In Progress for Journal of Urban Health. 1
Geographic Barriers to Treatment On Demand

Running head: Geographic Barriers to Treatment on Demand

Geographic Barriers to Treatment on Demand in Baltimore
City

Mieka Smart*; Damiya Whitaker"; lan Craig®; Pierre Alexandre®
and Debra Furr-Holden'

May 13, 2008

! Department of Mental Health, Johns Hopkins University Bloomberg School of Public Health,
Baltimore, MD

Correspondence should be directed to Mieka Smart, Johns Hopkins University Bloomberg School of
Public Health, Department of Mental Health, DIVE Studies Laboratory, 111 Market Place, Suite
850, Baltimore, MD 21202 U.S.A. Tel: (410) 347-3212; Fax (410) 347-3222; E-mail:
msmart@jhsph.edu.

Acknowledgement: Thanks to the Baltimore City Mayor’s Office of Information and Technology

Keywords: treatment; access; epidemiology; alcohol and other drug use


mailto:msmart@jhsph.edu

In Progress for Journal of Urban Health. 2
Geographic Barriers to Treatment On Demand

Abstract

The aims of this study were to (1) estimate the distance between treatment centers and alcohol
and other drug- (AOD-) dense neighborhoods in Baltimore City and (2) identify relationships
between drug treatment center characteristics and their proximity to drug users. Proximity to
service providers and geographic accessibility are documented barriers to addiction treatment-
seeking and to program retention in drug users in Baltimore City. Methods included independent
observations of selected city blocks during daylight and nighttime hours using the NIfETy
Method. The resultant data were used to obtain a score of 0-13 on recent or current AOD use.
Each city block with a score of 3 or greater was plotted against geographical data for all existing
treatment centers in Baltimore City in ArcGIS. Three treatment center characteristics (funding
source, treatment services offered, and target service population) were analyzed for potential
relationships with proximity to drug users. Funding source and treatment services offered had
significant relationships with proximity to drug users. Distances (in miles) to the closest
treatment center were significantly greater when treatment centers were privately funded, as
compared to publicly funded treatment centers. The closest treatment center to an AOD dense
block is more likely to provide outpatient services than inpatient or varied services. These

findings have implications for placement of future treatment centers.
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Introduction

The Maryland Department of Health and Mental Hygiene (DHMH) Alcohol and Drug
Abuse Administration (ADAA), over 5.7 million dollars are allocated to addiction prevention
and treatment in Maryland, most of which go to Baltimore City for the treatment of opiate
addiction.! Given that alcohol and illicit drug abuse are among Baltimore’s most serious
problems, initiatives to counter the adverse health and social consequences of addiction are
vital.? Baltimore Substance Abuse Systems, Inc. (bSAS) uses grant funds to develop and
implement treatment programming. To affirm its commitment to that aim, in a recent report
bSAS outlined the need for movement towards drug “treatment on demand”, a drug policy with
the distal goal of ending drug addiction in the United States by providing all of those seeking
substance abuse treatment immediate entry into an appropriate program.>*>° In Baltimore City,
“treatment on demand” is defined as “providing treatment within 48 hours of request”.®%*°

Traditional measures of the success of the treatment on demand model focus on the
operations of treatment facilities including queues, waiting times, service levels (i.e. the fractions
of those requesting treatment who actually receive treatment), and capacity.>®** This model
does not take into account that users must be positioned to actually make the demand for
treatment. Proximity to service providers is a documented barrier to treatment-seeking in
general, to addiction treatment, and to treatment-seeking and retention in drug users in Baltimore
City.*» 13141516 15 Baltimore City, a documented barrier to treatment-seeking and retention in

drug users is geographic accessibility.*® *’ It has also been documented that retention in

treatment improves with adequate transportation, indicating that proximity may be of concern.*®
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The aims of this study are to (1) estimate the distance between AOD users in Baltimore
City and treatment, and (2) identify relationships between drug treatment center characteristics
and their proximity to drug users. The fundamental questions answered with this research are:
(1) where are treatment centers located in relation to AOD dense areas? (2) What treatment
center characteristics are related to the distance an AOD user has to travel to get to treatment? (3)
Which treatment center characteristics, if any, are related to the presence of a nearby AOD-dense
block? It is hypothesized that the related treatment center characteristics include treatment
funding type (public vs. private), treatment service types provided (inpatient, outpatient, or
varied), and service population (open to a specified population only vs. open to ages and genders.

