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Abstract

Background: The spatial distribution of substance use services impacts their use, with greater access to services
associated with more positive outcomes. Findings from availability of primary healthcare indicate service shortages
exist in areas characterized by social deprivation. This study investigated whether community social deprivation was
associated with a lack of availability of substance use treatment or mutual aid recovery support services.

Methods: This is an ecological analysis investigating the availability of substance use services at a community level
in the state of New Hampshire. Several public data sources were combined to represent community social deprivation
and availability of substance treatment of mutual aid recovery support groups. Principal components analysis and
negative binomial regression were used to test the relationship between community structure and the availability of
substance use services.

Results: Community social deprivation was characterized by high rates of poverty, no access to motor vehicles, renter-
occupied housing, less than a high school degree, and nonemployment. Communities high in measures of social
deprivation were associated with increased availability of both substance use treatment and recovery support services.

Conclusions: Contrary to findings in access to primary healthcare services, social disadvantage was positively related to
availability for both types of substance use services. This relationship may reflect the stigma associated with substance
use where services associated with stigmatized conditions locate in areas with the least resistance to their presence or
be a function of affordability of space. Future research could investigate the relationship between access to services
and individual client outcomes.
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Background
The ability to access substance use services has an impact
on whether individuals successfully manage a substance
use disorder [1, 2]. Treatment for alcohol and substance
use disorders is predicated upon keeping individuals en-
gaged and present during an intervention [3, 4]. Positive
outcomes such as abstinence from substance use, in-
creased self-efficacy, and decreased criminal justice in-
volvement are related to longer time spent in treatment
[5, 6]. Attrition from substance use disorder treatment has
been shown to increase as distance increases between the
service location and client’s home [7–9]. Having to travel

greater than one-mile reduced clients’ chances of complet-
ing substance use disorder treatment by 50% in a study
completed in Baltimore, MD [1]. While shorter physical
distance to services is associated with positive outcomes,
availability of some forms of health care resources has
been cited as an issue in socially disadvantaged communi-
ties [9–11]. However, some research has shown treatment
rich communities have higher rates of substance use dis-
orders and drug market activity than areas with little re-
sources for formal substance use treatment [10, 12].
Mutual aid recovery support refers to various self-help

groups promoting recovery from substance use disorders,
the most well-known being Alcoholics Anonymous (AA)
and Narcotics Anonymous (NA). These groups are non-
professional, informal, and stress progression through a
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series of steps to achieve abstinence from substance use
[13, 14]. Mutual aid recovery groups are integral parts of
the substance use service array in the US, as treatment
programs often recommend clients attend mutual aid
groups during treatment [8]. While controlled research is
difficult because of the anonymous, non-professional na-
ture of this treatment modality, outcomes have generally
been seen as positive [5, 15].
There has been little attention paid to the availability of

mutual aid groups. While no studies have investigated the
socioeconomic correlates of the availability of mutual aid
groups, one study investigated the role that the location of
mutual aid groups played in formal substance use treat-
ment outcomes. Stahler et al. [16] found being discharged
from inpatient substance use treatment to a neighborhood
with a high density of mutual aid groups reduced the like-
lihood of attending outpatient treatment. So, while partici-
pation in mutual aid groups has been shown to be positive
for substance use outcomes overall, there is evidence that
individuals may use mutual aid groups as a substitute for
formal outpatient treatment. In terms of the availability of
formal types of substance use treatment, greater metropol-
itan area concentrations of racial and ethnic minority
groups was associated with greater availability of metha-
done treatment but lower availability of comprehensive
substance use assessment services and naltrexone treat-
ment in a study using the National Survey of Substance
Abuse Treatment Services [17].
This study explores the link between measures of so-

cial deprivation and the availability of two forms of sub-
stance use services: formal treatment and mutual aid
recovery support groups. Prior work in access to health
care and substance use treatment have shown poverty
and social disadvantage as strong predictors of a lack of
available health care resources [9, 11]. This study adds
to the literature by testing whether the spatial distribu-
tion of substance use treatment mirrors findings in pri-
mary care and extending this work to the availability of
mutual aid recovery support groups.

