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Background:  This  study  explores  the spatial  accessibility  of outpatient  drug  treatment  facilities  and  the
potential  relationship  with  drug  use-related  outcomes  among  Mexican  American  heroin  users.
Methods:  Secondary  data  on 219  current  and former  heroin-injecting  Mexican  American  men  aged  45
and  older  were  drawn  from  a research  study  in Houston,  Texas.  We  used  geographic  information  systems
(GIS)  to derive  two  spatial  accessibility  measures:  distance  from  one’s  place  of residence  to  the  closest
drug  treatment  facility  (in  minutes);  and the  number  of  facilities  within  a 10-minute  driving  distance
from  one’s  place  of  residence.  Exploratory  logistic  regression  analyses  examined  the  association  between
the  spatial  accessibility  of  drug  treatment  facilities  and  several  drug  use-related  outcomes:  internal  locus
of control  (LOC);  perceived  chances  and  worries  of injecting  in the  next  six  months;  treatment  utilization;
and  location  of  last  heroin  purchase.
Results:  Participants  with  greater  spatial  access  to treatment  programs  were  more  likely to  report  a higher
chance of  injecting  in  the  near  future.  However,  while  current  heroin  users  were  more  worried  about
injecting  in  the  next  six months,  greater  spatial  access  to  treatment  programs  seemed  to  have  a  buffering
effect.  Finally,  those  who  lived  closer  to a treatment  programs  were  more  likely  to  have  last  purchased

heroin  inside  the  neighborhood  versus  outside  the  neighborhood.  Spatial  accessibility  was  not  associated
with internal  LOC  or treatment  utilization.
Conclusion:  The  findings  showed  that the  presence  of  outpatient  treatment  facilities—particularly  services
in  Spanish—may  influence  perceived  risk  of future  heroin  use  and  purchasing  behaviors  among  Mexican
American  men.  Implications  for future  spatially-informed  drug  use research  and  the  planning  of  culturally
and linguistically  responsive  drug  treatment  programs  are  discussed.

© 2014  Elsevier  B.V.  All  rights  reserved.
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Racial and ethnic minority groups—especially

ispanics—continue to face significant disparities in access to
rug use treatment and other related services. Compared to
on-Hispanic Whites, Hispanics tend to utilize fewer services, be
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less satisfied with the treatment they do receive, be more likely to
prematurely terminate treatment, and exhibit poorer treatment
outcomes (Alegria et al., 2006; Alvarez, Jason, Olson, Ferrari, &
Davis, 2007; Hser, Huang, Teruya, & Anglin, 2004; Substance Abuse
and Mental Health Services Administration, 2009a). While access
to care has been generally studied based on wait time to enter
treatment or as a service barrier to care, limited research has
explored the geographic accessibility of treatment for Hispanic
communities with great need for services (Guerrero, Kao, & Perron,
2013; Guerrero, Pan, Curtis, & Lizano, 2011).

The environmental context of illicit drug use is a complex phe-

nomenon that requires an ecological or multilevel perspective
(Galea, Nandi, & Vlahov, 2004). With the advent of increasingly
accessible Geographic Information Systems (GIS) and other tech-
nologies, researchers have a broad range of spatial tools to analyze
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ndividual health and behavior in the context of their surround-
ng environments (Borrell, 2011). The influence of geography and
ther environmental factors on drug use, addiction, and treatment
s still a relatively new, but emerging, field of inquiry (McLafferty,
008). As recently as 2006, the Association of American Geogra-
hers and the National Institute on Drug Abuse (NIDA) held a joint
ymposium to explore the linkages between geography and drug
ddiction. The report coming out of this symposium recommended
everal key areas for future research, including “the locational anal-
ses of drug addiction treatment and service delivery facilities” and
the use of Geographic Information Systems to better understand
nd respond to drug addiction” (Thomas, Richardson, & Cheung,
008, p. vi).

Guided by these recommendations, we  conducted an
xploratory study to look at the spatial accessibility of outpa-
ient drug treatment facilities and its potential relationship with
nternal locus of control, drug use, and treatment utilization
mong Mexican American current and former heroin users. The
erm “spatial accessibility” refers to the aspect of access that
ocuses on the geographic location of services (Guagliardo, 2004;
iggs, 2005, 2009). Two broad research questions guided this
xploratory study: (1) What is the impact of spatial accessibility on
rug addiction and treatment utilization among this population?
nd (2) Does spatial accessibility have a differential impact on
urrent users, compared to former users and those currently in
ethadone treatment? To address these questions, this study

sed secondary data from a study of Mexican American current
nd former heroin users living in Houston, Texas. Findings from
his exploratory study could inform drug policy in the funding and
esign of drug treatment programs in the community.

patial accessibility, drug use, and treatment utilization

Access to services is a multidimensional issue, reflecting the
egree of “fit” between individuals and the service delivery sys-
em (Penchansky & Thomas, 1981). Spatial accessibility focuses on
he geographic location of services and its potential effects on an
ndividual’s ability or willingness to utilize services (Guagliardo,
004; Higgs, 2005, 2009). Spatial access is based on the concept of
istance decay, which assumes that access or utilization decreases
s the distance from the service increases, and is commonly opera-
ionalized as distance to/from a service or the quantity or density of
ervices within a certain area. Previous research on spatial accessi-
ility has largely focused on the issue of “potential” accessibility (or
he availability of services for individuals that might be in need), as
pposed to “realized” accessibility (or the actual utilization of ser-
ices by individuals) (Higgs, 2009). Despite increased attention, the
otential relationship between the spatial organization of services,
tilization, and outcomes is relatively unexplored.

There is growing evidence regarding the spatial nature of drug
reatment facilities (Perron, Gillespie, Alexander-Eitzman, & Delva,
010), including the relationship between drug treatment facili-
ies and minority communities (Guerrero et al., 2013). However,
pecific research on the spatial accessibility to drug treatment facil-
ties and its effects on drug addiction and treatment utilization
re limited. For example, Beardsley, Wish, Fitzelle, O’Grady, and
rria (2003) found that patients who traveled less than one mile to
articipate in substance abuse treatment programs in Baltimore,
aryland, USA were more likely to complete the program than

hose who traveled more than one mile. They also found that par-
icipants who lived more than four miles away from a program

ad shorter lengths of stay in treatment. Similarly, Fortney, Booth,
low, Bunn, and Cook (1995) found that US veterans were less likely
o participate in aftercare treatment (for alcoholism) if they lived
urther away (in miles) from the treatment program.
Drug Policy 25 (2014) 598–607 599

In contrast, the spatial accessibility of drug treatment pro-
grams may  also be associated with poorer outcomes, such as
increased drug use and decreased treatment adherence. For exam-
ple, Archibald (2008) found that regions with greater density of
services providers were associate with greater prevalence of sub-
stance abuse while another study by Whetten et al. (2006) showed
that among HIV-positive persons, greater distance from a clinic
was associated with higher participation in substance abuse and
mental health programs (although not with retention and engage-
ment). Finally, Stahler et al. (2008) found that a high density of
12-step, self-help groups (Narcotics Anonymous and/or Alcoholics
Anonymous) was  associated with a decreased likelihood of patients
diagnosed with comorbid mental health and substance abuse dis-
orders in continuing treatment.

