ 

¿;i ;]9tot2 s s 28 tl.i s s s s 165 14.4 620 t2l 348 l0.l 1,523 9.5 tg4 i.5 ..Ì48 
B.z13 to 16 s s 2i IO.3 s s s s ll9 10.4 501 10.3 332 9.6 1,442 g.O 187 .7.3 750 8.2

t2 t6.4
45 61.6

28 38.4

3'7 50.'7

2t0 80.2

s2 t9.9
177 61.6
85 32.5

146 55.7

ArrDiasnoses :::: : ' ,^r^ .?1 s s s s rcø ô.i 'e1õ ;;o "r;; -;.; ;:;i; '¿:.; "';; "i..i ",'rä, 'í'.i5to8 s s 2e tr) s s s s 136 lt.e 662 13.6 ,r; ;.; i,;;; ;.; ;; ;; 1äi i:.""9 ro 12 s s 21 8.0 s s s s l5t 13.2 5gg 12.3 3rE g.Z 1,421 B.g t22 4..t 54t 5.913 to t6 s s 27 tO.3 s s s s ll3 9.9 5t5 tO.6 306 8.9 1,400 8.8 144 5.6 604 6.617 to 20 s s t9 7.3 s s s s tI7 tO.Z 388 8.0 2ii 8.O 1,378 8.6 lS7 6.1 630 ó.9

'ro,a. a ,n-"a*t o"o 
"

0 0.0
'7 53.9

6 46.1s
7 53.9

17 to20 s s 25 9.5 s s s s 124 10.8
21 o¡ more s s 7l 27.1

s s s s lz4 l0-8 383 i.9 212 1.9 t,435 9.0 215 9.4 748 8.2o¡ more s s 7l 27.1 s s s s 470 4l.t t,Bg2 38.9 1,950 56.6 8,871 55.5 t,.'li 66.j 5,7,73 62.90to4ss?)R4

ss

23 47.9
24 s0.0

48 4.2 t66
558 48.8 2,526
586 s1.2 2342
540 47.2 2,465

96.6 3,343
3.4 101 2.9

51.9 t,570 45-6
48.t 1874 54.4
50.6 1,545 44.9

72 s.0 617 3.9 296 tlls 9s2 .l

5 23.2 948 36.8 3,109 33.9
7 3.9 296 tI.5 952 104

271 t.7
7,999 50.1

7984 50

7,90'1 49.s

3s2 13.7 887 9.1
1,03s 40.2 4,044 44.0
1539 59.8 5138 56
892 34.7 3,725 40.6
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Physician Itisits

The distribution of the diagnostic groups across the categories ofphysician visits

with mental disorders, non-mental disorders, and all disorders were similar for the movers

and non-movers (see Table 25). There was a slight tendency for the movers to have more

visits with mental disorders diagnoses than the non-movers. A higher percentage of

movers than non-movers had five or more physician visits for the substance abuse,

anxiety, and co-occurring disorders groups. The movers in the schizophrenia group, on

the other hand, were less likely to have multiple physician visits with a mental disorders

diagnosis than non-movers during the observation period. The average annual number of

physician visits for each group by type ofdiagnosis and physician by mover status is

reported in Table 26. The non-movers (M = 2.80 visits per year) in the schizophrenia

group averaged almost one more visit to Gps per year than the movers (M:2.00 visits

per year). A higher percentage of the movers in the schizophrenia, substance abuse, and

anxiety disorders groups had nine or more physician visits and a higher percentage of the

movers in the co-occurring disorders group had 17 or more physician visits for physical

health reasons compared to the non-movers. The movers in the anxiety and co-occurring

disorders groups averaged more visits per year to Gps with non-mental disorder

diagnoses but fewer visits per year to specialists than the non-movers. The movers had on

average more physician visits overall and more physician visits with a non-mental

disorders diagnosis than the non-movers.
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Table 26. Average Annual Number of Hospital Separations and Physician Visits by Mover Status for each Diagnostic Group,

Rural Regional Health Authority Cohort

Mdvd No¡_Movd Mov€ Nø-Môvs M@6 No¡-M@d Mwc Nor_Mwq Mov6 No¡_Movd(,V - 73) l¡{/ - 26:) t/v - r3ì - 3.960) (N =1.444) (,v=t5.983) tM-1.74\

Mqr¡l 0l 0-0 03 o l 0.0 03 o.o o.o 0.0 0o 0,0 0.2 0.0 0.0 o.r 0,0 o.o o.r 0.0 0.0 o,l o.o 0.0 0,0 o-l o,o 0.3 0,r o,o 0.2Nor-M@l¡l 03 0o 05 0-4 oo 2.2 o.t 0.0 02 0,4 0.0 0.9 o.o 0.3 o,? o-4 o.o l.r 0¡ o,l 0.7 0.4 0.0 0., 0.5 0.3 0J 0,5 0.3 1.2

rh)5icievisirs 
All 04 00 0.6 04 oo 22 01 0.0 02 0.4 o.l l.o 0.4 0.3 O.? 0.4 0.0 r.t 0.4 0.3 0.7 0'4 0J 0.9 0.5 o.¡ o.p o.ã o.¡ r¡

MøÞl GP 20 08 30 2.8 to 49 06 0.3 1.0 0.6 0.3 r,o 0.4 o.o 0.8 0"¡ o,o 0.8 0.7 0.3 ¡3 o,i 0.3 I.r t,8 r-o 2.9 r.6 0,8 2.8Disù'lc¡Diasnoss othc oo o.o 0.2 00 00 0-l o.o 0.0 0.0 o.o ó-õ o.r o.o 0.0 o.o o.o 0.0 0.0 o¡ o¡ o.o o.o 0.0 0.0 o.o o.o 0l o.o 0_0 o.rPsvchi¿trist 06 00 2 0 0 7 o.o 1.7 02 o.o 0 5 0.? 0.0 2.9 0.0 0¡ 0.1 0,0 0.0 0: 0,1 0,0 o.i 0.0 oo 0.5 0.6 o.o 2,0 0.5 o.o 2,2Nl 27 18 33 15 l.ó 5.0 0.8 03 1.4 1.3 0.5 3.0 0,4 o-o 0.9 0.3 o.o 0,9 0.7 0-3 1.5 0.6 03 t.2 24 t,0 3_? 2.t 0,8 t,6No¡-Mdt¿¡ cP 41 28 40 3.6 2.1 4.3 42 2-5 3.a 4.7 3-3 4,0 4.6 3.5 i.0 42 ?,8 4.4 6,0 4.5 5.5 s,i 4,) 5-2 8,0 6.0 8.2 i,1 53 6,6ldsüddDiaßnos othq l3 o-5 25 09 0.0 23 1.4 0.8 1.4 2.4 o,s 4.s 1.3 0.5 2.6 r,4 o.i 2,9 1.9 o.s 3,5 2.0 o.B 3,5 2-o 0.8 3,r ?.1 r,o 3.5Psvchiaùir 00 00 o o 00 oo 0.0 o.l o0 0: 0.0 0.0 o.r 0.0 0.0 0.0 0.0 0.0 0.0 0¡ 0.0 0.0 0.0 0.0 0.0 o.o o.o 0.r o.o o.o 0.2Àll 51 38 5J 45 2.8 5.3 57 4-a 47 7.1 4.a 1,2 5.9 4J 6.2 5.6 3.8 59 79 6,0 7-3 7,7 5,8 7-O t0,0 7.5 9,5 9.2 7.0 8,ìÀl o'aßlosês 80 65 64 8.0 5.5 7.1 6-4 5.0 4.i 8.5 6.3 24 6.4 4,8 6.4 5.9 4.0 6.1 8,6 6.5 7J 8,3 6-3 7.2 124 9,5 ro.9 lr.r 9,0 9_2

t34



Com¡nunitv-Level Characteristics
Table 27 presents the means and standard deviations for the community

characteristic variables for each of the five diagnostic groups for the movers and non-

movers.

Demographic

In general, the non-movers on average lived in areas where the greater percentage

of the population was married compared to the non-movers. In general, the movers lived

in areas where a higher percentage of the population were divorced and separated

compared to the non-movers.

Social Isolation

There is little difference (i.e., less than a percentage point) between the movers

and non-movers in the average percentage of the population who lived alone,

Socioeconomic

For median household income, the movers on average lived in areas with higher

incomes than the non-movers. on average, the movers resided in areas with a lower

percentage of the population who were unemployed and a lower percentage of the

population who had less than secondary education.

S o c ia I D is o r ganizati o n

There is little difference between the movers and non-movers in the average

percentage of the population who are single parents. consistently across the groups, the

movers on average lived in areas where a higher percent of the population moved in one-

year and five-year periods.

Health Care Provision
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on average, the movers resided in areas with a higher rate ofGps, psychiatrists,

and specialists per capita than the non-movers.



Table 27 ' community characteristics by Mover status for each Diagnostic Group, Rural Regional Health Authority Cohort

Mafir¿l staÈs Divorad 5.3 20 5.r 2.2 5.3 r.7 4.4 r.6 4.9 1.7 5.5 2.0 5.2 L5 5.5 r_9 5.1 r.6 5.ó 2.0ScpâEt{d 2.4 0.5 2.4 0.6 2.s 0.6 2.2 0.ó 2.4 0.6 2.6 0.ó 2.3 0.5 2.4 0.6 2.3 0.5 ?.4 0.ówidowcd 7.8 2.1 7.7 2.3 i.3 2.3 6.4 2.t 6.6 2.6 6.2 2.7 z.l Z.+ 7.2 2.3 7.3 2.4 1.3 2.4Mmicd 53.9 i.9 53.9 8.0 55.4 7.g 58 I

Sinßlc Par€nr t4.8 6.8 ¡4.4 5.7 14.0 7.t tz.gsoc¡occo¡oßic 14.0 5.8 14.0 7.1 14.ó 6.1

Mcdiarì Houschotd
I¡co¡nc Incomc
Emploldùt Un€mploycd

$37,556 $8,152 $39,174 58,517 S41,037 59.ó17 $42,135 $8,427 g39,824 gr0.77l $43,125 $10,983 g40,719 g9,348 g4t,307 g8,756 539,947 59,470 $40,704 $9,1194.7 3.0 4.0 2.3 4.3 3.0 4.0 3.5 6.2 4.8 5.5 3.7 4.3 2_7 4.\ 2.2 4.7 3.4 4.3 2.5

Family Phlsici$
Pslcbiatisrs

10.2 3.6 10.6 3.7 9.3 3.t 7.9 3) A4
12.9 4.6 14.2 4.6 t0.9 4.2 13.5 3.1 t2.l

r.5 0.6 t.7 0.6 l.ó 0.8 1.6 0.8 t_7 t.0 ¡ 90.1 0.2 0.1 0.2 0.1 0_r 0.1 0.1 0.1 0.2 0.1

1.7 8.9 3.5 9.3 3.2 9.7 3.3 9.3 3.3 g.9 3.44.7 t52 5.2 .6 3.9 13.8 4.5 ll.7 4.1 13.9 4.6

1.0 1.5 0.7 LJ 0.7 1.5 0.8 1.6 0.7
0.2 0.0 0.1 0.1 0.t 0.1 0.1 0.1 0.1
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Description of Rural RIIA Cohort Multiple and Single Movers

There were 7,248 rural RHA residents who had at least one postal code change

during the four-year observation Period. single movers had only one change in postal

code during this time period, while the multiple movers had two or more changes in

postal code. Less than one-fifth (18.3%) of the movers were classified as multiple

movers' Among the multiple moverc (N = 1,327),79/%had two changes in postal code,

17.O%had three changes in postal code,3.lyo had four changes in postal code, and 0.5%

had 5 or more changes in postal code. There were only 13 individuals in the personality

disorders group who moved and only 10 multiple movers in the schizophrenia group,

making a discussion of the characteristics of the multiple and single movers for these two

groups impossible due to suppression of the data (cell sizes between one and five).

Individual-Level Characteristics

Type of Mental Disorders Diagnosis

overall,81.7%o of the rural-RHA movers were single movers. The schizophrenia

group had the highest percentage of single movers (56.3%). The movers in the co_

occurring group were the least likely to be single movers (79.2%). The percentage of

single movers among the movers in the personality, substance abuse, and anxiety disorder

groups is as follows: 84.6%,80f%, and 84.5%o.

Demographic

The demographic characteristics of the multiple and single movers are presented

in Table 28. The multiple move¡s were more likely to be female. The substance abuse



disorders multiple movers were more likely to be female, while substance abuse disorders

single movers were more likely to be male.

For all three groups, the multiple and single movers age distributions were similar,

although there was a slight tendency for the multiple movers to be younger than the single

movefs.

The multiple movers were less likely to be marded. The single movers in the

anxiety and co-occurring disorders groups were more likely to be married.

In all cases, the multiple movers were more likely to have moved during the

cohort Definition Period than the single movers. Among the multiple movers, the co-

occurring disorders group \ryas the most residentially mobile (29.2% moved), white the

anxiety disorders group was the least residentially mobile (18.9% moved). Among the

single movers, the co-occurring disorders group was the most residentially mobile (17.0%

moved), while substance abuse disorders group rras the least residentially mobile (14.0%

moved).

Geographic

The percentage ofmultiple and single movers in each RHA region is presented in

Table 28. The multiple movers were more likely to have resided in the northem RHAs

and less likely to have resided in the rural central RHAs.

Socioeconomic

The distribution by income quintile for the multiple and single movers is reported

in Table 28. In general, a higher percentage of the multiple movers are in the poorest

income quintiles and a smaller percentage is in the \ryealthier income quintiles compared

to the single movers.



Table 28. Demographic, Geographic, and Socioeconomic Characteristics by Type ofMover for each Diagnostic Group, Rural

Regional Health Authority Cohort

Sex

Age l9to29 s s 314 34.0 2zo 4r.2 g06 27.i zr5 3g.3 427 zr.z
30 ro 44 s s 375 40.6 t6t 30.2 959 33.0 2t3 38.0 765 3g.0
45 to 64 s s r89 20.5 ro7 20.0 716 24.6 gl 16.2 533 26.565+ s s 46 5.0 46 8.6 429 t4.7 42 7.5 2g8 14.3

Marital status Notmarried 139 63.2 486 52.6 298 55.8 tlgg 4t.2 320 57.0 g7o 4B.z
Married 81 36.8 438 47.4 236 44.2 1711 58.8 z4r 43.0 1043 5r.s

Mobilitvincohort Didnotmove 167 75.9 795 86.0 433 81.1 2496 85.5 3g7 70.8 1671 83.0
DefinitionPeriod Moved 53 24.1 t2g t4.o 101 18.9 4t4 14.2 164 2g-2 342 17.0
Rural RHA No¡th 115 52.3 316 34.2 80 15.0 4to r4.t 89 15.9 2gB 14.8Region Rural central 49 22.3 297 32.t 187 35.0 t,tg7 4o.s 226 40.3 87g 43.7

Rural South 56 25.5 3rr 33.7 267 50.0 r,313 45.r 246 43.g 836 4r.5
IncomeQuintile u1 þooresr) 53 24.t 166 18.0 140 26.2 596 20.5 t6z 2t.9 462 z3.ou2 s6 25.5 229 24.8 t20 22.5 578 rg.g t27 22.6 4t0 20.4u3 34 1s.5 744 75.6 107 20.0 581 20.0 111 19.8 362 18.0u4 30 13.6 t93 20.9 96 18.0 683 23.5 94 t6.8 45t 22.4

u5 (wealrhiesr) 45 20.5 185 20.0 69 1z.g 466 16.0 65 1t.6 321 15.9
Not". '.' itrdi"

Male 86 39.1 486 52.6 ts6 29.2 t)zg

Multiple
Movers

Female 134 60.9 438 47.4 378 70.8 tB81 64.6 3g3 7O.t 743t it.l

N
86

34

Abuse
Single

Movers
= 924

Anxiety Co-Occurring
Multiple Single Multiple Single
Movers Movers Movers Movers

%N%¡/%¡/%N%
.2 1029 35.4 168 30.0 582 28.9

=2,910) (N = 561) N =2.013



Level of Co-morbidity

The frequency distribution ofADGs for each diagnostic group by type ofmover is

reported in Table 29. The distributions of ADGs for the multiple and single movers are

similar. For all three groups, the multiple movers were more likely to have more ADGs

than the single movers.