Methods
Data for this study were collected from several sources to
represent the substance use treatment and recovery sup-
port environment in New Hampshire, a state in the
Northeastern United States. According to the National
Survey on Drug Use and Health [17], New Hampshire
(NH) has some of the highest rates of substance use and
substance use disorders in the US. NH ranks in the top 10
nationally for the percentage of residents over 18 engaging
in past month binge drinking (30.0), illicit drug use (13.8),
and marijuana use (12.4) [18]. Additionally, NH had the
highest percentage of adults with past year heroin use (.9)
in the US and the fifth highest percentage of adults with
an illicit drug use disorder (3.4) [18]. The unit of analysis

for this study is the census tract, a measure commonly
used to proxy neighborhood boundaries [19, 20].

Measures
Substance use treatment resources
Two data sources were cross-referenced to construct a
listing of formal substance use treatment resources. The
NH Alcohol and Drug Treatment Locator and the NH
Board for Licensing Alcohol and Other Drug Use Profes-
sionals provided a list of all inpatient and outpatient
substance use treatment locations in the state of New
Hampshire. These listings were cross-referenced to re-
move duplicates. The address of each facility was then
geocoded using ArcGIS 10.3.4. with a 98% match rate
and joined to the census tract where they were located.
Counts for each census tract were used as an indicator
of treatment availability.

Mutual aid recovery resources
Four data sources were combined to create a measure of
mutual aid resources. Statewide listings of meeting loca-
tions for Alcoholics Anonymous, Heroin Anonymous,
Narcotics Anonymous, and NH Self Management and
Recovery Training (SMART) were cross-referenced to
compile a listing of mutual aid recovery support loca-
tions. The address of each was geocoded (99% match
rate) and following the process above, counts in each
census tract were calculated as an indicator of mutual
aid availability.

Social deprivation indictors
The US Census’ 2016 American Community Survey 5-
year estimates provided data on the sociodemographic
indicators that make up the Social Deprivation Index
(SDI) at the census tract level [11]. Indicators included:
less than a high school degree (% of residents over the
age of 25 with no high school diploma); residential
crowding (percentage of housing units with more people
than rooms); percentage of residents with no available
motor vehicle, nonemployed (percentage of individuals
in a census tract that are unemployed and those not par-
ticipating in the labor force [21]); percentage of residents
with income below the federal poverty line; percentage
of renter-occupied housing units; and percentage of sin-
gle headed households.

Analytic strategy
Following the strategy used by Butler et al. [11], a Social
Deprivation Index was created by performing principal
components factor analysis (PCA) on the set of social
deprivation indicators. Factors with minimum loadings
of .6 and maximum cross loadings of .3 were retained.
Each of the census indicators was first transformed to its
centile ranking before completing the PCA to have the
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variables represent a common scale [7]. The factor load-
ings were then used in a negative binomial regression to
predict the association of neighborhood level social
deprivation and availability of substance use services, ei-
ther formal substance use treatment or mutual aid re-
covery support. A negative binomial regression was
employed to account for the overdispersion in the
dependent variables, where the variance is greater than
the mean [22]. This overdispersion occurs here because
many census tracts have zero counts for each of the
dependent variables. The regression will control for the
rurality of a census tract and the percentage of residents
that are uninsured. Since the data are spatially ordered,
dependence between the units of observation was tested
using the Durbin Watson statistic which tests for correl-
ation between the residual errors in a regression, values
between 1.8 and 2.0 indicate no autocorrelation [23, 24].

Results
Descriptive statistics for the variables used in the ana-
lysis are presented in Table 1. The principal components
factor analysis revealed one component to describe so-
cial deprivation which explained 60% of the variance in
the set of variables. Single-headed households had high
cross-loadings (>.3) and was subsequently removed from
the model. Table 2 presents the factor loadings for the
initial and reduced set of variables used to create factor
loading values. Social disadvantage was characterized by
high percentages of poverty, renter occupied housing,
having less than a high school degree, nonemployment,
and not owning a car.
Table 3 present the findings of the two negative bino-

mial regressions for availability of substance use treat-
ment and mutual aid recovery support. The Durbin
Watson statistic was 2.0, indicating spatial autocorrel-
ation was not creating too much noise in the model. In
the substance use treatment availability model, social

deprivation was positively related to availability while
rurality was negatively related to availability. Formal sub-
stance use treatment facilities were more likely to be lo-
cated in census tracts that were less rural. In the mutual
aid recovery support model, social deprivation was posi-
tively related to availability.