Even less research exists with respect to the geography of
treatment programs and its impact on minority populations, specif-
ically Hispanics. Recent studies (Guerrero et al., 2011, 2013) have
explored the use of GIS as a tool to identify specific Hispanic
communities with less access to Spanish-serving treatment facili-
ties in Los Angeles County, California, United States. For example,
Guerrero and colleagues (Guerrero et al., 2013) used spatial auto-
correlation analysis to identify five “hot spots” or communities,
which had high concentrations of Hispanics (74–86%) and were sig-
nificantly farther from Spanish-serving facilities than the rest of the
county.

Conceptual framework

Bronfenbrenner’s Ecological Systems Theory places individuals
in the context of their surrounding environment, in which the
interactions between multiple systems can influence individual
health or well-being, as well as behaviors (Bronfenbrenner, 1974,
1979). The accessibility of services is not only a function of individ-
ual characteristics; the capacity or willingness to utilize services
is often influenced by one’s environment. In the drug use con-
text, a framework proposed by Jacobson (2004) emphasizes the
importance of considering ecological factors in addition to personal
characteristics when studying treatment outcomes. He suggests
that neighborhood drug availability and community resources
are important factors in treatment outcomes and relapse, and
that neighborhood disadvantage can influence individual attitudes
toward treatment through perceptions of reduced personal effi-
cacy. In addition, the neighborhood in which a treatment facility
is located may  have an influence on the facility’s clients; however,
this influence can be either positive or negative. Finally, the distance
and related travel burden from home to treatment are components
of Jacobson’s framework for place’s role in treatment attrition.

One potential mechanism could be the impact of neighbor-
hood characteristics (e.g. the lack of resources) on an individual’s
drug-related locus of control (LOC), which focuses on whether an
individual believes that outcomes in life are related to his or her
“own behavior or attributes versus the degree to which he feels the
reward is controlled by forces outside of himself and may  occur
independently of his own actions” (Rotter, 1966, p. 1). Individuals
with a more internal LOC orientation believe in their own personal
agency and those with a more external LOC orientation feel more
powerlessness over their lives. In general, higher internal LOC is
associated with more positive outcomes for drug use and mis-
use (De Moja, 1997; Hall, 2001; Haynes & Ayliffe, 1991; Murphy
& Bentall, 1992; Oswald, Walker, Krajewski, & Reilly, 1994). As it
relates to the spatial accessibility of drug treatment facilities, the

lack of resources and services in one’s neighborhood may  be related
to one’s perceptions of control or efficacy (Boardman & Robert,
2000; Christie-Mizell & Erickson, 2007; Ross, Mirowsky, & Pribesh,
2001).



6 nal of 

M

S

m
H
m
2
r
a
(
R
H
o
c
(
D
d
t
2
i
i
2

D

D
t
C
a
m
A
r
w
a
d
c
f
p
s
i
a
t
T
T
I

o
o
h
m
a
a

i
w
A
L
w
g
M
b
S
t

00 D. Kao et al. / International Jour

ethods

tudy location

Houston, Texas is the fourth most populous city and third
ost populous county (Harris County) in the United States. The
ouston metropolitan area has a population of approximately 5.8
illion people (United States Census Bureau Population Division,

010). Approximately half of the population in Houston and Har-
is County is Hispanic. Moreover, 73% of Hispanics in Houston
nd Harris County are of Mexican/Mexican American heritage
City of Houston Planning and Development Department, 2012).
ecruitment for the current study focused on Southeast and North
ouston, predominantly Mexican American areas with high rates
f poverty and psychosocial strife. Both areas have high under-
lass characteristics, including the highest concentration of poverty
over 40%) in the city of Houston (City of Houston Planning and
evelopment Department, 2004) and high rates of high school
ropout, male unemployment, households receiving public assis-
ance, and female-headed households (Valdez, Kaplan, & Curtis,
007). These Mexican American communities tend to be socially

solated enclaves highly protective of its members and closed to
ndividuals from other communities (Valdez, Neaigus, & Kaplan,
008).

ata and sample

This study utilized data drawn from a National Institute on
rug Abuse study that examined health consequences of long-

erm injection heroin use in aging Mexican American men  (Project
HIVA), conducted by the University of Houston’s Center for Drug
nd Social Policy Research (CDSPR). The word “chiva” is an infor-
al  or slang term for heroin in the Mexican American community.

 field-intensive outreach methodology, executed by trained out-
each specialists who were familiar with the target communities,
as employed to recruit a total of 227 Mexican American males

ged 45 and older, who had injected heroin for at least 3 years
uring their lifetime. During the initial screening, individuals were
ategorized into three groups: former injectors not in treatment,
ormer injectors enrolled in a methadone maintenance treatment
rogram at the time of the interview, and current injectors. Semi-
tructured interviews were administered to the entire sample and
n-depth follow-up ethnographic interviews were conducted with

 subset of the sample. For this study, we utilized the quantita-
ive data from the semi-structured interviews with the full sample.
he study is further described in Torres, Kaplan, and Valdez (2011).
he study protocol was approved by the University of Houston’s
nstitutional Review Board (IRB).

The analytic sample for this paper included 219 participants (out
f the 227), who provided sufficient information (e.g. street address
r cross streets) to allow us to geocode and map  their approximate
ome residence at the time of the interview (Fig. 1). While recruit-
ent of the sample was focused in Southeast and North Houston,

s Fig. 1 shows, many participants lived in other parts of the city
nd Harris County.

This study utilized two additional spatial data sources. First,
nformation regarding outpatient substance abuse treatment facilities

as obtained from the Substance Abuse and Mental Health Services
dministration’s (SAMHSA) Behavioral Health Treatment Services
ocator web tool (http://findtreatment.samhsa.gov/). Based on
here the participants lived, we included facilities located in the

reater Houston area, particularly, Harris, Fort Bend, Brazoria,

ontgomery, and Liberty counties. Locations of a total num-

er of 106 facilities—including 31 facilities providing services in
panish—were geocoded (Fig. 2). Second, a street network is a special
ype of spatial data that includes streets, highways, and freeways
Drug Policy 25 (2014) 598–607

(drawn as line features), but also includes key attributes associ-
ated with those features, e.g. speed limits, one-way streets, dead
ends, etc. Using Esri’s StreetMap data (2006), spatial network anal-
ysis was conducted to create the spatial accessibility measures
discussed below.

Measures

Drug use-related outcomes
Building on Jacobson’s (2004) framework, this study focused on

several outcomes related to drug use and treatment use. The par-
ticipants’ injection drug-related locus of control (LOC) was based on
a series of six yes/no questions created specifically for this study: It
is my  own  behavior, which determines whether I will inject drugs
in the next 6 months; No matter what I do, if I’m going to inject
drugs in the next 6 months, I will inject drugs in the next 6 months;
I’m in control of whether or not I will inject drugs in the next 6
months; If I take the right actions, I can avoid injecting drugs in the
next 6 months; I can change my  drug use behaviors so that I do not
inject drugs in the next 6 months; and No matter what I do, I am
not likely to inject drugs in the next 6 months. The “no” responses
were coded as 0 and the “yes” responses were coded as 1 (ques-
tion 2 was  reverse coded). We  then computed a summative score
ranging from 0 to 6 and dichotomized the sample into individuals
with internal LOC (score of 4 or higher) and those with external LOC
(score less than 4).