Hospital Separations

The multiple movers were more likely to have at least one hospital separation with

mental disorders, non-mental disorders, or any disorders diagnosis than the single movers.

There was little difference in the average annual number ofhospitat separations for

mental, non-mental, and all diagnoses between the multiple and single movers (see Table

30).



Table 29 Level of co-morbidity and Health service use by Type of Mover for each

Diagnostic Group, Rural Regional Health Authority Cohort

Sub.tun"e Abu
Multiple Single Muhiple Single Multiple SÃgle
Movers Movers Movers Mov€rs Movers Movers

l8 8.2
5',1 25.9

85 38.6

52 23.6

I 3.6

2tt 95.9

9 4.t
93 42.3

127 57;t
89 40.5

301 32.6
384 41.6
155 t6.8

26 4.9
117 2l.9
205 38.4
157 29.4

5.4

I 957
23 4.3

233 43.6
301 56.4
228 42;l

123 4.2
'132 25.2

t209 4t.6
'103 24.2

t43 4.9

2832 97.3

1337 46.0
l5't3 54.1,

131't 45.3
t593 54.8

3

70 12.5

196 34.9
2t I 37.6

66 27
)10
'151

'737

219

t¡_1r
%

1.3

13.9

37.3

36.6

10.9

Disorder Diagnoses
No¡-Mental
Disorder Diagnoses

AllDiagnoses

I o¡ ¡nore

0
I or more

0

l8

885

39 4.2
4ó5 50.3

459 49.7

451 48.8
473 51.2

7'1

9t 16.2

205 36.5

356 63.5
169 30.1

392

t'152 I't.0
261 t3.0
830 41.2

r r83 58.8
'123 3s.9

64.1s9.6

Disorder Diagnoses 5to8 s s s

9to1,2 s s s

l3tol6 s s s

I'l to20 s s s

239'1 82.4
s 70 l3.l 285 9.8 99 17.'t 325 16.2
s 29 5.4 94 3.2 52 9.3 199 g.g

s l8 3.4 45 1.6 4t 7.3 120 6.0
s 9 l;l 25 0.9 24 4.3 67 3.3

2l or¡nore s s s s 13 2.4 64 Z.Z 83 14.8 258 12.8Non-Menral 0 to 4 I't ,1.7 lo8 I1.7 38 7.1, 190 6,5 24 4.3 92 4.6
Disorder Diagnoses 5 to 8 2s lr.4 116 12.6 56 10.5 2sB 8.9 21 3.i 123 6.l9iot2 33 15.0 t32 14.3 47 8.8 301 10.3 4l .1.3 153 .1.6

13ro 16 22 10.0 9i tO.S 40 i.5 292 lO.O 30 5.4 157 .t.B

t7 to2o 27 t2.3 9't lo.5 45 8.4 227 7.8 42 7.5 173 8.6
2l ormore 96 43.6 3i4 40.5 3OB S1..t 1642 56.4 403 71.8 l3t5 65.3

All Diagnoses 0to4 t4 6.4 92 lO.O 32 6.0 160 5.5 l0 1.8 45 2.2
5 ro 8 24 tO.9 tt2 l2.l 50 9.4 ZOi 7.l ZO 3.6 . 

3.s
9to 12 3l l4.t t20 t3.O 42 i.g 2i6 g.S t2 2.1 ll0 5.5
13 to t6 19 8.6 94 t0.2 32 6.0 Z't4 9.4 30 5.4 Il4 S.j
l't to20 23 lo,5 94 10.2 42 7.9 235 8.1 30 5.4 t27 6.3

2t olmorc 109 49.6 412 4!.6 336 62.9 t75B 60.4 459 81.8 1546 76.8
Not". '.'indi"

Physician Vísits

For all diagnosis groups, the multiple movers had more physician visits with

mental disorders, non-mental disorders, and all disorders diagnoses than the single

movers. The multiple movers had on average more Gp visits with mental disorders and

non-mental disorders diagroses than single movers (see Table 30). For the anxiety and



co-occurring disorders groups, single movers averaged more specialist visits for non-

mental disorders diagnoses than multiple movers.



Table 30' Average Arurual Number of Hospital Separations and Physician Visits by Type of Mover for each Diagnostic Group, Rural

Regional Health Authority Cohort

Mentar 0.0 0.0 0.r 0.0 0.0 o.l 0.0 0.0 0.1 0.0 0.0 0.1 0.1 0.0 0.2 0.1 0.0 0.3Non-menral 0.5 0.3 0.9 0.3 0.0 o-7 0.4 0.3 0.8 0.4 0.3 0.6 0.5 0.3 0.8 0.5 0.3 0.9A' 0.5 0.3 0.9 0.3 0-3 0.7 0.4 0.3 0.8 0.4 0.3 0.7 0.6 0.3 0.9 0.5 0.3 LOPhysician Visits
Mental cp 0.5 0.3 0.9 0.4 0.0 0.8 0.8 0.3 1.3 0.6 0.3 1.3 2.2 1.0 3.5 r.7 0.8 2.7Disorder Diagnoses orher 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2psvchiatrist 0.0 0.0 0.2 0.0 0.0 0.1 0.1 0.0 0.5 0.1 0.0 0.5 0.6 0.0 2.0 0.5 0.0 2.0A' 0'6 0.3 1.0 0.4 0-0 0.9 0.9 0.3 1.5 0.7 0.3 1.5 2.8 1.3 4.r 2.3 1.0 3.6Non-Mental cp 5.2 3.5 4-6 4.5 3.4 5.1 6-4 4.8 5.7 5.g 4.5 5.4 8.5 6.5 7.6 7.g 5.8 8.3Disorder Diagnoses other r.4 0.5 3.1 r.3 0.5 2.4 1.8 0.8 3.0 r.g 0.8 3.6 1.8 1.0 2.g 2.0 0.8 3.1psvchiatrist 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0A' 6s 4.6 6.0 5.8 4.3 6-2 8.3 6.3 7.5 7.8 6.0 7.3 10.3 8.3 8.7 g.g 7.3 g.7
All Diasnoses 7.1 5.0 6.4 6.2 4.5 6.4 9.2 7.0 8.0 8.5 6.5 7.7 r3.r ro.3 ro.4 r2.z 9.3 11.0

Separations

Multiple Movers Single Movers Multiple Movers Single Movers Multiple Movers Single Movers



Communitv-Level Characteristics
Table 31 presents the means and standard deviations for the community

characteristics by type ofmover for each of the five diagnostic groups. The data for the

personality disorders group is suppressed due to small numbers (between one and five).

Demographic

The multiple movers, on average, resided in areas where a higher percentage of

the population were divorced, separated, and widowed (except the substance abuse

disorders goup), and smaller percentage of the population were married compared to the

single movers.

Social Isolation

On average, the multiple movers lived in areas where a higher percentage of the

population lived alone (except the substance abuse disorders group).

Socioeconomic

On average, the single movers resided in areas where the median household

income was higher (except the substance abuse disorders group) compared to areas where

the multiple movers resided. The multiple movers, on average, resided in areas with a

higher unemployed population (except the schizopkenia group) compared to the areas

where the single movers resided. The multiple movers in the schizophrenia and substance

abuse disorders groups resided in areas where a higher percentage of the population had

less than secondary education compared to the single movers.

S o ci a I D i s o r ganiz at ion

On average, the multiple movers lived in areas where a higher percentage of the

population were single parents compared to the single movers. The multiple movers

resided in less residentially stable RHA districts than the single movers - the percentage
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ofpopulation who moved in one year and five years was higher, on average, where the

multiple movers resided compared to where the single movers resided.

Health Care Provisíon

The multiple movers resided in areas with a higher rate ofpsychiatrists (except the

substance abuse disorders group) compared to areas where the single movers resided.



Table 31. Community Characteristics by Type of Move¡ for each Diagnostic Group, Rural Regional Health Authority Cohof

Marital Status Divorced
Sepa¡ated

Widowed

Mediãn Household
Income Lûcome

Employmeût Unemployed

Multiple Movers Single Move¡s Multiple Movers Single Movers

6.2 2.5 5.6 2.2
2.5 0.6 2.4 0.6
8.4 L6 7.6 2.3

Live a¡oDe

I yea¡

$36,3?3 $4,818 $39,619 $8,911 $43,566 $1r,975 $43,020 $10,738 $40,079 S9,r22 $41,532 58,670 $40,028 $9,323 S40,S92 $9,0553.9 t.3 4.0 2.4 6.6 4.6 5.2 3.5 4.3 2.3 4.0 2.t 4.5 2.9 4.2 2.313.7 6.3 l3_0 6.0 13.0 8.0 t2.7 6.8 t2.2 60 0Á 51 11ô

Family Physicia¡s
Psychiatrists

Õthe¡

12.0

15.8

430

5.6

2.'7

5.7
49t

3.2
3.7

2.0 5.5 2.0
0.6 2.s 0.6
2.6 6.3 2.7

0.5 r.7 0.7 2.1 1.0
0.1 1.0 0.7 0.9 0.9

Mùltiple Move¡s

3.8
4.'7

8.3
15.9

410

5.9
2.5
'7.5

530

Singe Movers Multiple Move¡s Single Movers

3.6
5.4

2.0

0.6
2.3
19

3.5

5.2

1.9 5.8

0.6 2.5

2.3 7.4

1.8

0.9
0l

10.4

14.4

194

t.0
0.9

2.0
0.6 2.4 0.6

7.2 2.4

0.7
0,9

1.5

0.9
0t

0.7

0.7
0.8

0.7
0.1

1.6

0.9



Logistic Regression Analysis Results

The fìrst set of logistic regression models test the association between the

individual and community characteristics and the binary outcome variable, moved/did not

move, during the first 18 months of the Observation period, and the full four_year

observation Period, for the wRHA and rural RHA cohorts. Another set of models to test

the association ofintra-urban directional mobility and the individual and community level

characteristics. The last set of models examine the association between the individual and

community level characteristics and the frequency of mobility (i.e., frequent/infrequent).

Again, these analyses were conducted separately for the WRHA cohort and the rural

RHA cohort.

The models presented for each outcome variable are the population-average (i.e,,

marginal) model and the besrfitting hierarchical (i.e., subject-specific) model. The best-

fitting hierarchical model was chosen based on the AIC criterion; the smaller the AIC

value, the better the model fit.

There was a high degree ofcollinearity among the community characteristics, as

reported in Appendix B. Therefore, one variable f¡om each of the social disorganization,

social isolation, and socioeconomic categories were selected to include in the models. The

variables chosen from each category showed the smallest degree of inter-correlation (as

measured by the Spearman-Brown correlation coefficient), and therefore measured

different aspects of neighbourhoods,



Repression Models for the WRHA Cohort Movers and Non-Movers

Residential Mobility during the I8-month Observation period

The odds ¡atios (oRs) and their 95o/o confidence intervals for population-average

model and the subject-specific model with the binary outcome variable moved/did not

move during the 18-month observation Period are presented in Table 32. preliminary

analyses revealed the Hosmer-Lemeshow test was sigrificant for the population-average

model ff : 19.91,p = 0.01), indicating that the model was not an acceptable fit to the

data according to this criterion. The percentage change in the deviance between the model

with the intercept only and the model with the intercept and the individual-level

covariates is 9.3%o.

Examination ofthe individual regression coefficients revealed that all of the oRs

were statistically significant except for the coefficient for personality disorders and sex.

Individuals with a single diagnosis ofschizophrenia (oR = 0.g2), substance abuse (oR =

0.91), and anxiety (OR = 0.79) disorders were significantly less likely to move than

individuals with co-occurring mental disorders. The magnitude ofthe oRS decreased as

the age increased. Individuals in the youngest age category, 19 and 29 years, were 3.3

times more likely to move than individuals over 65 years old, while individuals between

30 and 44 years old (OR = 2.03) and between the ages of45 and 64 years (OR = l.1S)

were also significantly more likely to move than individuals 65 years and older. Married

individuals were less likely to move (oR = 0.68) than individuals who were not married,

Moving in the cohort Definition Period was significantly associated with moving in the

18-month observation Period. Individuals who moved in the cohort Definition period

were almost 2 times more likely to move in the 18-month observation period than
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individuals who did not move during the Cohort Defìnition Period. Individuals residing in

the poorest income quintile (Q1) were 2.4 times more likely to move than individuals

residing in the most affluent income quintile (e5). The magnitude of the oRs decreased

as income quintile increased; that is, compared to the wealthiest income quintile, the odds

ofmoving decreased as income increased. However, individuals in the second wealthiest

income quintile (Q4) were still 1 .1 times more likely to move than individuals in the

wealthiest income quintile (Q5). Being hospitalized at least once (oR = 1.22) and having

many physician visits (10 or more) (oR = 1.19) in the Fy 00/01 were significantly

associated with moving during the 18-month Observation period.

The best-fitting subject-specific model included two community characteristics

and a ¡andom intercept: percentage ofindividuals who lived alone and the percentage of

individuals who were unemployed. The AIC decreased ftom 54492.0 for the population-

average model to 54421.0 for the subject-specific model. The percent change in the

model deviance with the addition of the two community-level characteristics and the

random interceptwas 0.14%o. The variance parameter estimate for the random intercept is

0'01 (sE: 0.00) and is statistically significant þ-value: 0.02). There was some change

in the values of the oRs and 95%;o confidence intervals for the individual-level variables.

specificall¡ the oR for the youngest age group (19 to 29 years) decreased fÍom 3.34 to

2.85, the OR for the second youngest age group (30 to 44 years) decreased from 2.03 to

1.83' the oR for the poorest income quintile decreased from 2.4 4 to 1.96, and the oR for

10 or more physician visits in the FY 00/01 increased fiom l.l9 to 1.75. sex was not

significantly associated with mobility in the population-average model, but sex was

sigrificant in the subject-specific model. Males are less likely to move than females. In

the subject-specific model, all of the regression coefficients were signif,rcantly except for



personality disorders diagnosis. Both community-level deteminants were significantly

associated with mobility in the 18-month observation period. The likelihood of moving

increased as the percentage ofindividuals who lived alone increased and as the

percentage ofindividuals who are unemployed increased. That is, individuals living in

areas with higher social isolation are more likely to move than individuals who live in

areas with lower social isolation. And, individuals living in areas where more individuals

are unemployed are more likely to move than individual who live in areas where fewer

individuals are unemployed.
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Table32. Odds Ratios (and 95%o Confidence Intervals) of Moving in the Winnipeg

Regional Health Authority in the 18-month Observation period

Confidence Confidence
D_etg.mlinant Variable Category OR Limits OR Limits
I¡rdividual TypeofDiagnosis S"hi,

Personality 1.40 1.00 1.98 1.35 0.97 1.88
Substance Abuse 0.91 0.84 0.99 0.89 0.83 0.96

Anxiety 0.79 0.75 0,83 0.79 0.76 0.83
Co-occuring

Male 0.9'1 0.93 l.Ot 0.95 0.91 0.99
Female

19 to 29 3.34 3.05 3.65 2.8S 2.54 3,tB
30 to 44 2.03 1.86 2.20 1.83 t.6i 2.00
45 to 64 1.18 1.08 1.28 1.13 1.03 7.23

65+
Married 0.68 0.64 0.71 0.71 0.67 0.74
Other

Moved 1.94 1.85 2.04 1.80 1.68 1.93
Did not move

Ql (poorest) 2,44 2.27 2,63 r.96 t.1B 2.16

Q2 1.64 t.sz 1.77 1.50 1.37 1,64
Q3 1.36 1.26 1.47 1.28 r.18 1.40
Q4 1.10 1.01 1.20 r.09 r.00 1.19

Q5 (wealthiest)
I or more 1.22 l.16 1.29 l.ZS l.I8 1.32

0
l0 or more l.l9 l.l4 1.25 l,7S l,16 2.66
9or

Community Live Alone

Residentíal Mobility during the 4-year Observation period

The odds ratios (ORs) and thefu 95%;o confidence intervals for the population_

average model and the subject-specific model with the binary outcome variable

moved./did not move during the four-year observation period are presented in Table 33.