Discussion
The findings from this study indicate both substance use
treatment and mutual aid recovery support groups are
concentrated in socially disadvantaged neighborhoods.
The relationship was stronger for formal substance use
treatment services. These findings differ from findings
on the availability of physical health care access, where
neighborhoods high on social disadvantage had limited
access to primary care services [11]. Attention to where
substance use treatment facilities are located is import-
ant as Archibald [25] found rates of substance use dis-
order increased in communities with a high density of
treatment providers. The need for substance use treat-
ment appears equally distributed along the continuum of
high- to low-socially disadvantaged communities, with
some differences on substance of choice [26, 27]. While
alcohol and marijuana use were more prevalent in high
income communities [26], heroin use has seen increases

Table 1 Descriptive statistics for social deprivation indicators and substance use service availability

Variable Mean Standard Deviation

Social Deprivation Indicators (%)

Less than high school graduate 7.62 4.98

Residential Crowding .45 .84

No motor vehicle 2.22 3.33

Renter-occupied housing 28.37 21.32

Nonemployed 22.92 7.65

Single headed households 7.54 3.89

Poverty 9.32 7.49

Substance Use Service Availability Median Interquartile Range

Substance use treatment facilities (n = 242) 0 0–1

Mutual aid recovery support facilities (n = 436) 1 0–2

Note: Unit of measurement is census tracts (N = 292)

Table 2 Factor loadings of social deprivation indicators

Factor Loadings

Variables Initial Reduced

Residential Crowding .224

Poverty .900 .903

No motor vehicle .699 .696

Renter occupied housing .769 .772

Less than high school degree .738 .741

Nonemployed .728 .732

Note: Unit of analysis census tract (N = 292)
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among all income brackets in the US [27]. If the pres-
ence of substance use services in a community is not
driven by need, what are the main drivers of the deci-
sions to locate in a particular area? The simplest answer
is a function of cost, formal substance treatment facil-
ities may locate in areas with lower overhead costs.
However, it is possible these findings represent a func-
tion of the stigma surrounding substance use where ser-
vice facilities locate in areas with the least community
resistance to their presence. Results here provide a base-
line measure of substance use service availability as the
state of NH moves to integrate physical and behavioral
health services [28]. If substance use treatment migrates
to primary care clinics, there could be dramatic shifts in
the socioeconomic profile of communities rich in op-
tions to manage a substance use disorder.
This study is limited by its cross-sectional nature and

focus on availability of services and not how individuals
access those services. Results would be strengthened to
determine the temporal effect, if any, of how fluctuations
in neighborhood level disadvantage impact availability of
substance use services and how accessibility functions
for individual clients. Stahler et al. [16] found neighbor-
hood density of mutual aid recovery support groups had
a negative relationship with outpatient treatment attend-
ance, but it is unknown why this occurs. Did clients find
mutual aid to be effective as a treatment modality or was
ease of access or affordability more important? The
study is also limited by its focus on a single state in the
Northeastern US, results here may not translate to states
outside of the New England area.
Additional research may consider the relationship be-

tween treatment service density and client outcomes.
While some studies find reduced distance to treatment
predicts more positive treatment outcomes, others have
found a more nuanced relationship where treatment fa-
cility density can be considered a trigger to substance
use or relapse [6, 29]. Where treatment is scarce, clients
may see markedly different conditions between their
home neighborhoods and where their treatment is lo-
cated. Jacobson [6] found about one-fifth of clients were
exposed to more drug market activity while attending
treatment and Kao et al. [29] found clients in treatment
dense neighborhoods expressed more anxiety about fu-
ture heroin use. These relationships may be different for

mutual aid density as these groups often operate in a less
public fashion (i.e., co-located with a church or commu-
nity center) than formal treatment centers who have
public signage and often advertise their services in a
community.

Conclusions
The availability of substance abuse treatment and mu-
tual aid recovery support services was higher in census
tracts characterized by indicators of social deprivation.
These findings run counter to investigations of the avail-
ability of primary healthcare services [11]. The findings
here support more research to fill in the gaps in know-
ledge around the effect place has on the delivery of sub-
stance use services and what drives the locational
strategies of treatment and recovery support services.

Abbreviations
AA: Alcoholics anonymous; MD: Maryland; NA: Narcotics anonymous;
NH: New Hampshire; PCA: Principal components analysis; SDI: Social
deprivation index; SE: Standard error; SMART: Self-Management and Recovery
Training; US: United States; β: Beta

Acknowledgments
None

Author’s contribution
CM led the design, analysis, and preparation of the manuscript. The author
read and approved the final manuscript.

Funding
None

Availability of data and materials
The data generated/analyzed during the current study are available from the
corresponding author on reasonable request.