Since this was  a cross-sectional study, we relied on participants’
self-reports in order to assess for the risk of future drug use. The
participants’ perceptions of the potential of injecting heroin in the
future were measured by two  5-point Likert questions: the chances
of injecting in the next six months; and how worried they were
about injecting in the next six months. Based on the distribution of
responses, the chances measure was  dichotomized into “very high
chance” versus “medium/low/very low/no chance” groups while
the worried measure was dichotomized into “extremely/quite wor-
ried” versus “somewhat/only a little/not at all worried” groups.

Treatment use was represented by two  measures: (1) whether
the participant ever sought treatment (yes vs. no) and (2) whether
the participant ever received treatment (yes vs. no). Finally, the
location of last heroin purchase was  a dichotomous measure, based
on whether the participants made their last heroin purchase inside
or outside the neighborhood.

Spatial accessibility of treatment facilities
Spatial network analyses, using Esri’s Network Analyst (2011b)

were used to derive two measures to operationalize the spatial
accessibility of substance abuse treatment facilities: (1) distance to
the closest facility (in minutes) and (2) number of facilities within a
10-minute driving distance (using any road combination). The clos-
est facility tool was used to create the first measure. Participants
who lived closer to a facility were considered to have greater spa-
tial access to treatment than participants who live farther from a
facility. For the second measure, the service area tool was  used to
compute a 10-minute “service area” for each participant—or the
area representing at most a 10 minute drive from one’s home, driv-
ing in any direction and combination of roads. Once created, the
number of facilities within each participant’s service area was then
counted. Both measures were calculated for all facilities and facil-
ities also providing services in Spanish (to serve as a proxy for the
provision of culturally competent services). Participants who  lived
in areas with more facilities were considered to have greater spatial
access to treatment.
The decision to use a 10-minute threshold was based on
previous research looking at spatial accessibility from the
health services research literature (Langford & Higgs, 2006),
as well as research focused on food deserts (Jiao, Moudon,

http://findtreatment.samhsa.gov/
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Fig. 1. Stu
ata sources: ESRI Data & Maps and StreetMap USA 2006; United States Census Bur

lmer, Hurvitz, & Drewnowski, 2012). In preparation, we also
ested service areas with various thresholds (e.g. 5 minute,
5 minute, and 30 minute) and overlaid these layers with the
ity’s “super neighborhoods,” i.e. geographic areas designated
y the city of Houston for local planning and governance
http://www.houstontx.gov/superneighborhoods/index.html).
ased on this process, we determined in most cases, a 10-minute
riving radius resulted in adequate coverage of the partici-
ant’s home super neighborhood as well as the adjacent super
eighborhoods.

ontrol measures
Several variables were also included in the multivariate models

s controls, including: drug user group (former, methadone, and
urrent); the participant’s age at the time of the interview (con-
inuous); the age at which the participant reported first injecting
eroin (continuous); educational attainment (less than high school
s. high school graduate or equivalent); fulltime employment sta-
us (yes or no); and marital status (married vs. not married).

nalysis

The ArcGIS 10.0 software (Esri, 2011a) was used to manage the
patial data, geocode the participants and facilities, and construct

he spatial accessibility measures. Once the spatial accessibility

easures were created, bivariate and logistic regression analyses
ere then used to explore and test the relationships between spa-

ial accessibility and the drug use-related outcomes. Using Stata
rticipants.

11.2 (StataCorp, 2009), separate analyses were conducted for the
full sample (N = 219), with a particular interest on the current user
group (n = 75).

Results

Descriptives

As shown in Table 1, the current users in our sample tended
to be younger and less educated than the methadone and former
user groups. In particular, only about half of current users (52%) had
graduated from high school, compared to 68% of the respondents
in both methadone and former user groups. Higher proportions of
the respondents in our methadone group were employed fulltime
and married compared to the other two groups. Most notably, the
average age at which one first injected heroin differed significantly
among the three groups, with the current users in our sample start-
ing at an older age than both the methadone and former user groups
(20.2 years vs. 17.7 and 18.6, respectively).

With regards to the drug-related outcomes, current users were
significantly less likely to exhibit internal LOC, compared to the
other two  groups. Less than half of the current user group had a
LOC score of 4 or higher, compared to 96% of the former users and
84% of the methadone group. Interestingly, former users were the

most likely to report a “very high” chance of injecting in the future
(45%), followed by current users (35%). The methadone group was
the least likely (20%) to report a “very high” chance of injecting in
the future. A significantly greater percentage of current users (42%)

http://www.houstontx.gov/superneighborhoods/index.html
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Fig. 2. Outpatient substance abuse trea
ata sources: ESRI Data & Maps and StreetMap USA 2006; Substance Abuse and Me

ere “extremely” or “quite” worried about injecting in the future,
ompared to only 19% of the methadone group and 4% of former
sers.

Finally, the descriptive statistics suggested that the current user
roup may  have less spatial access to drug treatment services,
ompared to the former user and methadone groups. For exam-
le, the mean distance to the closest facility was  slightly greater
or the current user group than the other two groups, particu-
arly for the facilities with Spanish language services (5.1 minutes
s. 4.1 minutes and 4.7 minutes, respectively). Current users also
ended to live near fewer facilities, averaging 16.1 facilities within

 10-minute drive compared to an average of 17.2 facilities for both
he current user and methadone groups.

ssociation between spatial accessibility and drug use

For the full sample, the bivariate analysis showed that par-
icipants with greater spatial access to facilities perceived their
hances of injecting in the future to be greater (Table 2). For exam-
le, participants who reported a “very high” chance of injecting

ived an average of 3.7 minutes away from the closest facility with
panish-language services while those who reported “medium” to
no” chances lived significantly farther at 5.1 minutes. This pattern

as also found with regard to the relative density of facilities. Par-

icipants who reported a “very high” chance of injecting tended
o live near more facilities than participants who reported lower
hances: 18.6 vs. 15.9 facilities, respectively. This was also the case
t facilities in the Greater Houston area.
ealth Services Administration; United States Census Bureau.

with regard to facilities that provided Spanish language services.
In contrast, participants who reported that they were “extremely”
or “quite” worried about injecting in the future on average, lived
farther from a Spanish-serving facility than those who were less
worried (5.6 vs. 4.3, respectively).

For the current users, we found similar patterns, but the rela-
tionship between spatial accessibility and being worried about
injecting in the future was more apparent. In general, participants
who reported to be less worried about injecting in the future, on
average, lived closer to a facility (particularly, those providing Span-
ish language services) and lived in an area with more facilities. For
example, “extremely” or “quite” worried individuals lived an aver-
age of 6.5 minutes away from the closest Spanish-language facility,
compared to just 4.0 minutes for less worried individuals.

Another finding emerging from the bivariate analysis was the
relationship between spatial accessibility to treatment facilities
and the location of the participants’ last heroin purchase. As shown
in Table 2, participants who  last purchased heroin in the neighbor-
hood tended to live closer to a Spanish-serving facility. Similarly,
current users who made their last purchase of heroin in the neigh-
borhood tended to live closer to a facility than those who  last
purchased heroin outside the neighborhood (Table 3).
Regression analysis

Next, we used logistic regression models to further explore
the relationship between spatial accessibility and the drug-related
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Table  1
Description of sample.