Preliminary analyses revealed that the Hosmer-Lemeshow test was not significant for the

population-average model (Ê = 18.36,p:0.02), which suggests that the model was an

Sex

Age

Marital Status

Mobility in Cohort
Definition Period
Income Quintile

Hospital
Separations

Physician Visits
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acceptable fit to the data. The percentage change in the deviance between the model with

the intercept only and the model with the intercept and the individual-level covariates is

10.7%.

Examination of the individual regression coefficients revealed that all of the oRs

were statistically significant except for the oR for personality disorder diagnosis.

Individuals with a single diagnosis ofschizophrenia (oR:0.79), substance abuse (oR:

0.89), and anxiety disorders (OR: 0.77) were significantty less likely to move than

individuals with co-occurring mental disorders. The odds of moving were higher for

males (OR = 1.06) than for females. The odds of moving were higher for younger

individuals than for individuals over 65 years old. The magnitude of the oRs for the age

groups decreased as age increased. Individuals between the ages of 19 and 29 were

almost 3.7 times more likely to move than individuals over 65 years old. The odds of

moving in the observation Period were higher for individuals who moved in the cohort

Definition Period (oR = 1.93) than for individuals who did not move in the cohort

Definition Period. lndividuals residing in poorer areas were more likely to move than

individuals residing in the most affluent areas (e5). Individuals in the poorest income

quintile (Q1) were almost 2.5 times more likely to move than individuals in the wealthiest

income quintile (Q5). The magnitude of the oRs increased as income quintile decreased.

Being hospitalized at least once and having many physician visits (i.e., 21 or more)

during the four-year observation Period were significantly associated with moving.

Individuals who were hospitalized at least once were almost 1.3 times more likely to

move and individuals who saw physicians more than 20 times were 1.1 times more likely

to move.
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The best-fit subject-specific moder included two community characteristics;

percentage ofindividuals who moved in one year and the percentage ofindividuals who

were unemployed. The AIC criterion decreased from 75037.0 for the population-average

model to 74845.0 with the addition of two community characteristics and a random

intercept' The parameter estimate of the variance for the random intercept is 0.01 (sE =

0.00) and it is statistically significant þ-value:0.01). However, the ORs for the

individual-level characteristics and their 95% cls were similar in the two models. ln the

subject-specific model, all of the individual-level variables were significant except for a

personality disorders diagnosis and being between the ages of45 and 64 years. The

coefficient for the percentage ofindividuals who moved in one year, a community

characteristic, was also significant (OR = 1.02). Individuals who resided in more

residentially mobile neighbourhoods were more likely to move than individuals who

resided in less residentially mobile neighbourhoods. The percent change in the model

deviance with the addition of the two community level characteristics and the random

intercept was 0.26010.



Table 33. Odds Ratios (and,95To Confidence Intervals) of Moving in the Winnipeg

Regional Health Authority in the Four-year Observation period

9s%
Confidence

qgt-e:ryinalt - vllgþle " çategpry . oR Limits oR Limits
hdrvrduat I ype of Diagnosis Schizopfuenia 0.79 0,67 0.91 0.25 0óS 0S7

Personality 1.07 038 1.47 1.05 0.77 l43
Substance Abuse 0.89 0.83 0.94 0.89 0.83 0.94

Arxiety 0.77 0.74 0.80 0.79 0,76 0,92

Sex
Co-occurring Ref

Male r.06 1.02 1.10
Ref
1.04 1.00 1.07

Ref Ref
3.67 3.43 3.93 3.25
1.94 1.82 2.n6 1.80
1.08 1.02 1.15 r.06

65+ Ref Ref
Married 0.66 0.64 0.69 0.70
Other Ref Ref
Moved 1.93 1.85 2,02 1.81

Did not move Ref Ref
Q I þoorest) 2.49 2.35 2,64 2.07

Q2 1,66 1,56 1.76 t.s1
Q3 1,34 r.26 1.42 1.31

Q4 r.09 1.02 1.76 1.11

Q5 (wealthiest) Ref Ref
Hospital I or more l.Z9 1.24 1,34 t,Zg l,Z4 1,33

Separations 0 Ref Ref
Physician Visits 2l or more l.lf 1.06 l.fs L46 1.30 1.63

95%
Confidence

Female
Age 19 to29

30 to 44

45 to 64

3.02 3.49
1.69 1.92
0,99 t,lz

0.67 0.72

r.z¡ r.sq

1.92 2.22
1.46 1.68
1.22 1.40
1.04 1.18

Marital Status

Mobility in Cohort
Definition Period
Income Quintile

One Year Mobility
U

Variance

Reeression Models for the Rural RHA Cohort Movers and non-Movers
The rural RHA models do not include individuals with a single diagnosis of

personality disorders or schizophrenia because the number ofcases was too small for

analysis. Also, the two oldest age categories, 45 to 64 yearc and 65+ years, were

combined because of smaller number ofcases in these age groups.

1 .041.001.02
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Residential Mobility in the l8-month Observation period

The odds ratios (ORs) and their 95% confidence intervals for the population_

average model and the best-fitting subject-specific model with the binary outcome

variable moved/did not move during the 18-month observation period are presented in

Table 34. The Hosmer-Lemeshow test was significant for the population-average model

1f : tZ.tZ,p = 0.12), indicating that the model was an acceptable fit to the data

according to this criterion. The percentage change in the deviance between the model

with the intercept only and the model with the intercept and the individual-level

covariates is 4.9%.

Examination of the individual regression coefficients revealed that all of the oRs

were statistically significant except for number ofhospital separations. Individuals with a

single diagnosis of a substance abuse disorder (oR = 0,83) and a single diagnosis of

anxiety disorder (oR: 0.82) were significantly less likely to move than individuals with

co-occurring mental disorders. Males were significantly less likely to move than females

(oR = 0.85)' The odds of moving decreased as age increased. Individuals between the

ages of 19 and 29 werc 2.l times more likely to move than individuals over 45 years old.

The 30 to 44 yearc age group r.vere also significantly more likely to move than the 45 and

older age group (oR = 1.37). Being married was associated with a decreased odds of

moving (oR = 0.64). Moving in the cohort Definition period was associated with moving

in the observation Period; individuals who moved during the cohort Definition period

were almost 2.5 times more likely to move in the observation period than individuals

who did not move during the cohort Definition period. compared to the wealthiest

income quintile, individuals in each of the other four income quintiles were more likely to



move. The magnitude of the oRs was similar across the income quintiles. Having many

physician visits (10 or more) (oR = 1.34) was significantly associated with moving.

The best-fitting subject-specific model included three community characteristics:

percentage ofindividuals who moved in one year, the percentage ofindividuals who are

unemployed, and the percentage ofindividuals who lived atone. The AIC criterion

decreased Íiom 20357.0 for the population-average model to 19679.0 for the subject-

specific model with the addition of the three community characteristics. However, the

percent change in the model deviance with the addition of the two community level

characteristics and the random intercept was 3.5%. The parameter estimate of the

variance for the random intercept is 0.13 (SE = 0.04) and it is statistically significant þ-
value<0.01). There was some change in thevalues of the oRs and 95yo confidence

intervals for the individual-level variables when the community-level variables and the

random intercept were added. The oRs for the four income quintile variables increased;

the ORs for Ql, Q2, Q3, and Q4 for the population-average model were 1.31, L22, 1lg,

and 1 .33 respectively and for the subject-specific model they were I .70, 1.49, 1.47 , and

1.56. The oR for mobility during the cohort Definition period decreased from 2.4g for

the population-average model to 2.01 for the subject-specific model. The coefficient for

physician visits became significant in the opposite direction. Individuals with more than

10 or more visits were less likely to move than individuals who had 9 visits or less. The

regression coefficients for all of the individual-level variables were significantly

significant. Two community determinants were significantly associated with moving;

percentage of the population that moved in one year and percentage of the population

who were unemployed. Individuals who resided in more residentially mobile

neighbourhoods were more likely to move than individuals who resided in less
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residentially mobile neighbourhoods (oR : 1.09). Individuals who lived in areas where a

higher percentage ofthe population was unemployed were less likely to move than

individuals who resided in areas where a smaller percentage ofindividuals were

unemployed (OR: 0.92).

Table 34. odds Ratios (and 95o/o confidence Intervals) of Moving in Rural Regional

Health Authorities in the 18-month Observation period

95%

Male 0.85 0,79 0.92 0,82 0.7S 0.89
Female

19 to 29 2,10 1,89 2.33 2.24 1.94 2,Sg

95v"
Confidence Confidence

D-etglTinar-rt Variable Category OR Limits OR Limits
Individual TypeofDiagnosi. Sub.tun"

Arxiety 0.82 0.75 0.89 036 0,70 0.83
Co-occurring

Sex

Age
30 to 44

45+
,.:, r.2s 1.s0 t.:, 1.23 t.sz

Marital Status Manied 0,64 0.59 0.70 0.65 0.5g 0,72
Other

Mobility in Cohort Moved 2,48 Z.Z4 2,75 2.01 1.74 2.32
Definition Period Did not move
lncome Quintile Ql þoorest) 1,31 l.t6 t,4g t.jO 1.43 2,03

Q2 1.22 1.08 1.38 1.49 1.26 1.75

Q3 r.19 1.05 r.35 1.47 1.24 r.73
Q4 1.33 1.17 r.50 1.56 1,33 1.82

Q5 (wealthiest)
Hospital I or more 1.09 1.00 t .19 1.30 1.19 1.43

Separations 0 -
Physician Visits 10 or more 1.34 l.Z3 1.46 0,34 0.13 0.92

9 or less
Community One Year Mobility

Unemployed
Live Alone

1.09 1.06 t.t2
0.92 0.89 0.95
1.00 0.96 I .04

Random Intercent Variance lSF.ì -ñ-iì
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Residential Mobility during the 4-year Obser-vation period

The odds ratios (ORs) and their 950lo confidence intervals for the population_

average model and the subject-specific model with the binary outcome variable

moved/did not move during the four-year observation period are presented in Table 35.

The Hosmer-Lemeshow test was not significant for the population-average model (f =

3.15' p : 0.93), indicating an acceptable model fit to these data. The percentage change in

the deviance between the model with the intercept only and the model with the intercept

and the individual-level covariates is 5.0%.

Examination of the individual regression coeffìcients revealed that all of the oRs

were statistically significant except for the oR for the third income quintile. Individuals

with a single diagnosis of a substance abuse disorder (oR : 0.g7) and a single diagnosis

ofan anxiety disorder (oR = 0.86) were significantly less likely to move than individuals

with co-occurring mental disorders. Males were significantly less likely to move than

females (oR:0.92). The magnitude of the oRs decreased as age increased. lndividuats

between the ages of 1 9 and 29 were 2.1 times more likely to move than individuals over

45 years old. The 30 to 44 years age group were also sigrificantly more likely to move

than the 45 and older age group (oR = 1.36). Being married was associated with a

decreased odds of moving (oR = 0.67). Moving in the cohort Definition period was

significantly associated with moving in the observation period. Individuals who moved

during the cohort Defìnition Period were almost 2.6 times more likely to move in the

observation Period than individuals who did not move during the cohort Definition

Period. Individuals residing in areas assigned to el, e2, and e4 were significantly more

likely to move than individuals residing in the most affluent areas (e5). The magnitude of

the oRs inc¡eased as income increased; that is, compared to individuals in the wealthiest



income quintile, the odds of moving for individuals in the next most wealthy income

quintile (Q4) were greater than the odds of moving for individuals in the poorest income

quintile (Q 1). Being hospitalized at least once (OR = 1 . 16) and having many physician

visits (21 or more) (OR = 1.29) were significantly associated with moving.

The best-fitting subject-specific model included two community characteristics:

percentage ofindividuals who moved in one year and the percentage ofindividuals who

lived alone. The AIC criterion decreased from 34657.0 for the population-average model

to 32850.0 for the subject-specific model with the addition of the two community

characteristics and the random intercept. However, the percent change in the model

deviance with the addition ofthe two communityJevel characteristics and the random

intercept was 5,2%o. The parameter estimate of the variance for the random intercept was

0'24 (sE = 0.05) and it was statisrically significant þ-value < 0.01). There was little

change between the population-average and subject-specifrc models in the magnitude of

the ORs and the 95o/o confidence intervals for all the individual-level variables. All of the

individual-level variables that were sigrificant in the population-average model were

significant in the subject-specific model. Both community determinants were significantly

associated with moving. Individuals who resided in more residentially mobile

neighbourhoods were more likely to move than individuals who resided in less

residentially mobile neighbourhoods (oR = 1.07). And individuals who lived in areas

where a higher percentage ofthe population lived alone were more likely to move than

individuals who resided in less socially isolated areas (OR = 1.04).



Table 35. odds Ratios (and 95% confidence Intervals) of Moving in Rural Regional

Health Authorities in the Four-Year Observation period

95%
Confidence Confidence

Determinant Variable Category OR Limits OR Limits
Individual Type of Diagnosir Srbrtu

Arxiety 0.86 0,81 0.92 0.85 0.80 0.91
Co-occurring Ref Ref

Sex Male 0.92 0.82 0.98 0.91 0.86 0.97
Female Ref Ref

Age 19 to 29 2,10 1,94 2.26 Z.t4 1.g7 2.32

95%

30 to 44

45+
Marital Status Married

Other

Hospital
Separations

Physician Visits

1.36 1.27 1.45 1.37 1.28 1.46
Ref Ref
0.67 0.64 0.71 0.67 0.63 0.71
Ref Ref

Mobility in Cohort Moved 2.58 Z.3g 2.90 l.g7 l.8t 2.15
Definition Period Did not move Ref Ref
Income Quintile Ql (poorest) 1.17 1.08 1.28 1.33 l.t8 1,49

Q2 1.20 l.r0 1.31 r.30 t.t1 1.45

Q3 0.98 0.90 1.07 1.11 0.99 1.24

Q4 1.43 1.31 1.55 1.42 1.28 1.57

Q5 (wealthiest) Ref Ref
1 or more f .16 1.09 1.22 1,2S 1.18 1.33

0 Ref Ref
2l or more 1.29 1.21 1,37 l,2l 1.14 1.30
20 or less Ref Ref

Community One Year Mobility 1.07 1.03 1.10
Live Alone L04 1.00 1,09

Random Inte¡cept Variance (SE) 0.24 (0.05)

Resession Model for Directional Mobility: Inner Core to Suburbs
The odds ratios (ORs) and, their 95Vo confidence intervals for the population_

average and subject-specific models in which the associations between individuallevel

and community-level characteristics and the binary outcome moved to the suburbs from

the inner core/did not move to the suburbs were examined. The results are reported in

Table 36. The Hosmer-Lemeshow test was significant for the population-average model

(f = 22'91,p < 0.01), indicating an unacceptable fitting model according to this criterion.
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The percentage change in the deviance between the model with the intercept only and the

model with the intercept and the individualJevel covariates is 3.0%.