This paper introduces a refinement to an accepted model of treatment on demand
developed by Kaplan and Johri who also agreed that Baltimore is one of the cities that could
benefit from treatment on demand.® As indicated in Figure 1, the revised model of Drug
Treatment Flows would maintain the operational focus necessary for success of treatment on
demand, but introduces accessing treatment and inability to access treatment as steps that
potentially mediate the relationship between drug use and treatment queue. That step presents
the possibility that there are missed treatment opportunities due to barriers (geographic and
otherwise) to treatment.

The revised model falls within the larger well-developed gravity model, a probabilistic
model that offers insight into the correlates affecting treatment access. The gravity model
theorizes that the attraction between two objects is proportional to their mass and inversely
proportional to their respective distance. The gravity model has traditionally been used in
hospital utilization studies and although geographical accessibility to addiction treatment is not

widely studied, general geographic accessibility has been explored with regard to medical health
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services under this model.#%#?*#%% For example, Jordan et al found that although travel time is
the best measure of access, straight-line distances were highly correlated with actual travel time
in urban settings, and therefore that linear distance was an accurate measure of access.” Social
class has also emerged as a correlate, sometimes with even more strength than distance, implying
that close proximity may be especially important for those with walking as their only means of
reliable transportation.???
Methods

Sample of Baltimore City blocks

Environmental assessments of prevalent AOD use were conducted in the 242 residential
neighborhoods of Baltimore City using the Neighborhood Inventory for Environmental Typology
(NIFETY).® Neighborhoods were stratified using geocoded data provided by Baltimore City
Mayor’s Office of Information and Technology. Although Baltimore City actually contains 272
ecologically defined neighborhoods, 30 are without residences.?’ Because the NIfETy was
designed to measure neighborhood order and disorder in urban residential areas, any blocks
located in Baltimore City’s 30 non-residential neighborhoods were excluded from the sample
population.?
Data collection

Paired raters independently assessed selected city blocks during daylight and nighttime
hours using the NIfETy. Their observational assessments included 13 physical or social
indicators of recent and/or current AOD use: People Using Drugs, Syringes, Drug Baggies, Drug
Vials or Vial Caps, Blunt Guts or Wrappers, Pot Roaches or Roach Clips, Crack Pipes, Other

Drug Paraphernalia (including heroin spoons, joint rolling paper/packs, etc.), People Using
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Alcohol, Whole Alcohol Bottles, Broken Bottles, Obvious Signs of Drug Selling, and Intoxicated
People (drug or alcohol intoxication).
Creation of AOD-density Subscale

The NIfETy assessments were aggregated and made binary, giving each block a potential
score of 0-13 for the 13 indicators of recent or current AOD use. A score of O indicates that
neither rater found any AOD indicators on that block. A score of 13 means that all 13 AOD
indicators listed above were observed by either one rater or the other. One hundred seventy-two
blocks with scores of 3 or more were labeled as AOD-dense, and served as the final sample for
this analysis.
Analysis

The final sample blocks were exported into ArcGIS 9.2 for geocoding. Geocoding is the
process of assigning geographic identifiers (codes or longitude/latitude coordinates) to data
records, such as street addresses. In this case, the identifiers are Summary Tape File IDs
(STFIDs), the geographic identifiers developed by the U.S. Census that combine the county
code, census tract code and block code. The BSAS database provides location data for all active
treatment centers as of 2006 that serve the Baltimore City population. All Treatment centers that
lie outside Baltimore City were excluded from this analysis. Location data for BSAS tracked
centers were exported into ArcGIS 9.2 and geocoded.