Current users (n = 75) Methadone treatment (n = 69) Former users (n = 75) Total (n = 219)

Sociodemographic characteristics
Mean age (SD)*** 53.6 (7.2) 56.2 (9.6) 56.0 (7.9) 55.2 (8.4)
Mean age first injected heroin (SD) 20.2 (6.8) 18.6 (6.1) 17.7 (4.7) 18.9 (6.0)
High  school graduate or equivalent (%) 52.0 68.0 68.1 62.6
Employed fulltime (%) 12.0 12.0 15.9 13.2
Married (%) 21.3 17.3 30.4 22.8

Drug-related outcomes
Internal LOC (score of 4 or higher)*** 49.3 84.0 95.9 76.7

Injecting in the next 6 months?
Very high chance** 35.2 20.0 45.2 33.3
Extremely or quite worried*** 42.2 18.7 4.1 21.5

Treatment use
Ever sought treatment (%) 67.4 na 65.8 67.4
Ever  received treatment (%) 71.8 na 67.1 69.4
Last  purchased heroin inside the neighborhood 62.0 64.0 74.0 66.7

Spatial accessibility (mean/SD)
Mean driving time (minutes) to closest facility (SD)

All facilities 3.4 (2.5) 3.3 (4.0) 2.7 (1.8) 3.1 (2.9)
Facilities w/Spanish language services 5.1 (5.0) 4.7 (5.2) 4.1 (3.3) 4.6 (4.6)

Mean number facilities within 10-minute drive (SD)
All facilities 16.1 (9.0) 17.2 (9.8) 17.2 (8.5) 16.8 (9.1)
Facilities w/Spanish language services 5.7 (3.1) 5.8 (3.1) 6.1 (2.9) 5.9 (3.0)

Notes: LOC = locus of control; SD = standard deviation.
* p < 0.05.

** p < 0.01.
*** p < 0.001.

Table 2
Spatial accessibility and drug use-related outcomes among current and former Mexican American heroin users (bivariate analysis, full sample N = 219).

Outcomes Driving time to closest facility Number of facilities within 10-minute drive
Mean minutes (SD) Mean (SD)

All facilities Spanish-serving facilities All facilities Spanish-serving facilities

Locus of control
Internal LOC 3.0 (2.6) 4.5 (4.2) 17.0 (9.2) 5.9 (3.0)
External LOC 3.6 (3.7) 5.1 (5.6) 16.3 (8.9) 5.7 (3.2)

Chances of injecting in next 6 months?
Very high chance 2.8 (2.1) 3.7 (3.8)** 18.6 (8.8)** 6.6 (2.7)**

Medium/low/very low/no chance 3.3 (3.2) 5.1 (4.8) 15.9 (9.1) 5.5 (3.1)

Worried about injecting in next 6 months?
Extremely/quite worried 3.6 (4.1) 5.6 (7.0)* 16.7 (10.0) 5.7 (3.3)
Somewhat/a little/not worried 3.0 (2.5) 4.3 (3.6) 16.9 (8.8) 5.9 (3.0)

Treatment use
Ever sought treatment 3.2 (3.1) 4.7 (4.9) 16.8 (9.2) 5.9 (3.0)
Never  sought treatment 2.7 (1.8) 4.1 (2.9) 16.8 (8.7) 6.0 (3.1)
Ever  received treatment 3.2 (3.1) 4.7 (4.9) 17.1 (9.3)) 5.9 (3.0)
Never  received treatment 2.9 (1.8) 4.2 (3.0) 15.8 (8.3) 5.7 (3.0)

Last  purchased heroin
Inside the neighborhood 3.0 (2.9) 4.3 (4.1)* 16.9 (8.5) 6.0 (2.8)
Outside the neighborhood 3.4 (2.9) 5.3 (5.3) 16.8 (10.3) 5.6 (3.3)

N

o
t
w
a
r

a
t
t
n

otes: SD = standard deviation.
* p < 0.10.

** p < 0.05.

utcomes, controlling for other potential factors (i.e., age, educa-
ional attainment, etc.). Due to the exploratory nature of this study,
e will only report the significant results related to the spatial

ccessibility measures. The full regression tables are available upon
equest.

As shown in Table 4, spatial accessibility seemed to have a neg-

tive impact on the perceived chances and worries of injecting in
he future and whether an individual last purchased heroin inside
he neighborhood. For example, participants living with a higher
umber of facilities within a 10-minute driving distance were more
likely to report a very high chance of injecting (OR  = 1.04, p < 0.05);
this pattern was  also found with the number of facilities providing
Spanish services (OR = 1.15, p < 0.01). Living closer to a treatment
facility providing Spanish language services had a similar effect:
greater distances were associated with lower self-reported chances
on injecting in the future (OR = 0.90; p < 0.01). The number of facil-

ities within a 10-minute driving distance also seemed to reduce
the likelihood of one making their last heroin purchase inside the
neighborhood (OR = 0.95, p < 0.10; OR = 0.84, p < 0.10 for the number
of Spanish-serving facilities).
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Table  3
Spatial accessibility and drug use-related outcomes among current Mexican American heroin users (bivariate analysis, n = 71).

Outcomes Driving time to closest facility Number of facilities within 10-minute drive
Mean  minutes (SD) Mean (SD)

All facilities Spanish-serving facilities All facilities Spanish-serving facilities

Locus of control
Internal LOC 3.5 (2.6) 5.3 (5.2) 15.3 (9.0) 5.7 (3.0)
External LOC 3.3 (2.4) 4.9 (4.8) 16.8 (9.0) 5.8 (3.3)

Chances of injecting in next 6 months?
Very high chance 3.4 (2.7) 4.4 (5.2) 18.2 (9.0)a 6.5 (2.9)b

Medium/low/very low/no chance 3.4 (2.4) 5.4 (4.9) 14.9 (8.8) 5.3 (3.2)

Worried about injecting in next 6 months?
Extremely/quite worried 3.8 (3.1) 6.5 (7.0)** 13.5 (9.1)** 4.9 (3.4)**

Somewhat/a little/not worried 3.2 (1.9) 4.0 (2.2) 18.0 (8.4) 6.4 (2.8)

Treatment use
Ever sought treatment 3.6 (2.7) 5.4 (5.6) 16.3 (9.4) 5.8 (3.3)
Never  sought treatment 3.0 (2.1) 4.4 (3.3) 15.5 (8.0) 5.6 (2.8)
Ever  received treatment 3.5 (2.7) 5.2 (5.5) 16.7 (9.4) 5.9 (3.3)
Never  received treatment 3.3 (2.1) 4.6 (3.4) 14.6 (7.6) 5.4 (2.8)

Last  purchased heroin
Inside the neighborhood 3.0 (1.8)* 3.9 (7.2)** 16.8 (8.2) 6.2 (2.9)
Outside the neighborhood 4.1 (3.3) 6.9 (2.3) 14.9 (10.1) 5.1 (3.4)

Notes: SD = standard deviation.
a p = 0.14.
b p = 0.12.
* p < 0.10.

** p < 0.05.

Table 4
Logistic regression results: effects of spatial accessibility of drug treatment facilities on drug-abuse related outcomes.