Ethics approval and consent to participate
Not applicable, this study did not utilize human subject participants.

Consent for publication
Consent given.

Competing interests
The author declares that he/she has no competing interests.

Received: 1 May 2019 Accepted: 7 August 2019

References
1. Beardsley K, Wish ED, Bonanno Fitzelle D, O’Grady K, Arria AM. Distance

travelled to outpatient drug treatment and client retention. J Subs Abuse
Treat. 2003;25:279–85.

Table 3 Negative binomial regression of substance use service availability and social deprivation

Substance Use Treatment Availability Mutual Aid Recovery Support Availability

β SE β SE

Social Deprivation .530*** .132 .441*** .110

Rural −.011*** .003 .000 .002

Uninsured −.006 .029 −.010 .024

Note: Treatment Model, Likelihood ratio chi square = 73.44***; Durbin Watson = 2.01 Mutual Aid Model, Likelihood ratio chi square = 30.97***; Durbin Watson = 2.00
***p < .001

Morton Substance Abuse Treatment, Prevention, and Policy           (2019) 14:33 Page 4 of 5



2. Schmitt SK, Phibbs CS, Piette JD. The influence of distance on utilization of
outpatient mental health care following inpatient substance abuse
treatment. Addict Behav. 2003;28:1183–92.

3. Appel PW, Oldak R. A preliminary comparison of major kinds of obstacles in
enrolling in substance abuse treatment reported by injecting street
outreach clients and other stakeholders. Am J Drug Alcohol Ab. 2007;33:
699–705.

4. Waltman D. Key ingredients to effective addictions treatment. J Subs Abuse
Treat. 1995;12(6):429–39.

5. Gossop M, Stewart D, Marsden J. Attendance at narcotics Anonymous and
alcoholics Anonymous meetings, frequency of attendance, and substance
use outcomes after residential treatment for drug dependence: a 5-year
follow-up study. Addictions. 2007;103:119–25.

6. Jason LA, Davis MI, Ferrari JR. The need for substance abuse after-care:
longitudinal analysis of Oxford house. Addict Behav. 2007;32:803–18.

7. Amiri S, Lutz R, Socias ME, McDonnell MG, Roll JM, Amram O. Increased
distance was associated with lower daily attendance to an opioid treatment
program in Spokane County Washington. J Subst Abus Treat. 2018;93:26–30.

8. Fortney JC, Booth BM, Blow FC, Bunn JY, Loveland Cook CA. The effects of
travel barriers and age on the utilization of alcoholism treatment aftercare.
Am J Alcohol Abuse. 1995;21(3):391–406.

9. Guerrero EG, Kao D, Perron BE. Travel distance to outpatient substance use
disorder treatment facilities for Spanish-speaking clients. Int J Drug Policy.
2013;24:38–45.

10. Jacobson JO. Do drug treatment facilities increase clients’ exposure to
potential neighborhood-level triggers for relapse? A small-area analysis
assessment of a large, public treatment system. J Urban Health. 2006;83(2):
150–61.

11. Butler DC, Petterson S, Phillips RL, Bazemore AW. Measures of social
deprivation that predict health care access and need within a rational area
of primary care service delivery. BMC Health Serv Res. 2002;48(2):539–59.

12. Archibald ME. Exploring the reciprocal effects of substance abuse treatment
provision and area substance abuse. In: Thomas YF, Richardson D, Cheung, I,
eds. Geography and drug addiction. New York: Springer. 2008;2008:353–68.

13. Anonymous A. Information on alcoholics Anonymous. New York: AA World
Services, Inc.; 2018. Retrieved from: https://www.aa.org/assets/en_US/f-2_
InfoonAA.pdf

14. Anonymous N. An introductory guide to narcotics Anonymous, revised. Van
Nuys, California: narcotics Anonymous world services. Inc. Retrieved from:
https://www.na.org/admin/include/spaw2/uploads/pdf/litfiles/us_english/
Booklet/Intro%20Guide%20to%20NA.pdf.

15. Krentzman AR. The evidence base for the effectiveness of alcoholics
Anonymous: implications for social work practice. J Soc Work Pract Addict.
2008;7(4):27–48.

16. Stahler GJ, Mazzella S, Mennis J, Chakravorty S, Rengert G, Spiga R. The
effect of individual, program, and neighborhood variables on continuity of
treatment among dually diagnosed individuals. In: Thomas YF, Richardson
D, Cheung I, editors. Geography and drug addiction. New York: Springer;
2008. p. 353–68.