In ArcGIS 9.2, radii that encircled the closest treatment centers were recorded for all
blocks in the final sample. The radius categories are .10 mile, .25 mile, .50 miles, .75, 1.00 mile,
2.00 miles and 5.00 miles. 43 of the treatment centers in Baltimore City serve as the nearest

treatment center (i.e. those 43 centers serve as the most likely treatment portal, for at least one
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AOD-dense location. I. When the closest treatment center for each block was determined with
the radius function, the distance to that treatment center was calculated in linear miles.

Three treatment center characteristics (funding type, treatment type, and service
population) were analyzed for potential relationships with proximity to drug users. These data
were exported in to SPSS and Mann-Whitney, Kruskal-Wallace, ANOVA and t-tests were
employed. The t test assesses whether the means of two groups are statistically different from
each other and was utilized to compare the mean distance in miles from AOD-dense blocks to
treatment centers for publicly versus privately funded treatment centers and for specialty versus
open-to-all treatment centers. The Mann Whitney test is a nonparametric test for assessing
whether two samples are drawn from a single population distribution and was utilized to
compare radii encircling closest treatment center and AOD density scores for publicly versus
privately funded treatment centers and specialty versus open-to-all treatment centers. Kruskal
Wallis, also a nonparametric method, is used to test the quality of population medians among
groups. It is an extension of the Mann Whitney test and is used in this analysis to distinguish
differences in the distributions of radii categories and AOD density scores for treatment centers
offering inpatient versus outpatient versus varied services. ANOVA (Analysis of variance) is
designed to compare variability of the observations among groups to that within groups — it
examines hypotheses about the differences among the means of groups of observations relative
to the variance of the individual groups. In this case, the one-way ANOVA was used to compare
differences among the mean distances in miles among inpatient, outpatient and varied treatment
locations to the variances of the distance in miles within the inpatient, outpatient, and varied

treatment centers.

Results
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AOD-dense blocks had a distinct geographic distribution of two large clusters of AOD-
dense areas in central East and central West Baltimore, with spindling AOD-dense areas towards
the perimeter of the city (Figure 2). The geographic distribution of treatment centers closest to
AOD dense areas does not mirror that of the AOD dense areas in Baltimore City. There is one
large cluster of treatment centers in the center of the city, with sparse locations towards the city
perimeter (Figure 3). Radii from AOD-dense blocks encircling the closest treatment center
ranged from narrow (50 ft.) to wide (5 miles). The calculated radii were split into four
categories. Table 1 presents radii category and AOD density score frequencies.

The treatment center characteristics are presented in Table 2. Treatment centers that are
publicly funded recive operation dollars solely from BSAS. Treatment centers that are wholly or
partially funded with private dollars benefit from spending by private insurers, charities, patients
and their families. Treatment centers that cater to only a segment of the treatment seeking
population are designated as having a “specialty” treatment population in this study. Specialty
treatment centers include those for men only, youth only, women and children only, etc.
Treatment centers that do not specialize are designated “open to all.” Figure 4 displays the 172
AOD-dense blocks plotted against their closest treatment centers. Table 3 displays the results of

the Analysis Matrix presented in the Methods section of this paper.

Discussion
The linear distance to the closest treatment center in Baltimore City is less than one mile
for most AOD-dense blocks. From AOD-dense blocks detected by the NIfETy AOD-density
subscale, the median radius from block center to encircle a treatment center is .5 miles. One
could conclude that AOD-dense blocks are closely located to treatment centers, but it should be

reiterated that the measurements in this analysis are presented in linear miles. More powerful
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analysis could be conducted by summing the length of moves in N-S and E-W directions (the

Manhattan or city-block metric). Although calculations using Manhattan miles would result in
distances longer than those presented in this research, those calculations would be more in line
with actual distances traveled by a resident from an AOD-dense block to his closest treatment

center.

Distances (in miles) to the closest treatment center were significantly greater when
treatment centers were privately funded, as compared to publicly funded treatment centers. This
means that the privately funded treatment centers are not centrally located (i.e. not close in
proximity to other treatment centers) and tend to be the centers located towards the periphery of
the City. Figure 5 indicates that this is the case. Neither population served nor treatment type
characteristics were associated with distances to treatment centers.