OR (95% CI) OR 95% CI OR 95% CI

Model 1: Odds of reporting “very high” chances of injecting in the next six months
Group (ref = former users)

Methadone group 0.32 (0.15, 0.70) 0.35 (0.16, 0.75) 0.35 (0.16, 0.74)
Current users 0.72 (0.35, 1.48) 0.74 (0.36, 1.52) 0.77 (0.37, 1.57)

Number of facilities with 10 minutes 1.04 (1.01, 1.08) – – – –
Number of Spanish-serving facilities within 10 minutes – – 1.15 (1.04, 1.28) – –
Distance to closest facilities (in minutes) – – – – 0.90 (0.81, 0.98)

Model  2: Odds of being “extremely” or quite” worried about injecting in the next six months
Group (ref = former users)

Methadone group 16.31 (0.17, 1590.18) – – – –
Current users 507.14 (6.16, 41,771.64) – – – –

Number of facilities within 10 minutes 1.13 (0.95, 1.33) – – – –
X  Methadone group 0.95 (0.79, 1.14) – – – –
X  Current user group 0.83 (0.70, 1.00) – – – –

Model 3: Odds of last purchasing heroin inside the neighborhood
Group (ref = former users)

Methadone group 0.17 (0.03, 0.87) 0.11 (0.02, 0.66) 0.87 (0.28, 2.75)
Current users 0.11 (0.02, 0.59) 0.08 (0.01, 0.51) 1.72 (0.47, 6.24)

Number of facilities with 10 minutes 0.95 (0.89, 1.01) – – – –
X  Methadone group 1.06 (0.98, 1.15) – – – –
X  Current User group 1.09 (1.00, 1.18) – – – –

Number of Spanish-serving facilities with 10 minutes – – 0.84 (0.69, 1.03) – –
X  Methadone group – – 1.27 (0.98, 1.65) – –
X  Current user group – – 1.32 (1.02, 1.71) – –

Distance to closest Spanish-serving facility – – – – 1.15 (0.92, 1.43)
X  Methadone group – – – – 0.86 (0.68, 1.09)
X  Current user group – – – – 0.74 (0.57, 0.97)

N  repor
i  statu

t
p
u
y
t
i
a

otes: OR = odds ratios; 95% CI = 95% confidence intervals. Distance to closet facility
nterview; age at which first injected heroin; educational attainment; employment

We  also included interaction terms (group membership x spa-
ial accessibility measures) in the regression models to explore the
otential moderating effects of spatial accessibility on the drug
se-related outcomes. Two key findings emerged from these anal-

ses. First, although current users were significantly more likely
o be extremely or quite worried about injecting in the future,
ncreased spatial accessibility to treatment facilities seemed to have

 buffering effect. In other words, the results showed the interaction
ted in minutes. All models included the following control variables: age at time of
s; and marital status.

between current user status and greater number of nearby facili-
ties was associated with a reduced likelihood of being extremely
or quite worried about injecting in the near future (OR = 0.83,
p < 0.05). Second, current users with greater spatial accessibility

to treatment facilities were more likely to make their last heroin
purchase inside the neighborhood; significant results were found
with the interaction between current users and two of the spa-
tial accessibility measures—number of Spanish-serving facilities
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OR = 1.32, p < 0.05) and distance to the closest Spanish-serving
acility (OR = 0.74, p < 0.05). Marginal significance was found with
he interaction between current users and the number of facilities
OR = 1.09, p < 0.10).

iscussion

The primary goal of this study was to explore the potential role
f spatial accessibility of drug treatment facilities in the drug use
nd treatment utilization behaviors of former and current Mexi-
an American heroin injectors. Due to the limited research thus
ar, we conceptualized this as an exploratory study, one that we
ope will contribute to our understanding of the geography of drug
reatment facilities and drug use desire among Hispanics with his-
ory of injecting illicit drugs. Data from the CHIVA study provided

 unique opportunity to look at an understudied population in a
arge metropolitan city in the United States.

The results suggest that the spatial accessibility of treatment
acilities may  be related to one’s concerns of injecting in the future.
owever, the direction of this impact is not entirely clear. On

he one hand, we found that increased spatial accessibility was
ssociated with decreased worries about injecting in the future, par-
icularly among current users. On the other hand, the results also
uggest that individuals reporting a very high chance of injecting
n the future tended to live closer to a facility, as well as in areas

ith a greater number of facilities. The latter finding seems con-
istent with previous literature that showed that drug use tended
o increase the closer one lived near a clinic or treatment pro-
ram (Archibald, 2008; Latkin, Glass, & Duncan, 1998). Although
he directionality of this relationship is not clear, it is likely that
linics providing drug treatment services open where the need is,
.e. in communities with high rates of drug use. It is also possible
hat participants in the study do not perceive the existing clinics
nd the services they offer as being culturally relevant. However,
he former finding suggests that the proximity of drug treatment
rograms may  play an important role in fostering a change in one’s
erception and potentially, one’s behaviors.

We  also found that the spatial accessibility of treatment facilities
as associated with the increased likelihood of purchasing heroin

nside the neighborhood, compared to outside the neighborhood.
his was the case for the sample as a whole, but particularly for
urrent users. These findings seem to highlight the challenges fac-
ng drug treatment programs—which strive to be located near the
arget populations they serve, but as a consequence, are situated
n neighborhoods whose socio demographic factors may  promote
r sustain drug use behaviors. Jacobson (2006) found that treat-
ent facilities were more likely to be located in areas with higher

evels of “disadvantage,” including drug activity. Therefore, indi-
iduals living near treatment facilities may  simply be exposed to
he neighborhood’s stressors and environmental cues.

Our study did not find any significant relationships between
he spatial accessibility of facilities and treatment utilization, as
ne might expect. Neither living closer to a facility nor in an area
ith more facilities impacted the likelihood of ever having sought

r received treatment among our participants. Previous research
as shown that the average distance traveled by patients to Opioid
reatment programs was 15 miles, sometimes requiring travel
cross state borders (Rosenblum et al., 2011). It is possible that
any of our participants did not seek services at a nearby facility.
ne potential explanation may  involve the stigma associated
ith having a drug addiction or seeking drug treatment. The
iterature suggests that individuals with a drug use problem may
e hesitant to use local or neighborhood services due to the stigma
ssociated with drug use or fear of seeing someone s/he knows
Ahern, Stuber, & Galea, 2007). The potential effects of stigma on
Drug Policy 25 (2014) 598–607 605

treatment utilization and preferences may be even more dramatic
for Hispanic and other minority populations, which tend to be
geographically concentrated in ethnic neighborhoods and abide by
traditional social roles (Portes & Rumbaut, 1996; Wen, Lauderdale,
& Kandula, 2009). In the CHIVA study, our qualitative data sug-
gested that participants who were in methadone maintenance
(MM)  treatment purposely found MM centers outside of their
neighborhoods due to drug treatment and cultural stigmas. Drug
treatment stigma focuses on the tenants of traditional addictions
mindset that you cannot use one drug (methadone) to stop using
another (heroin). In addition, the cultural value of Machismo or
traditional masculinity holds that MM is a “weak method” to
quit drug use, versus the more “macho method” of quitting “cold
turkey” (without any treatment). These influences converge and
create dissonance in users, which may  explain decisions related to
the distance and locations to seek treatment.

Another potential explanation may  be the impact of other envi-
ronmental factors, such as crime. For example, Mennis, Stahler, and
Barron (2012) showed that patients living in a high crime neigh-
borhood were less likely to continue their treatment. Jacobson
(2004) also identified other potential environmental factors that
might impact treatment utilization, such as drug availability, neigh-
borhood disadvantage (e.g. poverty), and the availability of other
community resources. The CHIVA participants are enmeshed in the
drug scene and surrounded by contextual drug cues and influences;
these contextual cues have been implicated as precursors to relapse
and maintenance of drug use.