There was a significant association between some of the individual_level

explanatory variables and the outcome variable. Individuals with a diagnosis of

schizophrenia were significantly less likely to move from the inner core to the suburbs

(oR = 22.91) than individuals with co-occurring mental disorder diagnoses. Males were

significantly less likely to move to the suburbs than females (oR: 0.g7). The magnitude

of the oRs decreased as age increased. Individuals 19 to 29 years old were 2.5 times and

individuals 30 to 44 were 1.4 times more likely to move than individuals 65 years and

older' Being married was associated with increased odds of moving to the suburbs

compared to not being married (oR = 1.12). Being hospitalized at least once r¡/as

associated with an increased odds ofmoving to the suburbs (oR: 1.24), while having

more than 21 physician visits during the observation period was associated with

decreased odds of moving (OR = 0.79).

The best-fit subject-specific model included the percentage of individuals who

moved in one year and the percentage ofindividuals who were unemployed in addition to

a random intercept. The AIC criterion decreased from 15382.0 for the population-average

model to 15290.0 for the subject-specific model. However, the percent change in the

model deviance with the addition of the two community level characteristics and the

random interceptwas 0.6%o. The parameter estimate of the variance for the random

intercept was 0.05 (sE = 0.02) and it was statistically significant (p-value: 0.01). when

the communityJevel variables and the random intercept were added to the model, the

coefficient for marital status became insignificant and the coeffrcient for physician visits

became significant in the opposite direction. Individuals with more than 20 visits were 1.6



times more likely to move than individuals who had 20 visits or less. None of the

community characteristics were signifìcant.

Table 36. odds Ratios (and 95% confidence Intervals) of Moving from the lnner core to

the Suburbs in the Four-Year Observation Period

Deteminant Va¡iable Category OR Limits OR Limits
rnolvlduat I)pe ot Dlagnosls S"t

Substance Abuse 0.93 0.80 1.08 0.97 0.83 l.l3
Anxiety 1.02 0.93 t. t I LO4 0.95 l.l4

Co-occurring Ref Ref
0.87 0.79 0,94 0.90 0.83 0.99
Ref Ref
2.54 2.16 2.98 2.60 2.20 3.08
1.43 1.23 1.66 1.50 1.28 1.75
0.87 0.74 L02 0.90 0.76 LO6
Ref Ref

Sex Male
Female

Age 19 to 29
30 to 44
45 to 64

65+
Marital Status

Mobility in CohoÍ
Definition Period
Income Quintile

Married 1.72 1.02 1.22 l.l0 1.00 l.2l
Other Ref Ref
Moved 1.05 0.95 1.16 L06 0.96 t.t1

Did not move Ref Ref
Ql þoorest) 1.05 0.69 1.60 1.08 0.70 l.68

Q2 t.t4 0.74

Q3 1.22 0.79

Q4 1.00 0.61

Q5 (wealthiest) Ref

75 l.l I 0.71 t.73
88 r. 13 0.72 T.77

62 0.89 0.s3 1.48

Ref
Hospital I or more

Separations 0

t.24 l.l4 1.36 t.t1 1.07 1.28
Ref Ref

Physician Visits 2l or more 0,79 0,72 0,97 1.61 l,Z0 2,16

0.95 t.02
Random Variance 0.05

Reeression Model for Directional Mobility: Suburbs to Inner Core
The odds ratios (ORs) and their 95%;o confidence intervals for the population_

average and subject-specific models in which the associâtions between individual-level

and community-level characteristics and the binary outcome moved to the inner core from

the suburbs/did not move to the inner core ffom the suburbs during the observation
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Period were examined. The results are reported in Table 37. The Hosmer-Lemeshow test

was not significant for the population-average mo del (Ê = 13.73, p =0.09), indicating an

acceptable model fit. The percentage change in the deviance between the model with the

intercept only and the model with the intercept and the individual-level covariates is

9.8%.

There was a significant association between most of the individual_level

explanatory variables and the binary outcome variable. Individuals with a single diagnosis

ofan anxiety disorder (oR = 0.61) and a single diagnosis ofa substance abuse disorder

(oR = 0.83) disorder were significantly less likely to move from the suburbs to the inner

core than individuals with co-occurring mental disorder diagnoses. Males were

signifìcantly more likely to move to the irurer core than females (OR : 1.27). Being

married was associated with a decreased odds of moving to the inner core (oR:0.43)

from the suburbs. Moving at least once during the cohort Definition period was

associated with an increased odds of moving to the inner core (oR=l.6g) from the

suburbs. Residing in poorer income quintiles (e1-e4) was associated with increased odds

of moving from the suburbs to the inner core compared to residing in the wealthiest

income quintile (Q5). The oRs decreased as income increased. Individuals residing in the

poorest income quintile (Ql) were 3.0 times more likely to move than individuals

tesiding in the wealthiest income quintile (e5). Individuals 19 to 29 were2.i times and

individuals 30 to 44 were 1.7 times more likely to move Íìom the suburbs to the inner

core than individuals 65 years and older. Being hospitalized at least once (oR = 1 .17) and

having more than 20 physician visits (oR : 1.1 l) was associated with an increased

likelihood of moving fiom the suburbs to the inner core.



The best-fit subject-specific model included two community characteristics;

percentage ofindividuals who moved in one year and the percentage ofindividuals who

were unemployed. The AIC criterion decreased f¡om 17768.0 for the population-average

model to 17655.0 for the subject-specific model. However, the percent change in the

model deviance with the addition of the two community level characteristics and the

random intercept was 0.7%o. The parameter estimate ofthe variance for the ¡andom

intercept was 0.09 (sE = 0,03) and it was statistically significant (p-value < 0.01). There

was little change in the values of the ORs and 95o/o confidence intervals for the

individual-level variables when the communityJevel variables and the random intercept

were added to the model. The coefficients for both community determinants were not

statistically significant.



Table 37 . odds Ratios (and,95o/o confidence Intervals) of Moving Íiom the Suburbs to

the Inner Core in the Four-Year Observation period

Confrdence Confidence
Determinant Variable Category OR Limits OR Limits
Inaiui¿

Substance Abuse 0,83 0,71 0.96 0.81 0.70 0.95
Anxiety 0.61 0.56 0.67 0.61 0.55 0.6?

Sex

Age

65+
Marital Status Maried

Co-occurring Ref
Male 1.27

Ref
r.17 1,39 1.26

Other Ref
Mobility in Cohort Moved 1.68 1.52
Definition Period Did not move Ref
hcome Quintile Ql þoorest) 2.95 Z.Ss

Q2 2.41 2.10

Q3 1.64 1.43

Q4 1.21 1.06

1.16 1.38

2,19 3.ts
1.41 1,98

0.99 1.41
Ref Ref
0.43 0,39 0,47 0.43 0,38 0.47

- Ref
1,84 1.66 1,50 1.84
- Ref

3,41 2,73 2,27
2,77 2.17 1.84
1,88 1,51 1,29
1.40 l.t3 0.s7

r.io r.sr

0.57 2.05

Female Ref Ref
19 to 29 2.68 2.25 3,tB 2.63
30 to 44 1.68 1,42 1,98 1.67
45 to 64 1.18 1.00 1.40 l.t8

3.27
2.57

1,77

1.32

Q5 (wealthiesr) Ref Ref
Hospital I or more l,l7 1,07 1,27 1.20

Separations 0 Ref Ref
Physician Visits 2l or more l.l1 l.g0 l,ZZ 1.08

20 or less Ref Ref
Community One Year Mobility

0.98 0.87 1.09
Random Intercept Variance 0.09 t0.03

Rep¡ression Model for WRHA Cohort Multiple and Sinele Movers

The odds ratios (ORs) and theft 95%;o confidence intervals for the models

examining the association between the individual and community determinants and the

binary outcome variable moved more than once/moved once during the four-year

Observation Period for the WRHA cohort are presented in Table 3g. The Hosmer_

Lemeshow test was significant for the population-average model (f = 30.10, p < 0.01),
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indicating an unacceptable fitting model according to this criterion. Individuals with a

single diagnosis of schizophrenia and a single diagnosis ofpersonality disorders are not

included in these analyses because there were few individuals in these groups. The

percentage change in the deviance between the model with the intercept only and the

model with the intercept and the individual-level covariat es is 7 .3%io.

Individuals with a single diagnosis ofan anxiety disorder (OR = 0.75) were

significantly less likely to move more than once. The ORs for the age categories

decreased as age increased. Individuals 19 to 29 were2.3 times, individuals 30 to 44 were

1'7 times, and individuals 45 to 64 were 1.3 times more likely to move more than once

than individuals 65 years and older. Being married was associated with a decreased odds

of moving more than once (OR:0.72). Moving at least twice during the Cohort

Definition Period was associated with an increased odds ofmoving fiequently

(oR=2.00). Residing in poorer income quintiles (e1-e4) was associated with increased

odds of moving more than once compared to residing in the wealthiest income quintile

(Q5). The oRs decreased as income increased. Individuals residing in the poorest income

quintile were 2.1 times more likely to move more than once than individuals residing in

the wealthiest income quintile. Being hospitalized at least once (oR = 1.21) and having

more than 20 physician visits (oR = 1.49) was associated with an increased likelihood of

moving more than once.

The best-fitting subject-specific model included two community characteristics;

percentage ofindividuals who lived alone and the percentage ofindividuals who were

unemployed. The AIC criterion decreased from 24301.0 for the population-average model

to 24258.0 for the subject-specific model. However, the percent change in the model

deviance with the addition of the two community level characteristics and the random



intercept v/as 0.2%o. The parameter estimate of the variance for the random intercept was

0.01 (sE : 0.01) and it was not statistically significant (p-value = 0.39). There was little

change in the values ofthe oRs and 95To confidence intervals for the individual-level

variables when the communityJevel variables and the random intercept were added.

Having a single diagnosis ofa substance abuse disorder was associated with a decreased

odds of moving more than once (OR: 0.99) in the subject-specific model. The

percentage of individuals who were unemployed was significantly associated with

moving more than once, while the percentage of individuals who lived alone was not

statistically significant. Individuals who resided in neighbourhoods with a high

unemployed population were more likely to move more than once compared to

individuals who resided in neighbourhoods with a smaller unemployed population (oR =

1.10).
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Table 38. odds Ratios (and 95%o confidence Intervals) of Moving More than once in the

Four-Year Observation Period, Winnipeg Regional Health Authority Cohort

9s% ---------- ff-
Confidence Confidence

Detg.rminant Variable Category OR Limits OR Limits
Individual TypeofDiagnosis

Arxiety 0.75 0.70 0.80 0.77 0.71 0.83
Co-occurring Ref Ref

Sex Male 1.03 0.97 l.l0 0.97 0.91 1.03
Female Ref Ref

Age t9 to 29 2.27 t.gg 2.60 1.88 t.Sg Z,Zz
30 to 44 1,72 1.50 1.96 l,SZ t,3Z t.is
45to64 1.28 l.tt 1.47 t.2Z 1.06 1.40
65+ Ref Ref

Marital Status Married 0.72 0.6i 0.77 0.77 0.71 0.83
Other Ref Ref

Mobility in Cohort Moved Z,0l f .88 2.14 l.7B t,S6 2.02
Definition Period Did not move Ref Ref
Income Quintile Ql þoorest) 2.06 1.83 2.31 t.6t 1.40 1.86

Q2 1.53 1.36 1,72 t.4t 1,24 t.6t
Q3 1.34 l.l8 1.s2 1.29 t.tA 1.47

Q4 1.20 1.05 1.37 1.28 t.l2 1,47

Q5 (wealthiest) Ref Ref
Hospital I or more l.Zl I'l3 l.Z9 l.Z4 l.l5 1.33

Separations 0 Ref Ref
Physician Visirs 2l or more 1,49 f .38 l.61 2.16 1.00 4.67

_ ., _. .. 20orless Ref _ _ Ref
Community Live Alone

Variance

Resession Model for Rural RHA Cohort Multiple and Sinele Movers

The odds ratios (ORs) and their 95% confidence intervals for the models

examining the association between the individual and community determinants and the

binary outcome variable moved more than once/moved once during the four-year

observation Period for the rural RHA cohort are presented in Table 39. The Hosmer-

Lemeshow test was non-significant for the population-average mod et 1f = +.A+, p =

169



0.77), indicating an acceptable fitting model. Individuals with a single diagnosis of

schizophrenia and a single diagnosis ofa personality disorder are not included in the

analyses because there were few individuals in these groups. The percentage change in

the deviance between the model with the intercept only and the model with the intercept

and the individual-level covariates is 4.0%.

Individuals with a single diagnosis ofan anxiety disorder (OR:0,71) were

significantly less likely to move more than once. The ORs for the age categories

decreased as age increased. Individuals 19 to 29 were2.2 times and individuals 30 to 44

were 1.5 times more likely to move more than once than individuals 65 years and older.

Being married was associated with decreased odds of moving more than once (OR =

0.81)' Moving at least once during the cohort Definition period was associated with

increased odds ofmoving more than once (OR = 1.45). Residing in poorest income

quintile (Ql) was significantly associated with increased odds of moving more than once

compared to residing in the wealthiest income quintile (e5) (OR : 1.35). Having more

than 20 physician visits (oR = 1.34) was associated with an increased likelihood of

moving frequently.

The best-fitting subject-specific model included two community characteristics

and a random intercept: the percentage ofindividuals who lived alone and the percentage

ofindividuals who were unemployed. The AIC criterion decreased from 65g5.6 for the

population-average model to 6543.5 for the subject-specific model. However, the percent

change in the model deviance with the addition of the two community level

characteristics and the random intercept was 0.7%. The parameter estimate of the

variance for the random intercept was 0.08 (sE = 0.03) and it was statistically significant

(p-value = 0.01). There was little change in the values of the ORs and,95%o confidence



intervals for the individual-level variables when the communityJevel variables and the

random intercept were added. Having a single diagnosis of a substance abuse disorder

was associated with decreased odds of moving more than once (oR: 0.7g) in the subject-

specific model. The percentage of the population who were unemployed was signifìcantly

associated with moving more than once, while the percentage of the population who lived

alone was not significantly associated with moving more than once. Individuals who

resided in neighbourhoods with a high unemployed population were more likely to move

more than once compared to individuals who resided in neighbourhoods with a smaller

unemployed population (OR = 1.05).



Table 39. odds Ratios (and 95% confidence Intervals) of Moving Frequently in the Four-

Year Observation Period, Rural Regional Health Authority Cohort

ffi-----M-
Confidence

Limits
Confrdence

LimitsORDeterminant Variable Catesory OR
Individual Type ofDiagnosis Substance Abuse 0.89 0.74 1.07 0.79 0.65 0.97

0,71 0,62 0.81 0.73 0.63 0.84
Ref Ref
0.93 0.81 1.07 0.93 0.8r 1.07
Ref Ref
2.23 1.88 2.65 2.19 1.83 2.62
1.s1 1.28 1.77 1.49 1.26 1.76
Ref Ref
0.81 0.71 0.92 0.85 0.75 0.98
Ref Ref
l.4s t.2s 1.68 1.37 t.t1 1.60

Sex

Age

Marital Stahrs

Mobility in Cohort
Definition Period Did not move
Income Quintile Ql þoorest)

Q2

Q3

Q4

Ref
1.11 1.66 1.31 1.03 1.67

Anxiety
Co-occurring

Male
Female

19 to 29

30 to 44

45+

Married
Other

Moved

Ref
1.35

1.18 0.96 r.45 1.r4 0.90 1.45

|.17 0.95 1.45 l.l I 0.81 t.42
0.89 0.71 1.10 0.94 0.74 1.20

Q5 (wealthiest) Ref Ref
0.98 1.28 l.l I 0.96 L27Hospital I or more r.l2

Separations 0 Ref Ref
Physician Visits 2l or more 1.34 1.16 1,55 1,34 l,l5 1.56

20 or less Ref Ref
Community Unemployed 1.0S 1.02 l-09

Live Alone 1.02 0.98 I .06
Random Intercept Variance (SE) 0.08 (0.03)

Summary of Logistic Regression Models
Hierarchical logistic regression was performed on four outcome measures, any

move in an l8-month Observation Period (degree), any move in the four-year

observation Period (degree), moves between the irurer core and suburbs (direction), and

frequency of mobility. Below are summaries of the results for the subject-specific models

for each outcome variable.
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Table 40 summarizes the results for the models with the binary outcome variable

moved/did move during the l8-month observation period for both the WRHA and rural

RHA cohorts. The results fo¡ the wRHA and rural RHA cohorts are similar; individuals

with a single diagnosis of substance abuse disorder and a single diagnosis ofanxiety

disorder were less likely to move than individuals with multiple mental disorder

diagnoses. Married individuats were less likely to move than not married individuals.