The closest treatment center to an AOD dense block is more likely to provide outpatient services
than inpatient or varied services. This finding is not surprising, as the nature of outpatient
services require heavy AOD-user foot-traffic. The finding has implications for placement of
future treatment centers. Based on this data, Baltimore City residents with the “not in my back
yard” attitude towards treatment centers have good reason to be concerned. The NIfETy data
could provide a strong assessment of how treatment centers are doing with the work of
improving, as opposed to marring, the faces of the communities to which they locate.

Clinical and Public Health Significance

Proximity data provide important information on the areas in Baltimore that may have
unmet needs that prevent the Treatment on Request goal from being realized. To our knowledge,
this is the first study of its kind in the United States that focuses on treatment centers’ geographic

locations and how those locations impact users’ access. This data is useful for planning future
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treatment center locations. For instance, there are visible holes in treatment center locations on

the east and west sides of Baltimore City, when compared with AOD-dense locations. Although

only a few research questions were presented here, the data set is rich with possibility for

improving the likelihood of treatment on demand in Baltimore City.
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Figure 1: Revised Model of Drug Treatment Flows

Abstinent

Missed
Treatment
Opportunity

Failed treatment episode

Entry to

No
accessible
treatment
Initiation ) v Makes
of drug Using Accesses Treatment
use Drugs, No Treatment Demand
p| Treatment |——p| Location
Request
P Dropout
-

Quneecacefill treatmant anicnda

Treatment
Queue

Treatment

—>

In
Treatment

12



In Progress for Journal of Urban Health.

Geographic Barriers to Treatment On Demand

Figure 2: AOD-dense block locations in Baltimore Cit
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Figure 3: Treatment centers closest to AOD dense block locations in Baltimore City
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Figure 4: AOD-dense blocks plotted against treatment centers
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Figure 5: Privately Funded Treatment Centers
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Table I: Characteristics of AOD-dense blocks (h=172)
No %

Radii encircling closest treatment centers

Radius Category

.25 mile or less 41 23.8
.26 to .5 mile 47 27.3
51to .75 mile 39 22.7
.76 mile or more 45 26.2
Total 172 100.0

AOD Density Scores for AOD-dense blocks

AOD Density Score

3 71 41.3
4 62 36.0
5 25 14.5
6 8 4.7
7 5 29
8 1 6

Total 172 100.0
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Table 1I: Characteristics of treatment centers closest to AOD-dense blocks (n=43)

No %

Funding Type

Public Only 30 69.8

Private/Both 13 30.2
Total 43 100.0
Treatment Population

Specialty 15 34.9

Open to All 28 65.1
Total 43 100
Treatment Type

Inpatient 12 27.9

Outpatient 24 55.8

Both In and Outpatient 7 16.3

Total 43 100.0
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Table 3: Results tabulated by test. Significant findings are in bold.

Geographic Barriers to Treatment On Demand

19

Access Indicator 1
Radius Category

Access Indicator 3
Distance in Miles to
nearest treatment

Access Indicator 2
Block NIfETy AOD
Density Score

Treatment
Variables

Funding Type:

Unpaired t test

Mann-Whitney

Public Mann-Whitney -~ - _
V. Wilcoxon W=4238 t‘f'ggg W"C°X9”3\é\é‘2832
Private p=0.54 p= p=.
Treatment Type: .
Inpatient Kruskal-Wallis One-Way ANOVA KI’USﬁﬁE\Z\é&”IS*
Outpatient H=1.9 F=.973 _ 0 1
Varied p=.368 p=
Population Served: Unpaired t test Mann-Whitney
Specialty Mann-Whitney _ . -~
) - t=.948 Wilcoxon W=5117
V. Wilcoxon W=3012 p=.345 0=.586
Unspecified p=.217 ' '

*Further Mann-Whitney tests were employed to determine which group’s differences were significant.