This study had several key limitations. The analysis was  based
on cross-sectional data, so the reader should be cautious in mak-
ing any causal inferences. Because we were using secondary data,
we were bounded by the questions and measures in the ini-
tial study. Most notably, it is important to note that the original
study was  not designed with the intent to look at spatially-
oriented research questions. Because the original study utilized
specific recruitment strategies to reach a “hidden” population,
over half of our participants lived in two neighborhoods in the
Houston area. As a consequence, there may not have been suffi-
cient spatial variation where the participants lived in relationship
to where drug treatment facilities were located. Another poten-
tial limitation was our focus on outpatient treatment facilities.
While these facilities offer services to more than 75% of all
clients requesting treatment (Substance Abuse and Mental Health
Services Administration, 2009b), it would be important to deter-
mine the location of various types of treatment facilities, such as
methadone, self-help, hospital and residential programs in future
research.

Despite these limitations, this study highlights the critical need
for further research on the geography of drug treatment facilities.
Most notably, the drug use research literature, as it relates to the
topic of spatial accessibility, has largely relied on administrative
geographic units, such as states, counties, and zip codes (e.g.
Archibald, 2008; Beardsley et al., 2003; Fortney et al., 1995;
Jacobson, 2006; Perron et al., 2010; Whetten et al., 2006). More
recently used geographies include census tracts, which are U.S.
Census Bureau-designated geographies that average around 4000
persons and provide greater geographic specificity (e.g. Guerrero
et al., 2011, 2013). Drug use research has certainly benefitted from
the use of administrative geographic measures to identify hotspots
and inform health care policy interventions and significant insights
have been gathered using the use of these geographic units. How-
ever, while such units (e.g. census tracts) are standardized systems
for understanding geography and offer a comparative framework

and common language, these measures are not resident-centered
or necessarily descriptive of their subjective reality (Matthews,
2008, 2011; Stahler et al., 2008). Moreover, since administrative
boundaries are arbitrarily drawn and also permeable, individuals
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re not limited to the services within certain geographies, but
nstead, often travel across these lines in order to access services
r other resources. As mentioned before, evidence has shown that
any individuals may  travel long distances and sometimes across

tate boundaries to seek drug treatment services (Rosenblum et al.,
011).

Our spatial accessibility measure for the number of facilities
ithin a 10-minute driving distance was derived by first computing

 “service area” around each participant’s home residence. The use
f service areas is one approach to measuring individuals’ “activ-
ty spaces”, or visual representations of their movements as they
ngage in day-to-day activities (Sherman, Spencer, Preisser, Gesler,

 Arcury, 2005). According to Sherman et al., an activity space
erves as “a measure of individual spatial behavior that theoreti-
ally accounts for . . . individual and environmental differences and
ffers an alternative approach to studying geographic accessibility.”
n the research on drug use, this activity spaces approach has been
argely used in studies with urban adolescents (Mason, Cheung,

 Walker, 2004; Mason & Korpela, 2008; Mason et al., 2009);
uture research could extend this approach to the adult popula-
ion. Finally, going beyond current practices, the use of GIS in drug
se research should be expanded with other technologies. Specifi-
ally, on a micro level, GIS technologies—combined with other data
ollection strategies such as ecological momentary assessment or
MA (Shiffman, 2009)—could be used to assess drug availability
nd proximity to environmental factors that trigger craving and/or
elapse. As NIDA seeks to expand its understanding of the geo-
raphic dimensions of drug use, the findings and methodologies
mployed in this study can also inform future studies in urban areas
round the world reporting high use of illicit drugs, as well as drug
elated criminal activity.

Finally, the findings point to several key implications for
rug policy in the planning and design of drug treatment
rograms—particularly those targeting minorities in the localities
t greater risk of illicit drug use, or in need for targeted cultur-
lly and linguistically responsive care. The mixed results suggest
hat drug treatment facilities can serve as a catalyst for positive
erceptions and engagement, but at the same time, can also be

 negative influence, unknowingly or unwittingly promoting and
nabling continual drug use behaviors. As Tempalski (2008) argues,
Stigmatization associated with drug use. . .often becomes embod-
ed in the location of services used and frequented by clients. . .This
ransfers stigma from persons to services and often the places
here those services are located” (p. 328). In locating and designing
rug treatment programs, planners should seek to promote what

acobson (2004) refers to as “restorative qualities” of the facility
tself and its surroundings. As such, programs must not see them-
elves as just treating an “identified patient”, but contributing to
ealth promotion for the entire community. As community involve-
ent among administrators and staff working in drug treatment

rograms is associated with high access to care for ethnic minor-
ty clients (Guerrero, 2013), drug policy should promote higher
nteraction between treatment programs and their surrounding
nvironment to support all aspects of their clients’ recovery efforts.
he design and development of treatment centers that respect the
ultural norms and values of community residents and clients will
o far to decrease stigma and increase health among ethnic minor-
ty communities.

cknowledgments
This research was supported by the National Institute on Drug
buse-funded University of Houston Drug Abuse Research Devel-
pment Program (5R24DA019798-05; P. Bordnick, PI/L. Torres,
o-Investigator and Project Director, Health Consequences of
Drug Policy 25 (2014) 598–607

Long-Term Heroin Use in Aging Mexican-American Men  Project).
The authors wish to thank Dr. Valdez (Former PI) for his early work
on this grant. The research team wishes to acknowledge Outreach
Specialists Freddie de Leon, Ronald Cardenas, and Richard Arcos.

Conflict of interest statement

None declared.

References

Ahern, J., Stuber, J., & Galea, S. (2007). Stigma, discrimination and the health of illicit
drug users. Drug and Alcohol Dependence, 88(2-3), 188–196.

Alegria, M.,  Page, J. B., Hansen, H., Cauce, A. M.,  Robles, R., Blanco, C., et al.
(2006). Improving drug treatment services for Hispanics: Research gaps
and  scientific opportunities. Drug and Alcohol Dependence, 84,  S76–S84.
http://dx.doi.org/10.1016/j.drugalcdep.2006.05.009

Alvarez, J., Jason, L. A., Olson, B. D., Ferrari, J. R., & Davis, M. I. (2007). Substance
abuse prevalence and treatment among Latinos and Latinas. Journal of Ethnicity
in Substance Abuse,  6(2), 115–141. http://dx.doi.org/10.1300/J233v06n02 08

Archibald, M.  (2008). Exploring the reciprocal effects of substance abuse treat-
ment provision and area substance. In Y. F. Thomas, D. Richardson, & I. Cheung
(Eds.), Geography and drug addiction (pp. 353–368). New York: Springer Sci-
ence + Business Media.

Beardsley, K., Wish, E. D., Fitzelle, D. B., O’Grady, K., & Arria, A. M.
(2003). Distance traveled to outpatient drug treatment and client
retention. Journal of Substance Abuse Treatment,  25(4), 279–285.
http://dx.doi.org/10.1016/s0740-5472(03)00188-0

Boardman, J. D., & Robert, S. A. (2000). Neighborhood socioeconomic status and
perceptions of self-efficacy. Sociological Perspectives, 43(1), 117–136.

Borrell, B. (2011). Every bite you take. Nature, 470, 320–322.
Bronfenbrenner, U. (1974). Developmental research, public policy, and the ecology

of  childhood. Child Development, 45,  1–5.
Bronfenbrenner, U. (1979). The ecology of human development: Experiments by nature

and design.  Cambridge, MA:  Harvard University Press.
Christie-Mizell, C. A., & Erickson, R. J. (2007). Mothers and mastery: The conse-

quences of perceived neighborhood disorder. Social Psychology Quarterly,  70(4),
340–365.