17. Vélez AL, Campos-Holland AL, Arndt S. City’s racial composition shapes
treatment center characteristics and services. J Ethn Subst Abus. 2008;7(2):
188–99.

18. Substance Abuse and Mental Health Services Administration. 2015–2016
National Survey on Drug Use and Health: Model-based prevalence
estimates. https://www.samhsa.gov/data/sites/default/files/
NSDUHsaePercents2016/NSDUHsaePercents2016.pdf. Accessed 1 Feb 2019.

19. Nicotera N. Measuring neighborhood: a conundrum for human services
researchers and practitioners. Am J Community Psychol. 2007;40:26–51.

20. US Census Bureau. Census 2000 basics. Washington DC: U.S. Government
Printing Office; 2002.

21. Steuerle E, Spiro C. Nonemployment: A necessary economic indicator.
Urban Institute: Straight Talk on Social Security and Retirement. 1999;2.
Retrieved from: https://www.urban.org/sites/default/files/publication/662
76/310241-Nonemployment.PDF

22. Hilbe JM. Negative Binomial Regression. Cambridge: Cambridge University
Press; 2016.

23. Chen Y. Spatial autocorrelation approaches to testing residuals from least
squares regression. PLOS One, 2016;11(1). https://doi.org/10.1371/journal.
pone.0146865

24. Cliff A, Ord K. Testing for spatial autocorrelation among regression residuals.
Geogr Anal. 1972;4(3):267–84.

25. Archibald ME. Exploring the reciprocal effects of substance abuse treatment
provision and area substance abuse. In: Thomas YF, Richardson D, Cheung I,
editors. Geography and drug addiction. New York: Springer; 2008. p. 353–68.

26. Galea S, Ahern J, Tracy M, Vlahov D. Neighborhood income and income
distribution and the use of cigarettes, alcohol, and marijuana. Amer J Prev
Med. 2007;32(6):S195–202.

27. Centers for Disease Control and Prevention. Today’s Heroin Epidemic. 2018.
Retrieved from: https://www.cdc.gov/drugoverdose/opioids/heroin.html

28. Cherokee Health Systems. The integration of behavioral health and primary
care in New Hampshire: Analysis and recommendations. 2014. Retrieved:
http://www.endowmentforhealth.org/uploads/images/PDFs/Health%2
0Policy/Cherokee_BHPC_Integration_Final%20Report_12-9-14.pdf

29. Kao D, Torres LR, Guerrero EG, Mauldin RL, Bordnick PS. Spatial accessibility
of drug treatment facilities and the effects on locus of control, drug use,
and service use among heroin-injecting Mexican American men. Int J Drug
Policy. 2014;25(3):598–607.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Morton Substance Abuse Treatment, Prevention, and Policy           (2019) 14:33 Page 5 of 5

https://www.aa.org/assets/en_US/f-2_InfoonAA.pdf
https://www.aa.org/assets/en_US/f-2_InfoonAA.pdf
https://www.na.org/admin/include/spaw2/uploads/pdf/litfiles/us_english/Booklet/Intro%20Guide%20to%20NA.pdf
https://www.na.org/admin/include/spaw2/uploads/pdf/litfiles/us_english/Booklet/Intro%20Guide%20to%20NA.pdf
https://www.samhsa.gov/data/sites/default/files/NSDUHsaePercents2016/NSDUHsaePercents2016.pdf
https://www.samhsa.gov/data/sites/default/files/NSDUHsaePercents2016/NSDUHsaePercents2016.pdf
https://www.urban.org/sites/default/files/publication/66276/310241-Nonemployment.PDF
https://www.urban.org/sites/default/files/publication/66276/310241-Nonemployment.PDF
https://doi.org/10.1371/journal.pone.0146865
https://doi.org/10.1371/journal.pone.0146865
https://www.cdc.gov/drugoverdose/opioids/heroin.html
http://www.endowmentforhealth.org/uploads/images/PDFs/Health%20Policy/Cherokee_BHPC_Integration_Final%20Report_12-9-14.pdf
http://www.endowmentforhealth.org/uploads/images/PDFs/Health%20Policy/Cherokee_BHPC_Integration_Final%20Report_12-9-14.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Measures
	Substance use treatment resources
	Mutual aid recovery resources
	Social deprivation indictors

	Analytic strategy

	Results
	Discussion
	Conclusions
	Abbreviations
	Acknowledgments
	Author’s contribution
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