Younger individuals, individuals who moved during the cohort Definition period, and

individuals with at least one hospital separation were more likely to move. The odds of

moving decreased as income increased, Many physician visits were associated with

increased odds of moving for the wRHA cohort, but decreased odds of moving for the

rural RHA cohort. The communityJevel variable, the percentage of the population who

are unemployed, was associated with increased odds of moving for the WRHA cohort,

but decreased odds of moving for the rural RHA cohort.
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Table 40' Summary of Results for the Subject-specific Models for outcome variable

Any Move in the l8-month Observation Period

D-"t"..r1linult vu.iubl" cut"gorv RfiA R*gÉ;iEÃ
Individual Type ofDiagnosis Schizophrenia ¿ -

Sex

Age
Marital Status

Mobility in Cohort
Definition Period
Income Quintile

Hospital Separations

Physician Visits

Personality
Substance Abuse j

Anxiety J
Male J

Young to Old J
Married t

Moved 1
Poor to Wealthy J

I or more 1
10 or more 1

J

J

J

T

J

1

J

1
I

Community One Year Mobility
1

JUnemployed 1
Live Alone l

I means more likely to move

J means less likely to move
- means variable was not included in the model

x means that the variable was not statistically significant

Table 41 summarizes the results for the models with the binary outcome variable

moved/did move during the four-year observation period for both the WRHA and rural

RHA cohorts. The results for the wRHA and rural RHA cohorts are similar; individuals

with a single diagnosis ofsubstance abuse disorder and a single diagnosis ofanxiety

disorder were less likely to move as were married individuals. younger individuals,

individuals who moved during the cohort Definition period, individuals with at least one

hospital separation and those with many physician visits were more likely to move. The

odds of moving decreased as income increased. Males were less likely to move for only



the rural RHA cohort model. Individuals who live in residentially unstable

neighbourhoods were more likely to move. Individuals in the rural RHA cohort who live

in neighbourhoods where a high percentage ofindividuals lived alone were more likely to

move.

Table 41. Summary of Results for the subject-specific Models with outcome Variable

Any Move in the Four-Year Observation Period

Cohort

Qetg.nninarlt _. Vqriable Category WRHA Rural RHA
Individual Type ofDiagnosis Schizophrenia J

Personality * -
Substance Abuse J IAnxiety t J

Sex Male * 
J

Age Young to Old J J
Marital Status Married J J

Mobility in Cohort
Definition Period Moved 1 1
Income Quintile Poor to Wealthy t J

Hospital Separations 1 or more 1 1

-Æ.it. 

21 ormore 1 1
Community One Year Mobility

Unemployed * -
Live Alone _ 1

f means more likely to move

J means less likely to move
- means variable was not included in the model
* means that the variable was not statistically significant

Table 42 summarizes the results for the intra-urban directional residential mobility

models (move from the inner core to the suburbs and vise versa). There were few

significant individual-level variables in the model with the binary outcome variable

moved from the inner core to the suburbs/did not move to the suburbs. For both outcome



variables, younger adults and individuals with at least one hospital separation were more

likely to move. Males were less likely to move from the inner core to the suburbs but

more likely to move from the suburbs to the inner core. Individuals with a single

diagnosis of schizophrenia were less likely to move from the inner core to the suburbs,

while individuals with a single diagnosis ofsubstance abuse disorder and individuals with

a single diagnosis ofanxiety disorder were less likely to move from the suburbs to the

irurer core. Income quintile was not significantly associated with moving from the in¡er

core to the suburbs, but individuals residing in poorer income quintiles were more likely

to move from the suburbs to the inner core. None of the community-level variables were

associated with directional mobility.

'table 42. summary of Results for the subject-specific Directional Mobility Models,

Winnipeg Regional Health Authority Cohort

Inner Core Suburbs to

Qetg.rr.nina{rt Variable Category to Suburbs Irurer Core
Individual Type ofDiagnosis Schizophrenia J *

Substance Abuse * 
J

Anxiety * 
J

Sex Male J 1
Age Young to Old J J

Marital Status Married ,k *
Mobility in Cohort
Definition period Moved * l
Income Quintile Poor to Wealthy * J

Hospital Separations 1 or more 1 l
Physician Visits 21 or more 1 *i---*-
Unemploved r. *

f means more likely to move

J means less likely to move
* means that the variable was not statistically significant
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Table 43 summarizes the results for the models with the binary outcome variable

moved more than once/moved once during the four-year observation period for both the

wRHA and rural RHA cohorts. Individuals with a single diagnosis of substance abuse

disorder and a single diagnosis ofanxiety disorder were less likely to move more than

once as were married individuals. Younger individuals, individuals who moved during

the cohort Definition Period, individuals residing in poorer income areas for the wRHA

cohort, and individuals with many physician visits were more likely to move. One

communityJevel characteristic, percentage of the population who were unemployed, was

significantly associated with moving more than once for both cohorts, while one

communityJevel characteristic, percentage of the population that lived alone, was not

significantly associated with moving more than once for both cohorts. Individuals with at

least one hospital separation were more likely to move for the WRHA cohort, but hospital

separations was not significantly associated with moving more than once for the rural

RHA cohort.
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Table 43. summary of Results for the subject-specific Frequency of Mobility Models

Qetg.n.ninar-rt _. Vqriable Category WRHA Rural nHA
Individual Type ofDiagnosis Substance Abuse J

Anxiety
Sex Male
Age Young to Old

Marital Status Married
Mobility in Cohort
Definition Perìod Moved
Income Quintile Poor to Wealthy

Hospital Separations 1 or more
Physician Visits 21 or more

Community Live Alone
Unemployed

I means more likely to move

J means less likely to move
* means that the variable was not statistically significant



Chapter 5: I)iscussion and Conclusions

Summary of the Research
The purpose of this research was to examine the characteristics ofindividuals and

their environments that were associated with residential mobility among persons with

diagnosed mental disorders. Population-based health administrative data was used to

select a cohort ofindividuals who had diagnosed schizophrenia, substance abuse,

personality, and/or anxiety disorders within a two year period in the province of

Manitoba, The cohort was divided into groups based on the number and type of mental

disorder diagnosis. Four groups were composed ofindividuals with a single mental

disorde¡s diagnosis, and one group was composed of individuals with multiple mental

disorder diagnoses. The cohort was then stratified based on location ofresidence during

the six-year study period. An urban cohorl resided in the wRHA for the full study period

and a rural cohort resided outside the wRHA for the full study period. Each cohort was

described in terms ofthe characteristics ofindividuals and their environments. A history

ofresidential location was created from semi-arurual records of six-digit residential postal

code. Residential mobility was then defined at various geographic scales, including any

change in postal code, RHA district, RHA, region, community centre area, and intra-

urban area, The primary focus ofthe research was on the degree, direction, and frequency

ofresidential mobility as evidenced by changes in the six-digit postal code. The

explanatory variables that were included in the analyses included mental disorder, socio-

demographic, health service utilization, and level of co-morbidity. Community

characteristics included demographic, socioeconomic, social isolation, social

disorganization, and health care provision characteristics of small geographic areas. The



analyses were conducted using hierarchical logistic modeling, which accounted for the

clustering of individuals within geographic areas.

The majority of the cohort had a single mental disorder diagnosis, primarily

anxiety disorders. However, about one third of the cohort had multiple mental disorders

diagnoses. Multiple mental illness diagnoses are corûnon (Bauer et al., 2005; Kessler et

al.,1994).In the National comorbidity Srud¡ rhe majority of mentally ill individuals had

two or more mental disorders in the previous 12 months and over their lifetime (Kessler

et al., 1994). The majority of individuals in the co-occurring disorders group had only two

mental disorder diagnoses. Anxiety disorders and other disorders (e.g., depression) were

the most common diagnoses. However, almost one-quarter had a substance abuse

disorders diagnosis. Substance abuse disorders are the most cofirmon co-occurring mental

illness, particular among individuals with schizophrenia (Green,2005). In Jones et al's

(2004) stud5 27%o of individuals with schizophrenia, major depression, and bipolar

disorder had a substance abuse disorder.

Generall¡ the urban and rural cohorts had similar socio-demographic and health

service use characteristics; although, there were some notable differences. There were

proportionately more individuals in the substance abuse diso¡ders group in the rural

cohort than in the urban cohort. The individuals in the rural cohort were older than those

in the urban cohort, except for in the substance abuse group. All individuals in the rural

cohort were more likely to be married than individuals in the urban cohort.

Individuals in the rural substance abuse, anxiet¡ and co-occurring disorders

groups were more likely to be hospitalized with a mental disorders diagnosis than

individuals in the urban groups, while individuals in the rural schizophrenia group was

less likely to be hospitalized than individuals in the urban schizophrenia group. This may
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reflect differential access to mental health services in urban than in rural Manitoba. The

individuals in the rural personality, anxiety, substance abuse, and co-occurring disorders

groups were more likely, and the individuals in the schizophrenia group was less likely, to

be hospitalized with a non-mental disorders diagnosis than the corresponding urban

mental disorders diagnosis groups.

All of the individuals in the rural cohort were less likely to visit physicians with a

non-mental disorders diagnosis than the individuals in the urban cohort. The individuals

in the rural cohort had, on average, more visits to family physicians and fewer visits to

other specialists with a non-mental disorders diagnosis and fewer visits to any physician

for a mental health reason than the individuals in the urban cohort. This again may reflect

differential access to health services in Manitoba based on urba¡/rural residence.

Approximately half the cohort was hospitalized over the four-year obseruation

Period; most of the time with a diagnosis for a physical disorder. This is consistent with

the literature that in general, individuals with mental illness are in poorer health than the

general population. Martens et al. (2004) found that a cohort with at least one offive

mental disorder diagnoses visited physicians twice as often as a cohort with no mental

illness. Co-morbid physical illnesses are common (Ceilley, Douaihy, & Salloum,2005;

Chafetz, White, Collins-Bride, &Nickens,2005; Jones et a1.,2004; Martens et a1.,2004).

There was geographic variation in the distribution ofboth the urban and rural

cohorts. Different spatial pattems of the diagnosis groups within the WRHA are

consistent with previous literature on the distribution ofindividuals with mental illness in

urban settings. The majority of the schizophrenia group resided in the inner core, while

the majority of the other groups resided in the suburbs. The schizophrenia group was

geographically concentrated in the inner city, a pattem consistent with that found in other
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studies (Eaton, 1974; Faris et al., 1967; Hare, 1956). The co-occurring disorders and

substance abuse disorders groups were also spatially concentrated - the co-occurring

disorders group in the inner city and the substance abuse diso¡ders group in the North

End. However, the distribution of the co-occurring disorders group was more diffuse than

the schizophrenia group. The anxiety disorders group displayed a completely different

geographic pattem - the inverse ofthe schizophrenia group, such that the anxiety

disorders group represented the greatest proportion of the adult population in the suburbs,

particularly in the eastem areas of the city (i.e., Transcona). This is a slight departure

fiom the literature, as both Faris and Dunham (1967) and,Hare (1956) found that affective

disorders were randomly distributed across urban areas.

On average, the schizophrenia group resided in the most socio_economically

disadvantaged, socially disorganized, and socially isolating neighbourhoods. The

personality, substance abuse, and co-occurring disorders goups tended to live in more

disadvantaged and socially disorganized neighbourhoods than the anxiety disorders

groups.

These observations are consistent with ecological sh¡dies that examined the

relationship between rates ofpsychiatric illness and arealJevel characteristics. For

example, rates of schizophrenia have been found to be positively correlated with area-

level unemplol.rnent (Giggs, 1973; Loffler et al., lggg), residential mobility (Giggs, 1973;

Loffler et al., 1999), and social isolation (Giggs, 1973; Hare, 1956; Loffler et a1.,1999).

Goldner et al. (2003) found that contact prevalence ofschizophrenia was correlated with

percentage of low income individuals, but not with unemplo)iment rate. others have

observed that individuals with schizophrenia are concentrated in economically depressed



urban areas (Dauncey et al., 1993; DeVerteuil et a1.,2006; Lapouse, Monk, & Terris,

1e56).

There was also geographic variation in the distribution of the diagnostic groups

outside the wRHA; however, the pattem was not consistent or as clear as within the

WRHA. The majority of the rural cohort resided in the southem RHA districts. The

substance abuse disorders group was concentrated in the north as was the co-occurring

diso¡ders group, although, the co-occurring disorders group also represented a high

proportion of the adult population in a few southem RHA districts. The anxiety disorders

group was again distributed differently; this group was geographically concentrated in the

south, particularly in RHA districts surrounding the wRHA. There was no geographic

pattem for the schizophrenia group; they appeared to be randomly distributed across the

rural RHA districts.

The substance abuse and co-occurring disorders group tended to reside in

economically disadvantaged and residentially unstable areas, while the anxiety disorders

group tended to reside in more affluent and residentially stable areas. on average, though,

the schizophrenia group resided in the most socio-economically disadvantaged, socially

disorganized, and socially isolating areas. These observations are consistent with the

income gradients for the schizophrenia and co-occurring disorders groups (more people

resided in poor areas than wealthy areas), and the lack ofan income gradient for the

anxiety disorders group.

Researchers have theorized that the geographic distribution ofindividuals with

mental illness can be partly explained by residential mobility. For instance, in the mental

illness literature, the social drift hypothesis postulates that individuals with severe mental

illness are downwardly socially mobile and move into disadvantaged neighborhoods
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because of low-cost housing and closer proximity to health and social services. similarly,

other researchers have found that unhealthy individuals move into disadvantaged areas,

while healthy individuals move into advantaged areas. These theories were the impetus of

this study.

Overall, a substantial number of the study cohort moved;16.2%ó in an 1g_month

period and 32.3% in a four-year period. According to the 2001 census, 1 1 .7% and 32.7%o

ofManitobans reported having a different address in the province within the one-year and

five-year period prior to the date of the census, respectively (Statistics canada, 2004).

The census statistics are based on the entire population, whereas this study onty included

ages 19 years old and older. Although the time periods are slightty different, it appears

that the individuals in the cohort were more residentially mobile than the Manitoba

population.

overall, the rural cohort was substantially less residentially mobile than the urban

cohort, Thus, the hypothesis that rural residents would be less mobile than urban residents

was supported, The degree ofresidential mobility varied by diagnostic group, as

hypothesized, and the rank order ofthe least to the most mobile varied between urban and

rural cohort, The urban anxiety disorders group was the least and the personality disorders

group was the most residentially mobile. The rural anxiety disorders group was also the

least ¡esidentially mobile, but the rural co-occurring disorders group was the most

residentially mobile. However, after controlling for individual and community-level

characteristics, the schizophrenia, substance abuse, and anxiety disorders groups were

less likely to move than the co-occurring disorders group in the urban cohort. Therefore,

the hypothesis that individuals with the most severe types of disorders would be more

mobile than individuals with less severe types of mental disorders was not supported.