City of Houston Planning and Development Department. (2004). Houston housing
and  households 2000. Houston, TX: City of Houston.

City of Houston Planning and Development Department. (2012). Ethnicity and His-
panic origin city of Houston. Houston, TX: City of Houston.

De Moja, C. A. (1997). Scores on locus of control and aggression for drug addicts,
users, and controls. Psychological Reports, 80(1), 40–42.

Esri. (2006). ESRI data & maps: StreetMap USA release 9.2.  Redlands, CA: Esri.
Esri. (2011a). ArcGIS 10.  Redlands, CA: Esri. Retrieved from

http://www.esri.com/software/arcgis/arcgis10/index.html
Esri. (2011b). ArcGIS network analyst: Overview. Redlands, CA: Esri. Retrieved from

http://www.esri.com/software/arcgis/extensions/networkanalyst/index.html
Fortney, J. C., Booth, B. M.,  Blow, F. C., Bunn, J. Y., & Cook, C. A. L. (1995). The effects

of  travel barriers and age on the utilization of alcoholism treatment aftercare.
American Journal of Drug & Alcohol Abuse,  21(3), 391–406.

Galea, S., Nandi, A., & Vlahov, D. (2004). The social epidemiology of substance use.
Epidemiologic Reviews, 26(1), 36–52. http://dx.doi.org/10.1093/epirev/mxh007

Guagliardo, M.  F. (2004). Spatial accessibility of primary care: Concepts, methods
and  challenges. International Journal of Health Geographics, 3(3).

Guerrero, E. G. (2013). Enhancing access and retention in substance
abuse treatment: The role of Medicaid payment acceptance and cul-
tural competence. Drug and Alcohol Dependence, 132(3), 555–561.
http://dx.doi.org/10.1016/j.drugalcdep.2013.04.005

Guerrero, E. G., Kao, D., & Perron, B. E. (2013). Travel distance to outpatient substance
use  disorder treatment facilities for Spanish-speaking clients. International Jour-
nal  of Drug Policy, 24(1), 38–45. http://dx.doi.org/10.1016/j.drugpo.2012.04.004

Guerrero, E. G., Pan, K. B., Curtis, A., & Lizano, E. L. (2011). Availability of substance
abuse treatment services in Spanish: A GIS analysis of Latino communities in Los
Angeles County, California. Substance Abuse Treatment, Prevention, and Policy,  6
http://dx.doi.org/10.1186/1747-597x-6-21

Hall, E. A. (2001). Feelings about drug use: Drug-related locus of control. Los Ange-
les,  CA: Criminal Justice Research Group Integrated Substance Abuse Programs,
Semel Institute of Neuroscience and Human Behavior, University of California,
Los  Angeles.

Haynes, P., & Ayliffe, G. (1991). Locus of control of behaviour: Is high externality
associated with substance misuse? British Journal of Addiction, 86(9), 1111–1117.

Higgs, G. (2005). A literature review of the use of GIS-based measures of access to
health care services. Health Services and Outcomes Research Methodology, 5(2),
119–139.

Higgs, G. (2009). The role of GIS for health utilization studies: Literature review.
Health Services and Outcomes Research Methodology, 9, 84–99.
Hser, Y.-I., Huang, D., Teruya, C., & Anglin, M.  D. (2004). Diversity of drug abuse
treatment utilization patterns and outcomes. Evaluation and Program Planning,
27(3), 309–319. http://dx.doi.org/10.1016/j.evalprogplan.2003.07.002

Jacobson, J. O. (2004). Place and attrition from substance abuse treatment. Journal of
Drug Issues, 34(1), 23–49.

http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0005
dx.doi.org/10.1016/j.drugalcdep.2006.05.009
dx.doi.org/10.1300/J233v06n02_08
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0020
dx.doi.org/10.1016/s0740-5472(03)00188-0
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0030
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0035
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0035
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0035
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0035
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0035
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0035
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0035
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0035
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0035
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0035
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0035
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0040
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0045
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0050
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0055
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0055
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0055
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0055
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0055
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0055
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0055
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0055
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0055
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0055
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0055
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0060
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0060
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0060
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0060
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0060
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0060
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0060
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0060
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0060
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0060
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0060
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0060
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0060
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0060
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0065
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0070
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0070
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0070
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0070
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0070
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0070
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0070
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0070
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0070
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0070
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0070
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0070
http://www.esri.com/software/arcgis/arcgis10/index.html
http://www.esri.com/software/arcgis/extensions/networkanalyst/index.html
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0085
dx.doi.org/10.1093/epirev/mxh007
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0095
dx.doi.org/10.1016/j.drugalcdep.2013.04.005
dx.doi.org/10.1016/j.drugpo.2012.04.004
dx.doi.org/10.1186/1747-597x-6-21
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0115
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0120
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0125
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0130
dx.doi.org/10.1016/j.evalprogplan.2003.07.002
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0140


nal of 

J

J

L

L

M

M

M

M

M

M

M

M

O

P

P

P

R

D. Kao et al. / International Jour

acobson, J. (2006). Do drug treatment facilities increase clients’ exposure to poten-
tial neighborhood-level triggers for relapse? A small-area assessment of a large,
public treatment system. Journal of Urban Health,  83(2), 150–161.

iao, J., Moudon, A. V., Ulmer, J., Hurvitz, P. M.,  & Drewnowski, A. (2012). How to
identify food deserts: Measuring physical and economic access to supermarkets
in King County, Washington. American Journal of Public Health, 102(10), e32–e39.
http://dx.doi.org/10.2105/ajph.2012.300675

angford, M.,  & Higgs, G. (2006). Measuring potential access to primary
healthcare services: The influence of alternative spatial represen-
tations of population. The Professional Geographer, 58(3), 294–306.
http://dx.doi.org/10.1111/j.1467-9272.2006.00569.x

atkin, C., Glass, G. E., & Duncan, T. (1998). Using geographic information systems
to  assess spatial patterns of drug use, selection bias and attrition among a
sample of injection drug users. Drug and Alcohol Dependence, 50(2), 167–175.
http://dx.doi.org/10.1016/s0376-8716(98)00025-8

ason, M.  J., Cheung, I., & Walker, L. (2004). Substance use, social networks, and
the geography of urban adolescents. Substance Use and Misuse, 39(10–12),
1751–1777.

ason, M.  J., & Korpela, K. (2008). Activity spaces and urban adolescent substance
use  and emotional health. Journal of Adolescence, 32,  925–939.

ason, M.  J., Mennis, J., Coatsworth, J. D., Valente, T., Lawrence, F., & Pate, P. (2009).
The relationship of place to substance use and perceptions of risk and safety in
urban adolescents. Journal of Environmental Psychology, 29,  485–492.

atthews, S. A. (2008). The salience of neighborhood: Some lessons from sociology.
American Journal of Preventive Medicine, 34(3), 257–259.

atthews, S. A. (2011). Spatial polygamy and the heterogeneity of place: Studying
people and place via egocentric methods. In D. T. Takeuchi (Ed.), Communities,
neighborhoods, and health: Expanding the boundaries of place (pp. 35–55). New
York: Springer Science + Business Media.

cLafferty, S. (2008). Placing substance abuse: Geographical perspectives on sub-
stance use and addiction. In Y. F. Thomas, D. Richardson, & I. Cheung (Eds.),
Geography and drug addiction (pp. 1–16). New York: Springer Science + Business
Media.