The individual-level characteristics associated with moving in the 1g-month and

four-year observation Period was similar for the urban and rural cohorts. Moving was

significantly associated with age, marital status, income quintile, number ofphysician

visits, and number of hospitalizations for both cohorts. younger individuals were more

likely to move. Married individuals were less likely to move. For the urban cohort,

individuals who lived in income quintiles Q1, Q2, e3, and e4 were less likely to move

than individuals who live in the wealthiest income quintile. simitarly, among the rural

dwellers, individuals who lived in poorer areas were more likely to move than individuals

who resided in wealthier areas (although Q3 was not significant for mobility in the four-

year period). Individuals who had moved in the recent past were mo¡e likely to move than

individuals who had not moved recently. Having at least one hospital separation and/or

more than 20 visits (in a four year period) were associated with a higher odds ofat least

one change ofaddress in the 18-month and four-year periods. Males in the rural cohort

were less likely to move than females.

one communitylevel characteristic in the urban models and two communityJevel

characteristics in the rural models were associated with moving. For the urban models,

the percentage of individuals unemployed and the percentage of individuals who moved

in a one-year period were associated with mobility in the l8-month and four-year periods

respectively. The percentage ofindividual unemployed and the percentage of individuals

who moved in one year were significantly associated with moving in the 1g-month period

for the rural cohort. Rural residents who resided in areas with higher unemployment and

higher residential tum-over were more likely to move in the l8-month period than

individuals who lived in residentially stable neighbourhoods and in areas with lower

unemployed. The percentage ofindividual who lived alone and the percentage of
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individuals who moved in one year were significantly associated with moving in the four-

year period among the rural residents. Individuals who resided in areas where more

individuals lived alone and areas with higher residential tum-over were more likely to

move in the four-year period than individuals who lived in residentially stable

neighbourhoods and in areas where fewer individuals lived alone.

The urban cohort was classified according to residence in the inner core, outer

core, and suburbs, based on where they resided at the beginning of the observation

Period. Residential mobility was examined for the inner core and suburb dwellers. The

inner core dwellers were substantially more residentially mobile than the suburb dwellers,

which is consistent with the literature (south et a1.,1997). Both cohorts were more likely

to move within their area of residence than out of it, which is what south er al. (1997)

also found. However, 12.8o/o of the irner core dwellers moved to the suburbs and 6.5yo of

the suburb-dwellers moved to the inner core. After controlling for the individual and

communitylevel determinants of mobility, the schizophrenia group was significantly less

likely to move fíom the inner core to the suburbs compared to the co-occurring diso¡ders

group, while the substance abuse and anxiety disorders groups were significantly less

likely to move Íìom the suburbs to the inner core. The hypothesis that individuals with

less severe types of mental disorders would be more likely to move from the inner core to

the suburbs was partly supported; individuals with schizophrenia, a severe type ofmental

disorder, were unlikely to move from the inner core to the suburbs, but there was no

association between moving from the irurer core to the suburbs and less severe types of

mental disorders. The hypothesis that individuals with more severe types ofmental

disorders would be more likely to move from the suburbs to the inner core was partly

supported; individuals with anxiety and substance abuse disorders, less severe types of
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mental disorders, were less likely to move from the suburbs to the inner core however

there was no association between moving from the suburbs to the inner core for

individuals with schizophrenia, a severe type of mental disorder.

The characteristics associated with mobility differed according to the direction of

the move. Being male was associated with higher odds of moving from the suburbs to the

inner core, but lower odds ofmoving ffom the inner core to the suburbs. The two

youngest age groups had higher odds of moving regardless ofthe direction. Individuats

who were hospitalized at least once and had more than 20 physician visits were more

likely to move in either direction than individuals who were not hospitalized and had

fewer than 2l physician visits. Income quintile, marital status, and prior residential

mobility were also associated with moving from the suburbs to the inner core. Married

individuals were less likely to move the suburbs to the inner core. Individuals in the

poorest three income quintiles (Q1-Q3) were more likely to move from the suburbs to the

inner core than individuals in the wealthiest income quintile (e5). Individuals who moved

recently were more likely to move from the suburbs to the inner core. None of the

communityJevel characteristics were associated with directional mobility.

Most individuals who moved during the Observation period only moved once.

However, there were as many as eight changes in postal code among the urban cohort and

six changes in postal code among the rural cohort in the observation period. A higher

percentage of the urban cohort moved multiple times compared to the rural cohort.

Individuals with one change ofpostal code were classified as single movers and

individuals with more than one change of postal code were classified as multiple movers.

Overall,23.1%o of the urban cohort was classified as single movers and 9.80lo were

classified as multiple movers. In addition, f 5.8%o and 3.5% of the rural cohort was
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classified as single and multiple movers respectively. For both cohorts, the highest

percentages of multiple movers were in the co-occurring disorders group. Among the

urban cohort, individuals in the anxiety disorders group were most likely to be single

movers and among the rural cohort, the schizophrenia group was most likely to be single

move¡s. After controlling for the individual and community-level determinants, the

substance abuse and anxiety disorders movers were less likely to move two or more times

compared to the co-occurring disorders movers. Therefore, the hypothesis that individuals

with the most severe forms of mental disorders would move more often than individuals

with less severe forms of mental disorders was not supported.

Age, marital status, prior residential mobility, income quintile, number of

hospitalizations and number ofphysician visits was significantly associated with moving

two or more times. Being married was associated with a lower odds of moving frequently

than not being married, Individuals who had a recent move (in the cohort Definition

Period) were more likely to move frequently than individuals who did not have a recent

move' Having more than 20 physician visits was associated with an increased odds of

moving frequently. Among the urban cohort, individuats residing in income quintiles

areas Ql to Q4 were more likely to move two or more times than individuals residing in

the wealthiest income quintile (Q5), while only individuals residing in the poorest income

quintile were more likely to move than individuals residing in the wealthiest income

quintile among the rural dwellers. Thus, individuals residing in lower income areas are

more likely to move than individuals residing in more affluent areas. Being hospitalized

at least once was associated with an increased odds of moving frequently for the urban

cohort. Younger individuals had an increased odds ofmoving frequently compared to

older individuals.
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The percentage of the population unemployed was significantly associated with

frequent residential mobility for both the urban and rural cohorts. Individuals residing in

areas where a higher percentage of the population was unemployed were more likely to

move two or more times in a four-year period than individuals residing in areas where a

smaller percentage of the population was unemployed.

Hierarchical logistic regression was performed to take into account the clustering

of individuals within areas (ccAs or RHA districts). This was done by including a

random intercept in the models. The random intercept was significant in some models,

however, the variance of the random intercept was small (no more than 0.24). This

suggests the clustering ofindividuals within areas did not account for much ofthe

variation in the data.

Also, the percentage change in the model deviance between the population_

average and subject-specific models was small fo¡ all of the models (no more than 6%).

Many of the individual-level variables were significantly associated with residential

mobilit¡ while the communityJevel variables were not always significantly associated

with residential mobility. Thus, the communityJevel characteristics contributed less to

explaining the variation in residential mobility than the individual-level characteristics.

This is consistent with larger literature that has found that community-level variables are

less strongly associated with various health outcomes than individuallevel variables

(Pickett et al., 2001; Veugelers et al., 2001). This finding supports rhe study hypothesis

that individual and community-level factors would be associated with residential

mobility, but compared to the individualJevel factors, the communityJevel factors would

be weakly associated with residential mobility.
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Study Limitations

There are limitations to this research. one of the underlfng assumptions of this

research is that the cohort is representative ofall individuals in the province of Manitoba

that have schizophrenia, anxiety, personalit¡ and substance abuse disorders. However,

since the cohort was created based on contact with the health care system that resulted in

the specific diagnostic codes recorded in the physician billing claims and hospital

discharge abstracts databases, it does not capture all individuals with these mental

disorders (Deyo et al., 1994).Individuals with a mental disorder who did not have contact

with these services and no diagnoses recorded in their administrative records are not

captured.

Mental health consumers may seek help from altemative mental health services,

such as crisis, counseling, peer support, leisure, skill building, and housing services,

which are not captured in administrative data. In a cross-sectional study, Rhodes, Lin, and

Mustard (2002) linked self-reported use of mental health care, as reported on the National

Population Health Survey [NPHS), to physician reimbursement claims in the ontario

Health Insurance Program and inpatient discharge data. They found that the

administrative data captured approximately half of self-reported use of mental health

services (and vice versa). The autho¡s speculated that the differences occuned because of

recall bias in the selfreports, the few mental health services captured by administrative

data, and the differences in perceived and evaluated need by providers and consumers.

Thus, while this study will not capture all mental health service use, it will capture two

components of the system that account for a substantial portion ofuse.
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Also, other researchers have demonstrated that not everyone with a mental

disorder actually receives professional treatment; the percentage ofpeople that do is fairly

low. In a national suwey, Grant et al. (2004) found that only 26Vo, l2o/o, 6%o, and l3%o of

people with mood, anxiety, alcohol use, and drug use disorders in the previous l2 months

respectively sought treatment and only 17% ofindividuals with co-occurring anxiety and

substance abuse disorders in the previous 12 months sought treatment. Similarly, in

another national suwey, only 21%io and 42%o of individuals with any 12 month and

lifetime mental illness respectively received professional help, while only 12%o and 260/o

received help from mental health specialists for any disorder in the previous 12 months

and any lifetime disorder respectively. However, Watson, Heppner, Roos, Reid, and Katz

(2005) found that the majority of winnipeg-dwelling adults with a mental illness saw a

family physician at least once.

In summary, only individuals with diagnosed mental disorders are captured in the

administrative data. In general, individuals with more severe mental illness are more

likely to have contact with the health care system for their mental disorder than

individuals with less severe forms of mental illness. There will onlybe a bias in the study

results ifindividuals who do not have physician-diagnosed mental illness (during the

cohort Definition Period) move with a different fiequency and in different directions than

the study cohort. However, there is no literature to suggest that this is the case.

only a single diagnosis is recorded for each physician visit in the physician billing

claims database. This poses a problem ifindividuals are receiving care for more than one

condition, say both a physical ailment and mental illness or for co-morbid mental

illness(es) (Deyo et al., 1994; Martens et a1.,2004; Mustard, Derksen, & Tataryn, 1996) .

unless the physician codes the visit as a visit with a mental disorders diagnosis, it will not



be included in the data. Also, when there is ambiguity in the diagnosis, physicians may

arbitrarily assign a diagnosis (Deyo et al., 1994), deliberately choosing not report a

mental illness ("down-code") because of stigmatization and intolerance of the mentally ill

(Holley, 1998; Mustard et a1.,1996; StuaÍ, 2000) and instead record a non-specific health

condition (Mustard et al., 1996). Physicians may also ,,up-code,', which would lead to an

overrepresentation of mental health disorders in the data (Holle¡ i99g). Also, 'rule out,

physician visits, visits that disconfirm a diagnosis, may get recorded with a mental

disorders diagnosis, and hence individuals that do not have the mental disorder are

included in the cohort. These scenarios influence the accuracy of the administrative data

and have the potential to bias the results which suggest differences in the mobility of

individuals with different mental disorders. Thus, ifindividuals are misdiagnosed, they

will be assigned to the wrong diagnostic group.

Previous research suggests that more severe forms of mental illness are more

likely to be coded correctly in administrative data than less severe forms of mental illness.

Rawson er al. (1997) checked the reliability ofschizophrenia and depressive disorders

diagnoses using hospital administrative data in saskatchewan by comparing it to other

data sources, including hospital medical charts, physician billing claims, and prescription

data. The level of agreement between the data sources for the primary diagnosis,

particularly at the three-digit ICD-9 code level, was lower depressive diagnoses than

schizophrenia diagnoses, They concluded that the use of (Saskatchewan) hospital

administrative data will lead to valid results for specific ckonic psychiatric illnesses, like

schizophrenia, and less so for nonspecific psychiatric diagnoses, like depressive

disorders.



Another limitation is related to postal codes/municipal code information contained

in the Registry. This and previous ¡esearch has demonstrated that individuals with mental

illness are residentially mobile, having many address changes. In this study, accurate

residential information is fundamental. It is not known how reliably individuals with

mental illness report address changes (and how reliably health care providers report

address changes). There are likely moves that are not reported to Manitoba Health and

consequently are not captured in the administrative data; however, this is only a problem

if the consistency with which postal codes are reported to Manitoba Health varies by

diagnostic group (there is no literature on this to determine whether this is an issue). Roos

and Nichol (1999) note it may take up to 24 months or more before the database reflects

the change in residential information. However, using the MCHp population Registry to

track location ofresidence over time, Lix et al. (2006b) demonstrated that individuats

with a diagnosis ofschizophrenia had a higher degree ofresidential mobility than the

general population, after controlling for differences in the number ofcontacts with the

health system. This finding is consistent with the literature, and provides evidence that the

registry is a valid means to monitor residential mobility among mental health service

recipients. Moreover, Roos et al. (1999) have demonstrated the validity ofusing

administrative data for monitoring movement of individuals over time within the

province.

Another limitation is that moves within postal codes will not be detected. A postal

code within the wRHA occupies a very small area, typically one side of a residential

block or a medium-sized apartment building. Outside the WRHA, postal codes cover

larger geographic areas. As of 2001, there we¡e approximately 19,000 postal codes in
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Winnipeg and 6,000 in the remainder of the province. This could account for the

differences in mobility observed between the WRHA and rural RHA cohorts.

Despite these limitations, there are many advantages to using administrative data

to conduct population-based studies of mobility. Firstly, the amount ofdata contained in

administrative databases means that statistical power to detect small effects is high

(Mortensen, 1995). Since the databases contain individual-level information over time,

multiple databases can be linked to create medical histories (Mortensen, 1995).

Additionally, the data is not affected by recall bias, and data collection is not influenced

by the patient, the physician, or the researcher (Deyo et al., 1994; Mortensen, i995).

Lastl¡ since there is no primary data collection, analysis of administrative data is

generally cost effective and timely (Holley, 1998).

Policy Implications of the Research

This research is important from a policy perspective. In order to provide the most

equìtable distribution ofhealth and social services, it is important to know how the need

for services is distributed (i.e., where people live). Residential mobility partly accounts

for the concentration ofindividuals with mental illness in disadvantaged areas. The

movement ofpeople into and out ofareas can distort the area's level ofneed and lead to

the mal-distribution ofresources. For instance, individuals moving into an area (as well as

newly diagnosed individuals) add to the workload ofservice providers, such as

community mental health workers. Also, low prevalence rural areas may not have the

resources available to meet the needs of in-flowing individuals. Decisions ofwhere to

allocate psychiatric resources (i.e., number ofbeds, funding) should be based on a needs

assessment. Needs assessment algorithms for the allocation ofpsychiatric services, like
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the allocation of resources for HIV/AIDS in the us (which are currently based on the

location ofresidence at time ofdiagnosis), should factor in residentia[ mobility (cohn et

al., 1994).

Breslow et al. (1998) found a relationship between residential mobility and county

ofresidence; such that those who moved were more likely to be those who had been

accessing psychiatric emergency services outside oftheir county oforigin than those who

had been accessing services within their county oforigin. simitarl¡ Lamont et al. (2000)

found that the odds of moving were significantly higher for individuals who were

hospitalized in areas outside oftheir catchment area. Dembling et al. (2002) noted that

counties with a state psychiatric hospital had a net increase in the psychiatric patient

population. Additionally, both Dembling et al,. (2002) and DeVerteuil er al. (2006)

observed that individuals with severe mental illness (sMI) move in the opposite direction

of the general population; that is, individuals with SMI tended to move into inner city,

low income, yet service rich areas, while the general population tended to move into

higher income, suburban neighbourhoods. Thus, service-related factors may induce

residential mobility. Policy makers and service providers need to be aware ofthe amount

and direction ofresidential mobilitS because "By ignoring migration effects we run the

risk of promoting policies that unintentionally induce SMI migration through the

placement ofhealth and human service resources" (Dembling et a1.,2002). One of the

goals of mental health reform in Manitoba was to have services as close to home as

possible (Manitoba Health, 2002). The success of this goal would mean a reduction in

residential mobility (particular rural-to-urban migration) among individuals with mental

illness, as the need to move to access services would be eliminated.