ennis, J., Stahler, G. J., & Baron, D. A. (2012). Geographic barriers to
community-based psychiatric treatment for drug-dependent patients.
Annals of the Association of American Geographers, 102(5), 1093–1103.
http://dx.doi.org/10.1080/00045608.2012.657142

urphy, P. N., & Bentall, R. P. (1992). Motivation to withdraw from heroin: A factor-
analytic study. British Journal of Addiction, 87(2), 245–250.

swald, L. M., Walker, G. C., Krajewski, K. J., & Reilly, E. L. (1994). General and specific
locus of control in cocaine abusers. Journal of Substance Abuse,  6(2), 179–190.

enchansky, R., & Thomas, J. W.  (1981). The concept of access: Definition and rela-
tionship to consumer satisfaction. Medical Care, 19(2), 127–140.

erron, B. E., Gillespie, D. F., Alexander-Eitzman, B., & Delva, J. (2010). Availability
of  outpatient substance use disorder treatment programs in the United States.
Substance Use & Misuse,  45(7/8), 1097–1111.

ortes, A., & Rumbaut, R. G. (1996). Immigrant America: A portrait (2nd ed.). Berkeley,

CA: University of California Press.

osenblum, A., Cleland, C. M.,  Fong, C., Kayman, D. J., Tempalski, B., & Parrino, M.
(2011). Distance traveled and cross-state commuting to opioid treatment pro-
grams in the United States. Journal of Environmental and Public Health,  201, 1.
http://dx.doi.org/10.1155/2011/948789
Drug Policy 25 (2014) 598–607 607

Ross, C. E., Mirowsky, J., & Pribesh, S. (2001). Powerlessness and the amplifica-
tion of threat: Neighborhood disadvantage, disorder, and mistrust. American
Sociological Review, 66(4), 568–591. http://dx.doi.org/10.2307/3088923

Rotter, J. B. (1966). Generalized expectancies for internal versus external control
of  reinforcement. Psychological Monographs: General and Applied, 80(1), 1–28.
http://dx.doi.org/10.1037/h0092976

Sherman, J. E., Spencer, J., Preisser, J. S., Gesler, W.  M., & Arcury, T. A. (2005). A suite
of  methods for representing activity space in a healthcare accessibility study.
International Journal of Health Geographics, 4(24).

Shiffman, S. (2009). Ecological momentary assessment (EMA) in stud-
ies of substance use. Psychological Assessment, 21(4), 486–497.
http://dx.doi.org/10.1037/a0017074

Stahler, G. J., Mazzella, S., Mennis, J., Chakravorty, S., Rengert, G., & Spiga, R. (2008).
The effect of individual, program, and neighborhood variables on continuity of
treatment among dually diagnosed individuals. In Y. F. Thomas, D. Richardson, &
I.  Cheung (Eds.), Geography and drug addiction (pp. 437–446). New York: Springer
Science + Business Media.

StataCorp. (2009). STATA (release 11.2) statistical software. College Station, TX: Stat-
aCorp LP.

Substance Abuse and Mental Health Services Administration. (2009a). The NSDUH
report: Substance use treatment need and receipt among Hispanics. Rockville, MD:
Office of Applied Studies, Substance Abuse and Mental Health Services Admin-
istration.

Substance Abuse and Mental Health Services Administration. (2009b). The TEDS
report: Predictors of substance abuse treatment completion or transfer to further
treatment, by service type. Rockville, MD: Office of Applied Studies, Substance
Abuse and Mental Health Services Administration.

Tempalski, B. (2008). Placing the dynamics of syringe exchange programs in the
United States. In Y. F. Thomas, D. Richardson, & I. Cheung (Eds.), Geography and
drug addiction (pp. 319–336). New York: Springer Science + Business Media.

Thomas, Y. F., Richardson, D., & Cheung, I. (Eds.). (2008). Geography and drug addic-
tion.  New York: Springer Science + Business Media.

Torres, L. R., Kaplan, C., & Valdez, A. (2011). Health consequences of long-term injec-
tion heroin use among aging Mexican American men. Journal of Aging and Health,
23(6),  912–932. http://dx.doi.org/10.1177/0898264311401389

United States Census Bureau Population Division. (2010). Table 1: Annual estimates
of  the population of metropolitan and micropolitan statistical areas: April 1, 2000 to
July 1, 2009 (CBSA-EST2009-01). Washington, DC: United States Census Bureau.

Valdez, A., Kaplan, C. D., & Curtis, R. L. (2007). Aggressive crime, alcohol and drug use,
and concentrated poverty in 24 U.S. urban areas. American Journal of Drug and
Alcohol Abuse,  33(4), 595–603. http://dx.doi.org/10.1080/00952990701407637

Valdez, A., Neaigus, A., & Kaplan, C. D. (2008). The influence of family and peer
risk  networks on drug use practices and other risks among Mexican American
noninjecting heroin users. Journal of Contemporary Ethnography, 37(1), 79–107.
http://dx.doi.org/10.1177/0891241607309476

Wen, M.,  Lauderdale, D. S., & Kandula, N. R. (2009). Ethnic neighborhoods in multi-
ethnic America, 1990–2000: Resurgent ethnicity in the ethnoburbs? Social

Forces,  88(1), 425–460.

Whetten, R., Whetten, K., Pence, B. W.,  Reif, S., Conover, C., & Bouis, S. (2006).
Does distance affect utilization of substance abuse and mental health ser-
vices in the presence of transportation services? AIDS Care, 18(Suppl. 1), 27–34.
http://dx.doi.org/10.1080/09540120600839397

http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0145
dx.doi.org/10.2105/ajph.2012.300675
dx.doi.org/10.1111/j.1467-9272.2006.00569.x
dx.doi.org/10.1016/s0376-8716(98)00025-8
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0165
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0170
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0175
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0180
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0185
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0190
dx.doi.org/10.1080/00045608.2012.657142
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0200
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0205
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0210
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0215
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0220
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0220
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0220
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0220
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0220
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0220
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0220
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0220
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0220
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0220
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0220
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0220
dx.doi.org/10.1155/2011/948789
dx.doi.org/10.2307/3088923
dx.doi.org/10.1037/h0092976
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0240
dx.doi.org/10.1037/a0017074
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0250
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0255
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0255
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0255
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0255
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0255
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0255
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0255
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0255
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0255
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0255
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0255
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0255
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0260
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0265
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0270
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0275
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0275
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0275
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0275
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0275
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0275
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0275
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0275
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0275
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0275
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0275
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0275
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0275
dx.doi.org/10.1177/0898264311401389
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0285
dx.doi.org/10.1080/00952990701407637
dx.doi.org/10.1177/0891241607309476
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
http://refhub.elsevier.com/S0955-3959(13)00250-8/sbref0300
dx.doi.org/10.1080/09540120600839397

	Spatial accessibility of drug treatment facilities and the effects on locus of control, drug use, and service use among he...
	Introduction
	Spatial accessibility, drug use, and treatment utilization
	Conceptual framework

	Methods
	Study location
	Data and sample
	Measures
	Drug use-related outcomes
	Spatial accessibility of treatment facilities
	Control measures

	Analysis

	Results
	Descriptives
	Association between spatial accessibility and drug use
	Regression analysis

	Discussion
	Conflict of interest statement
	Acknowledgments
	References