The location ofservices is part of a larger social and built environment, an

environment that individuals accessing these services must live in and cope with. The

location ofservices may have tho unintended effect of drawing people to live in

stigrnatized and disadvantaged neighbourhoods, which could expose them to high-risk

behavior (e.g., drug abuse, smoking) and negatively impact their health.

Moving can be a stressful life event (Magdol, 2000; Raviv, Keinan, Abazon, &

Raviv' 1990). Moving may disrupt employment, education, and social support networks

and "may lead to increased social isolation and lack of support" (Abood et a1.,2002).

skelton (2002) writes, "for marginalized populations, mobility can be a particular source

of stress and an inhibitor of the development of support networks, hindering achievement,

undermining confìdence and perpetuating individuals' isolation and welfare dependency"

G,. 129).

The stress of moving may contribute to ill health. In Magdol's (2002) study using

National Survey data, movers had higher depression scores than non-movers. She found

that moving adversely affected women's mental health, but not men's, and this finding

held after controlling for sex differences in exposure to shessors and sex differences in

response to stress. Butler et al. (1973) similarly concluded that moving negatively

affected the mental health of females more than males. An informant in warfa et al.'s

study (2005) reported, "When you move to a new place, you lose the person with whom

you used to talk or you lose your relatives and friends. It will make you wony a lot and

you get a lot of anxiety'' þ. 9) and third informant said, ,,For some people, moving places

makes them ill but for others they were already ill and it will make things much worse for

them" (p. 9). This study demonstrated that individuals with mental illness are residentially

mobile; some of the moves may be unwanted and unnecessary. Thus, efforts need to be
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taken to minimize unwanted and unnecessary residential mobility because the stress

associated with moving, for already vulnerable individuals, may worsen their symptoms,

negatively affect their level of functioning, and contribute to a relapse.

Frequent residential mobility has the potential to create discontinuities in the

receipt ofhealth care. continuous care enables the physician and patient to determine

which therapies (e.g., anti-psychotic medication) wo¡k and do not work, as well as allows

them to develop a relationship a relationship of trust. Moving may prevent individuals

from continuing with the same health care provider(s). Thus, they may have to connect

with a new health care provider, which can be a difficult thing to do. It may also be

difficult to receive the same quality ofcare as provided by previous health care providers.

Ifan individual's health care records do not accompany him/her to the new health care

provider, he/she may have to start from scratch. often, mental health care recipients' do

not remember the names of the many medications they have been prescribed. Residential

mobilit¡ therefore, creates a challenge for health care providers and patients alike. The

results ofthis research suggest that Manitoba, like other canadian provinces, should

consider implementing the electronic health reco¡d to help ensure continuous care. An

electronic health record is a "secure lifetime record of an individual,s key health

information available to authorized health professionals electronically" (Alberta

Govemment, 2006).

This study found that individuals with mental disorders are vary in their

residentially mobility. stable housing is "essential to the effective management oftheir

illness" (social Planning council of winnipeg, 2001). Individuals with mental illness

may live in substandard housing and lack the financial resources and community supports

necessary to secure and maintain adequate housing (Goodwin & Lyons, 2001; Trainor,



Monell-Bellai, Ballantyne, & Boydell, 1993). In Manitoba, many adults who have a

mental illness rely on Employment and Income Assistance (EIA) as their main source of

income, of which $285 per month is allotted to shelter and utilities (Reynolds, 2002).

Based on the canadian Mental Health Association's statistics, in 2000, the average rent

for bachelor suite in the core area of Winnipeg was $327 per month, while the average

rent for a one-bedroom apartment was $463 per month.

Review of Best Practices in Mentql Health Reþrm (1997), Health Canada's

landmark document, is the framework for cur¡ent mental health reform in Canada,

including housing policy (Health canada,2003). cunently, canada is the only developed

country that does not have a national housing policy. The WRHA recently evaluated

residential care in the winnipeg Health Region. The wRHA report concluded that the

"present mental health residential care service system is not consistent with model

proposed in the Best Practice Guidelínes (1997), nor does it align with contemporary

models . .. The existing model does not meet the residential requirements of mental health

consumers, and has not kept pace financially to ensure quality services , . . and needs to be

significantly and substantially reo rganized" (winnipeg Regional Health Authonty,2002).

Thus, more funding for housing and housing resources and an increase in EIA would

likely reduce unwanted and unnecessary residential mobility and contribute to a higher

quality of life for individuals with mental illness. Additionally, support services need to

be in place, such as mental health or case workers, to help individuals find and maintain a

residence (assist with money management and daily chores, provide 24 hour crisis

intervention, etc.).

This study found that individualJevel and communityJevel variables were

associated with residential mobility. Ifa goal of policy makers and service providers is to
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reduce residential mobility among individuals with mental disorders then initiatives could

target at-risk individuals and,/or areas. This study identified that individuals with multiple

mental illness diagnoses are at most risk ofmoving often. Also, younger individuals and

individuals who have a lot ofcontact with the health care system are most likely to move.

Although, community-level variables were only weakly associated with residential

mobility, area-based initiatives may reduce residential mobility among the mentally ill.

weich et al. (2003a) writes "the absence of statistically significant 'area effects, does not

mean that area-based initiatives are unlikely to prove effective . .. certainly deprived

persons tend to be clustered in deprived places, whether or not place itself contributes to

this phenomenon" k,. 736). The community-level variable, the percentage of individuats

who moved in one-year, was significant in many of the models - individuals who lived in

residentially unstable neighbourhoods were more likely to move. Thus, areas with high

levels ofresidential tum-over could be targeted - implementing initiatives to reduce

overall (unwanted) neighbourhoodJevel mobility would likely reduce residential mobility

among individuals with mental disorders.

Directions for Future Research

Further research with this dataset could be undertaken to identify individuals who

'definitely' had a particular diagnosis (strict definition) and compare their residential

mobility with individuals who 'probably' had a particular diagnosis (liberal definition).

These definitions could be created based on the number ofcontacts with the health care

system that resulted in the specific ICD-9-cM mental disorder diagnostic code. As well,

data on the type ofphysician who recorded a diagnosis might also be used to distinguish

between those who definitely or probably had a mental diso¡der. psychiatrists are the
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most qualifled physicians to diagnosis mental disorders, so a mental illness diagnosis by a

psychiatrist may be more accurate than a diagnosis by a family physician.

In this stud¡ there were four groups with a single diagnosis and a fifth group with

more than one mental disorder diagnosis. The cohort could be partitioned into groups

with a single disorder (i.e., schizophrenia) and groups with that same disorder diagnosis

and at least one other co-occurring disorder diagnosis (i.e., schizophrenia and a substance

abuse disorder).

One of the criteria for inclusion in the cohort was continuous residence in the

Manitoba from April 1998 to June 2004. Previous research has demonstrated that the

general population is more likely to move a short distance than a long distance (Magdol,

2000; Rogerson &,Han,2002). Further research could examine the frequency with which

people with mental illness move into or out of Manitoba (compared to the general

population), and the characteristics that distinguish the intra-provincial movers from the

inter-provincial movers.

There is some evidence to suggest that individuals with mental illness move to be

closer to health services (Breslow et al., 1998; Dembling et a1.,2002). However,

administrative data have not previously been used to examine the relationship between

mobility and proximity to health services. Using administrative data, it is possible to

determine where individuals live in relation to where they access health care services

using the postal code ofthe physician billing address or acute care facility. However, it is

important to recognize that a physician's billing address does not always correspond to

the location from which services are provided, which may result in some bias in study

results-
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one of the goals of Manitoba mental health reform was to provide mental health

services "as close to home as possible (i.e., where they live, leam, work and play),,

(Manitoba Health,2002). Mental health reform in the past 10 years has included closing

two provincial mental health centres, reducing the number ofpsychiatric acute care beds

in winnipeg while simultaneously increasing the number of psychiatric beds in rural

Manitoba, and increasing the number of community-based sewices. If one reason that

individuals move is because ofaccess to mental health services, then there should be

fewer people moving today than 10 years ago when mental health services were

concentrated in winnipeg. one of the advantages of linked administrative data is that

longitudinal health services and residential location profiles can be created. Thus, one can

examine residential mobility over time to determine if there has been a decrease in

residential mobility as a result ofregionalizing mental health services and increasing the

number of community-based services.

There are many reasons why individuals with mental illness move, including

access to more affordable and,/or desirable housing, accessibility to health and social

services, employment or education opportunities, marriage, to be closer to family and/or

füends, and stigma and lack ofunderstanding among landlords and fellow tenants.

Researchers have conducted qualitative research on residential mobility of

immigrants/refugees and single mothers (Skelton, 2002; W affa et al., 2005), but the

review of literature for the cunent study did not identifu any qualitative research on

residential mobility among individuals with mental illness. conducting interviews or a

community survey would shed insight on why individuals with mental illness move,

whether moving was intended and desirable or unintended and undesirable, how moving

intersects with resources (e.g., health, housing, employment), and how moving affects



quality of life. Interviews or a community survey would also serve as a validity check for

the results obtained using administrative data.

Abood et al. (2002) found that there were significant differences in residential

mobility after the onset ofillness (first diagnosis), but not before the onset ofillness

between individuals with bipolar affective disorder and individuals with other psychiatric

illnesses (not including schizophrenia). Lix et al. (2006b) and Lix et al. (2006a) did not

find differences in residential mobility among individuals newly and previously

diagnosed with schizophrenia. Abood et al. (2002) obtained their information from self-

reports. using administrative data, one could examine residential mobility pre and post

first diagnosis and over the course ofillness to answer such questions as: Is the onset of

illness related to increased./decreased residential mobility?

One of the concems with residential mobility is that it can create discontinuities in

the receipt ofhealth care. By using administrative data, one could determine ifindividuals

with diagnoses for mental disorders access the same health services before and after

moving þarticularly for those residing and moving within the city of Winnipeg).

Social selection is one theory to explain the geographic distribution of mental

illness, particularly the concentration of individuals with severe mental illness is

disadvantaged and socially disorganized neighbourhoods in the inner city. The role of

social causation, the other main theory, to explain this geographic concentration could be

examined using adminishative data. For example, one could defìne a cohort of

individuals who live in a particular area of the city (inner city) and follow them over time

to see if they are more likely to develop a mental illness than individuals who live in

another area of the city (suburbs).
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Future research could also be carried out to test the association between other

community-level variables and residential mobility. This study examined the association

between residential mobility and a few specifìc community-level characteristics. Because

there was a high degree ofcollinearity between the communityJevel variables only

selected ones were chosen to include in the models. The Statistics Canada census contains

many communityJevel variables, including features of the built environment, such as the

percentage ofhouses in need of major repairs and the percentage ofhouses built before

1946. Galea et al. (2005) found that individuals residing in physically run-down

neighbourhoods were more likely to report depressive disorders. It is possible that a

neighbourhood with decrepit and deteriorating buildings may 'push' (drive) able-bodied

people out and may contribute to the stress ofindividuals living there (leading to poorer

health). Also, an index ofdeprivation could be created from communityJevel variables,

as has been done in studies on small area variation in mental health service use (Holley,

1998; Stuart, 2000; Thomicroft, 1991), and the relationship between the index of

deprivation and residential mobility could be tested. Also, linking crime data to place of

residence may reveal an association with residential mobility. Individuals may move out

('pushed out') of crime-ridden neighbourhoods because they fear for their safety (and

their families).

Conclusions

In this stud¡ administ¡ative data were used to define a cohort ofindividuals with

different types of mental illnesses. The longitudinal nature of the data allowed a

residential history to be created. Residence location was available at various geographic

scales, including six-digit postal code, RHA district, intra-urban area, and RHA.



Residential mobility was defined according to the degree, frequency, and direction of

residential moves.

After controlling for individual-[evel and community-level characteristics,

individuals with co-occurring disorders were more residentially mobile and moved more

often than individuals with a single diagnosis. The schizophrenia group was significantly

less likely to move from the inner core to the suburbs, while the substance abuse and

anxiety disorders group were significantly less likely to move from the suburbs to the

inner core compared to the co-occurring disorders group. community-level characteristics

were significantly associated with residential mobility, however contributed little

additional explained variation. The individual-level characteristics accounted for mo¡e of

the variation. The administrative data available in Manitoba is a powerful data resource to

examine the association between health and residential mobility. Future research should

build on this study to examine the individual-level and community-level characteristics

associated with residential mobility among groups with other health conditions.
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Äppendix A: Other Definitions of Residential Mobility

The residential mobility of the cohort was also examined according to the

following definitions of mobility (no inferential analyses were performed on these

mobility definitions):

Municipality move - defìned as a change in postal code in the Observation period

corresponding to a move to a different municipality. The WRHA was treated as a

single municipality.

RHA district moves - defined as a change in postal code in the Observation

Period corresponding to a move to a different RHA district. The WRHA was

treated as a single RHA district.

RHA moves - defined as a change in postal code in the Observation period

corresponding to a move to a different RHA.

Region move - a change in postal code in the Observation period corresponding to

a move between the WRHA and rural RHAs,

Single region move - one change in region ofresidence during the Observation

Period, either from the WRHA to a rural RHA or from a rural RHA to the WRHA,

identiffing single region movers. Single region movers are a subset ofregion

movers (the other region movers are multiple region movers (see below)). The

following definitions are different ways ofdescribing single region moves.

o Rural RHA to WRHA move - a change in postal code in the Observation

Period conesponding to a move flom a rural RHA (non-Winnipeg) to the

WRHA.
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Rural RHA to inner core move - a change in postal code in the

Observation Period corresponding to a move from a rural RHA (non-

Winnipeg) at baseline to the inner core of the WRHA at end point.

Rural RHA to outer core move - a change in postal code in the

Observation Period corresponding to a move from a rural RHA (non-

Wimipeg) at baseline to the outer core of the WRHA at end point.

Rural RHA to suburb move - a change in postal code in the Observation

Period corresponding to a move from a rural RHA (non-Winnipeg) at

baseline to the suburbs of the WRHA at end point.

WRHA to rural RHA move - a change in postal code in the Observation

Period corresponding to a move from the WRHA to a rural RHA

Inner core to rural RHA move - a change in postal code in the Observation

Period corresponding to a move from the Winnipeg inner core to a rural

RHA.

Outer core to rural RHA move - a change in postal code in the

Observation Period corresponding to a move from the Winnipeg outer core

to a rural RHA.

Suburb to rural RHA move - a change in postal code in the Observation

Period corresponding to a move from the Winnipeg suburbs to a rural

RHA.

Multiple region moves - two or more changes in region of residence (WRHA and

rural RHAs) during the Observation Period, identifying multiple region movers.

Multiple region movers retum to their initial region ofresidence at least once.
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Multiple region movers are a subset of region movers (the other region movers are

single region movers).

The following are other definitions ofintra-urban residential mobitity:

o CCA move * a change in postal code in the Observation period corresponding to a

move among the 75 Winnipeg CCAs.

¡ Area move - a change in postal code in the Observation period corresponding to a

move among the Winnipeg intra-urban areas (i.e., inner core, outer core, and

suburbs). single area movers and multiple area movers are subsets ofarea movers.

o Single area move - one change in intra-urban area of residence durìng the

Observation Period.

o Multiple area moves - two or more changes in intra-urban area of

residence in the Observation Period.

Results for Other Definitions of Resídenrial Mobility

Overcll,20.2%;o of the cohort moved to a different municipality during the

observation Period (see Table 44); this ranged between 18.5% of the anxiety disorders

group to 24.5%;o of the personality disorders group. Overall, 8.8% % of the cohort moved

to a different RHA district during the observation Period (the wRHA was considered one

RHA district). The substance abuse disorders group was the most residentially mobile

(1 1.6% moved to a different RHA district), and the schizophrenia group was the least

residentially mobile (only 6.0% moved to a different RHA district). overall, 7.4 %o of the

cohort moved to a different RHA during the observation period. Again, the substance

abuse disorders group was the most residentially mobile (9.4o% moved to a different

RHA) and the schizophrenia group was the least residentially mobile (5.2%).
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Table 44. Residential Mobility by Diagnostic Group for the Study Cohort

Substance
Schizophrenia Personality Abuse Arxiety Co_Occurring
(N : t,271) (N =21s) (N = t3,zs5) (N :36,322) (N :3s,366)

VariableN%N%N%"N"/"N% i
RHA District Move 76 6.0 24 8.7 1,545 11.6 4,486 7.5 3,886 9.9
ìvlunicípality Move 243 19.1 70 25.5 2,483 tB.1 11,083 tB.5 9,144 23.2

Regíon Res idential Mobility

There were 9,165 individuals who changed their region ofresidence (i.e., moved

between the rural RHAs and the WRHA) during the six-year study period, and 6,419 of

these individuals changed their region ofresidence during the four-year observation

Period (or 5.6% of the entire cohort). Individuals who changed regions during the

observation Period are referred to ÍÌom here on in as region movers. The personality

disorders group had the largest percentage ofregion m overs (7.60/o) and the schizophrenia

had the smallest percentage of region movers (4.2%) (see Table 45).

Among the region movers, there were 3,157 individuats who resided in a rural

RHA at baseline and 3,262 individuals resided in the WRHA at baseline. The majority of

the region movers (872%) changed their region ofresidence only once during the

Observation Period; specifically, 2,705 individuals moved f¡om a rural RHA into the

WRHA and 2,6ó0 individuals moved from the WRHA into a rural RHA. These

individuals were classified as single region movers. The personality disorders group had

the highest percentage of rural RHA to WRHA single region movers (3.3%) and WRHA

to rural RHA single region movers (2.9o/o). The schizophrenia group had the smallest

percentage of rural RHA to WRHA single region movers (2.0%) and WRHA to rural

RHA single region movers (1.8%) (see Table 45).



The rural RHA to WRHA single region movers were more likely to reside in the

suburbs (54.4%) than the irurer core (413%) or the outer core (4.3%) by the end of the

observation Period. There were up to as many as seven changes postal code among the

rural RHA to WRHA single region movers, thus it was possible that these individuals did

move directly to one of three intra-urban areas that they were residing in by the end of the

Observation Period.

The wRHA to rural RHA single region movers were more likely to be residing in

the suburbs (57.82%) than the inner core (38,05%) o¡ the outer core (4.14%) at baseline.

There was a maximum of eight postal codes changes among the WRHA to rural RHA

single region movers, thus it was possible they changed areas within the wRHA before

moving out of the WRHA.

Residential mobility from rural RHAs to the three intra-urban areas of the wRHA

and from the three intra-urban areas of the WRHA to rural RHAs was examined by

diagnosis for the single region movers. Because of small numbers for some of the

diagnostic groups, individuals with a single diagrosis were combined with individuals

who had co-occurring mental disorder diagnoses. For example, individuals with a single

diagnosis of schizophrenia (schizophrenia group) were combined with individuals who

had a diagnosis of schizophrenia plus another mental disorder diagnosis (originally part of

the co-occurring disorders group). Because individuals in the odginal co-occurring

diso¡ders group had at least two different mental disorder diagnoses (at least one

diagnosis of schizophrenia, anxietS substance abuse, and personality disorders; the

second mental disorders diagnosis was one ofthese four mental disorders or some other

mental diso¡der diagnosis), the four groups were not mutually exclusive.
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Rural RHA to wRHA single region movers with a diagnosis of schizophrenia (iy'

: 90), personality disorders (N = 92), and substance abuse disorders (N :727) were more

likely to move to the irurer core (s chizophrenia 77.8%; personality disorders 56.5%;

substance abuse disorders 53.8%) than to the suburbs (schizophrenia 17.8%; personality

disorders 32.6%; substance abuse disorders 43.2%). Individuals with a diagnosis of an

anxiety disorder (N= 2,101) exhibited the opposite pattem; they were more likely to

move to the suburbs (58 .2%) than to the inner core (37 .3%o) .

A similar pattem was observed among the WRHA to rural RHA single region

movers. wRHA to rural RHA single region movers with a diagnosis of schizophrenia (iy'

= 64), personality disorders (N : 7 6), and substance abuse disorders (N: 657) were more

likely to reside in the inner core at baseline (schizophrenia 60.9%; personality disorders

51.3%; substance abuse disorders 55.86%) than the suburbs (schizophrenia 35.9%;

personality disorders 42.1%o; substance abuse disorders 41.9%). On the other hand,

individuals with a diagnosis of an anxiety dis order (N = 2,125) were more likely to reside

in the suburbs (609%) than the irurer core (34.5%) at baseline.

There were 1,054 individuals who were classified as multiple region movers -

sometime during the Observation Period they retumed to their baseline region of

residence. specifically, 42.9%o of the multiple region movers resided in a rural RHA at

baseline and 57.1% of the multiple region movers resided in the wRHA at baseline. The

majority of the multiple region m overs (87.4vo) resided in the same region of residence at

the beginning and end of the observation Period. There were as many as five changes in

region ofresidence during the observation Period. The majority of the multiple region

movers (84.5%) moved twice.



Table 45. Region Residential Mobility by Diagnostic Group for the Study Cohort

Substance
Schizophrenia Personality Abuse Anxiety Co-Occurring

_ . (N = t,271) (N : 27s) (N = t3,2ss) (N : 36,322) (N :3s,366)
VariableN%N%N/"N"/"N%
Re

Rural RHAs to WRHA 26 2.1 9 3.3 396 3.0 1,198 2.0 l,t4} 2.9
WRHA to Rural RHAs 23 i.8 I 2.9 367 2.9 t,303 2.2 1,028 2.6

Ur b an Res identia I M obi lity

other definitions of urban residential mobility were examined - specifically moves

across the 75 ccAs and the three urban areas (inner core, outer core, suburbs) - and are

presented in Table 46. As mentioned in the Results section, 32.8%o of the wRHA cohort

moved during the observation Period, overall, 28.2vo of individuals moved to a different

ccA during the observation Period, ranging from 24.77o of individuals in the anxiety

disorde¡s group to 38.1% of individuals in the personality disorders group. Overall,

12.6%o of tndividuals moved to a different area during the observation peri od,, and 20.2To

moved within their area of residence. The movers were more likely to move within their

area than move to a different area; specifically, among the movers,39.5o/o of the co-

occurring disorders, 38.0% of the personality disorders, 3'l.7%o of the anxiety disorders,

36.6% ofthe substance abuse disorders, and 33.4To of the schizophrenia groups moved to

a different area.
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Table 46. Urban Residential Mobitity by Diagnostic Group, Winnipeg Regional Health

Authority Cohort

Substance
Schizophrenia Personality Abuse

(¡/ = 861) (¡¿: 189) (¡/:6,045)
Anxiety Co-Occuning

(N :36,322) (N = 23,913)
Variable ¡/%N%N% ¡/% N%
CCA Move
Area Move

265 30.8 72 38.1 1,813 30.0
99 1 1.5 30 15.9 '164 t2.6

8,965 24.',1

3,983 I r.0

'7,901 33.0
3.584 15.0

Among the 8,460 individuals who moved to a different area during the

Observation Period, 82.0% changed areas only once. The maximum number of area

changes was five.

WRHA area movers were classified as single area movers and multiple area

movers. Single area movers had only one change in area ofresidence during the

Observation Period (the baseline (June 2000) and study end date (June 2004) areas of

residence were different). Multiple area movers had more than one change in area of

residence during the Observation Period.

There were 6,940 individuals classified as single area movers. Of the 2,957

individuals who lived in the inner core at baseline and were single area movers, gg.1%

moved to the suburbs and 12.0%o moved to the outer core. There were 844 individuals

who lived in the outer core at baseline and were single area movers. They were more

likely to move to the suburbs (60.70/o) than to the irurer core (39.3%)by the end of the

observation Period. There were 3,139 individual who resided in the suburbs at baseline

and were single area movers. They were more likely to move to the inner core (g3.0%)

than to the outer core (17.0%) during the Observation Period.



There were 1,520 individuals who were multiple area movers. Of the ó51

individuals who lived in the inner core at baseline and were multiple area movers, g3.60z

resided in the inner core, 53%o rcsided in the outer core, and 10.8% resided in the suburbs

by the end of the observation Period. There were 145 individuals who resided in the outer

core at baseline and were multiple area movers. By the end ofthe observation period,

these individuals were almost equally likely to retum to the outer core (31.0%) as to

reside in the inner core (31.7%o) or the suburbs (37.2%).Therewerc724 individuals who

resided in the suburbs at baseline and were multiple area movers. They were more likely

to reside in the suburbs (79.7%o) than the inner core (15.5%) or the outer core (.5%) by

the end of the Observation Period.

Residential Mobilìty among the Inner Core Residents

Residential mobility was examined among the irurer core dwellers and the results

are presented inTable 47 . Many of the inner core dwellers moved during the observation

Penoð (42.6%). Overall, the irì-ner core dwellers were more likely to move within the

irner core (25.4tt/o) than move out of the irurer core (17.3%) (i.e., had an area move)

during the observation Period. The personality disorders group was most likely to move

out of the inner core (18.8%), while the schizophrenia group was least likely to move out

of the in¡er core (8.9%). The majority of individuals who had an area move resided in the

suburbs at June 2004 (end point) (74.1%); the remaining individuals either moved back to

the inner core or moved to the outer core. All of the groups were more likely to move

within the inner core than move out of it (or move to the suburbs). However, the anxiety

disorders group was almost equally likely to move out of the inner core (17.3þ as move

within the imer corc (19.7%o).
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Table 47 . Residential Mobility of Inner Core Residents, Winnipeg Regional Health

Authority Cohort

Substance

Schizophrenia Personality Abuse Anxiety Co-Occurring
(¡/ = 473) (1l/ = 6e) (¡/ :2,143) (N : e,835) (?\/ = 8,381)

Variable N%¡/%¡/%No/o N%
AnyMove 189 40.0 34 49.3 989 46.2 3,634 37.0 4,061 48.5

A¡eaMove 42 8.9 13 18.8 343 16.0 1,700 17.3 1,510 18.0

MovedtotheSuburbs 29 6.1 9 13.0 261 t2.2 1,312 13.3 1,063 tz.'l
Moved within the
lrnerCore 147 31.1 21 30.4 646 30.t 1,934 19.7 2,551 30.4

Residential Mobilily among the Suburb Resìdents

Residential mobility was examined among the suburb dwellers and the results are

presented in Table 48. Slightly more than one-quafter ofthe suburb dwellers moved

during the Observation Period (28.3%). Only 9.2% of the suburb dwellers moved out of

the suburbs (i.e., had an area move), while 19.1% moved within the suburbs during the

Observation Period. The schizophrenia group was most likely to move out of the suburbs

(14.8%), while the anxiety disorders group was least likely to move out of the suburbs

(7.5%). Interestingly, the schizophrenia group was least likely to move out of the inner

core, but most likely to move out of the suburbs. The majority of individuals who had an

area move resided in the inner core at June 2004 (end point) (70.3o/o); the remaining

individuals either moved back to the suburbs or moved to the outer core. All of the groups

were more likely to move within the suburbs than move out of it (or move to the iruter

core). However, the schizophrenia group was equally likely to move out of the suburbs

(14.8%) as move within the suburbs (14.8%).
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Table 48. Residential Mobility of Suburb Residents, winnipeg Regional Health Authority

Cohort

Substance
Schizophrenia Personality Abuse Anxiety Co-Occurring
(¡/:32s) (¡/=96) (¡/=3,s43)(¡/:24,136)(N= l3,e3l)

Variable ¡/ % ¡¿ % ¡/ % ¡/ % N %
AnyMove
Area Move

96 29.5 37 38.5 990 27.9 6,288 26.1 4,464 32.0
48 14.8 10 10.4 333 9.4 1,812 7.s 1,660 11.9

Moved to the
Inner Core 36 11.1 8 8.3 251 7.1 1,204 5.0 1,217 8.7
Moved within
theStblrbs 48 14.8 27 28,1 657 18.5 4,476 18.5 2,804 20.1

Rural RHA Residential Mobility

Other definitions of residential mobility were examined among the rural RHA

cohort and the results are presented in Table 49. These defìnitions correspond to moves of

varying distances; across RHAs, RHA districts, and municipalities. RHAs are the largest

geographic areas and municipalities are the smallest.

During the four-year Observation Period, 5.0% of the rural RHA cohort moved to

a different RHA,9.2o/o moved, to a different RHA district, and |}.4%omoved to a different

municipality. The co-occurring disorders group was the most likely to move and the

personality disorders group was the least likely to move. The rank order of the most

mobile to the least mobile groups was not the same for these three measures of residential

mobility. For moves across RHA districts and RHAs, the substance abuse disorders group

(second most mobile) was more mobile than the anxiety disorders group (third most

mobile), however, for moves across municipalities, the anxiety disorders group was more

likely to move than the substance abuse disorders group.



Table 49. Rural Residential Mobilit¡ Rural Regional Health Authority Cohort

Schizophrenia Substance Abuse Anxiety Co-Occurring

Municipality Move 30 9.0 576 9.6 t,936 10.0 1,381 ll.8

(N = 33s) (N = 6,012) (N = 19,427) (N = 11,7s6)
VariableN%¡/%N%------ñ-

;-
RHA District Move 23 6.9 615 lO.Z t,597 8.2 l,Z2t 10.4



Appendix B: Spearman-Brown Correlation Coefficients for Community Charâcteristics

Table 50. Spearman-Brown Cor¡elation CoefEcients for Community Characteristics, Wiruripeg Community Centre Areas

Social Isolation
Socioeconomic

Social Disorganization 9. Single Parent
10. One Year Mobility

2. Separated

3 .Widowed
4. Married
5 .Live Alone
6. Median Household Income
7. Unemployed
8. Less than G¡ade 9 Education

I 2

0.83

0.36 -0.84
- -0.38

-0.87

4

0.78

0.68

0.72
-0.73

5

-0.82
-0.84
-0.51

0.92
-0.72

6

0.38

0.47
-0.06
-0.62

0.15

-0.55

7

0.44
0.59
0.34
-0.52

0.19
-0.67

0.47

8

0.77
0.82
0.31

-0.87

0.53
-0.89

0.6s
0.67

9 10

0.69
0.64
0.26

-0.83
0.63

-0.72

0.52

0.25
0.'73

1l
0.64
0.63

0.25

-0.76

0.66

-0.66
0.43

0.14
0.62
0.89



Table 51. Spearman-Brovm Correlation Coefficients for Community Characteristics, Rural Regionai Health Authority Districts

Demo

2. Separated - -0.30 -0.66 _0.15 _0.04 0.62 _0.08 O.7O 0.43 0.46 O.O7 0.14 0.34
3. Widowed - 0.19 0.83 -0.38 -0.40 O.O5 -0.31 -0.3j _0.46 0.25 0.25 _0.01
4. Manied - 0.17 0.39 _0.81 _0.29 _0.g3 -0.50 _0.37 _O.z.t 0.09 _0.23

Social Isolation 5. LiveAlone - -0.06 -0.4t _0.27 _0.32 _0.16 _0.28 0.33 O.3j 0.17Socioeconomic 6. Median Household I¡come - -0.32 _0.74 _0.40 0.18 0.29 _0.10 _0.I0 O.l2
7. Unemployed - O.Zg 0.88 0.42 0.44 O.tj _0.24 0.15
8.Iæss than Grade 9 Fducatio¡ _ 0.30 _0.11 _0.17 _0.07 _O.O.t _O-25

Social Disorganization 9. Single Parent _ A-4g 0.46 0.20 _0.08 0.22
10. one year Mobility _ o.8l 0.23 o.t1 0.38
11. Five year Mobility _ 0.r5 0.15 0.40

Health Carc Infi-astructr¡re 12. General Practitioner Rate _ 0.20 O.Z7
13. Other Specialists Rate _ 0.54
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