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Rural substance users are less likely than their urban peers to use formal substance use treatment. It is therefore
important to understand how the utilization of potentially more appealing care options, such as outpatient med-
ical care (OMC), may affect substance use over time. This study sought to examine whether the number of OMC
visits, after controlling for important covariates, was associated with days of alcohol, crack and powder cocaine,
and methamphetamine use among a sample of rural stimulant users over a three year period. Data were collected
from a natural history study of 710 stimulant users living in rural communities in Arkansas, Kentucky, and Ohio.
Participants were adults, not in drug treatment, and reporting stimulant use in the last 30 days. In terms of alco-
hol use, for participants with higher employment-related problems, having 3 or more OMC visits (relative to
none) was associated with fewer days of alcohol use. The results for days of cocaine and methamphetamine
use were mixed. However, we did find that for participants reporting at least one substance use treatment or mu-
tual help care visit in the past 6-months, having 1-2 OMC visits (compared to none) was associated with fewer
days of crack cocaine use. Regarding methamphetamine use, results showed that for participants without med-
ical insurance, having 3 or more OMC visits (compared to none) was associated with significantly fewer days of
methamphetamine use if they also reported greater than or equal to a high school education. The findings from
this study may help us begin to understand some of the characteristics of rural drug users, who utilize OMCs, as-
sociated with reductions in substance use. These findings may help health care administrators better plan, coor-
dinate, and allocate resources to rural OMCs to more effectively address substance use in this population.
Published by Elsevier Inc.
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Rural substance users are less likely to utilize substance use treat-
ment relative to their urban peers (Compton, Thomas, Stinson, &
Grant, 2007; Curran, Ounpraseuth, Allee, Small, & Booth, 2011). Specif-
ically, rural drug users utilize drug treatment at lower rates (24% in the
past three years; Curran et al., 2011) than drug users living in urban
communities (37% in the past year; Compton et al., 2007). In addition
to less geographical access to treatment options, rural drug users report
more negative views toward available substance use care including
lower perceived affordability, effectiveness, acceptability, and need
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than drug users living in urban communities (Borders, Booth, Stewart,
Cheney, & Curran, 2015). This finding is particularly concerning as it
suggests that even when substance use treatment is available in a
rural community, rural drug users may be less likely to access it.
Outpatient medical clinics (OMCs) may be a more appealing setting
for rural substance users to access treatment services (Barry, Epstein,
Fiellin, Fraenkel, & Busch, 2016; Cucciare et al., 2017; Epstein, Barry,
Fiellin, & Bush, 2015; Gryczynski et al., 2011; Madras et al., 2009). Pro-
viders in OMC settings such as primary care, sexual health, and commu-
nity health clinics can help identify (Timko, Kong, Vittorio, & Cucciare,
2016) and treat (Gryczynski et al., 2015; Jonas et al., 2012; Rogers,
Johnson, Yu, Cuoco, & Blank, 2015; Roy-Byrne et al., 2014; Saitz et al.,
2014; Schwartz et al., 2015; Yu et al., 2016) substance use (Samet,
Friedmann, & Saitz, 2001). OMC providers can help support patients
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with substance use to better manage associated mental and physical
health comorbidities through continued screening and monitoring of
symptoms over time (Samet et al., 2001). Furthermore, OMC providers
including general practitioners and family physicians are relatively
more accessible than specialists such as substance use treatment pro-
viders in rural communities (Rosenblatt & Hart, 2000). Therefore,
OMCs are a potentially viable care context for substance users in rural
communities, and especially among those substance users who may
have negative views toward formal substance use treatment options.
However, little is known about the clinical outcomes of OMCs experi-
enced by rural substance users utilizing these services (Cucciare et al.,
2017) and no studies have examined “dosage” or number of OMC ses-
sions utilized in relation to patterns of substance use in this population.
This line of research may help us better understand the potential role(s)
of OMCs in addressing substance use in rural communities, and how to
most appropriately use OMC resources (financial, staff time and exper-
tise) to target this health problem in this population.

To date, several studies indicate that urban substance users who
have even minimal contact (1-2 visits over a 6-month period) with an
OMC show greater improvements in addiction severity (Friedmann,
Zhang, Hendrickson, Stein, & Gerstein, 2003), higher rates of absti-
nence (Saitz, Horton, Larson, Winter, & Samet, 2005; Weisner,
Mertens, Parthasarathy, Moore, & Lu, 2001), and fewer hospitaliza-
tions (Laine et al., 2001) than those who do not utilize these services.
These prior studies mostly focused on urban drug users with few
studies being conducted on rural substance users. Previously we re-
ported that, among rural stimulant users, participants reporting at
least one OMC visit (compared to none) in the prior 6-months had
greater reductions in the number of days using alcohol, crack co-
caine, and methamphetamine over a three year period (Cucciare et
al., 2017). To our knowledge, this is the only study in the literature
that has examined the potential association between use of OMCs
and substance use in rural substance users. One important limitation
of this prior work is that it did not explore the association between
number of OMC visits and substance use among rural substance
users which may have important clinical implications for determin-
ing the optimal number of visits associated with a positive effect on
substance use and/or how to optimally utilize OMCs to best address
unhealthy substance use in rural communities.

Understanding how to optimally utilize OMCs in addressing un-
healthy substance use in rural communities is particularly important
given negative views toward substance use treatment in rural settings
and the relatively little time OMC providers have to spend on mental
health and lifestyle topics. For example, the median length of an OMC
visit in the United States is 16 min with the median number of topics
covered during the visit being six (Tai-Seale, McGuire, & Zhang, 2007).
Further, the longest amount of time spent on any topic during an OMC
visit is about 5 min (topics deemed less important are devoted about
1 min; Tai-Seale, McGuire, Colenda, Rosen, & Cook, 2007). Topics con-
sidered to be mental health or lifestyle oriented are typically covered
in 2 min, even among populations who indicate a heavy burden of men-
tal health or lifestyle problems (Tai-Seale, McGuire, Colenda et al.,
2007).

In summary, although OMCs can serve as a feasible and effective
context for addressing unhealthy alcohol and drug use in rural sub-
stance users (Cucciare et al., 2017), research is needed to determine to
what extent the amount of contact (e.g., number of visits) is associated
with changes in substance use over time. To explore this research ques-
tion, we examined whether the number of OMC visits, after controlling
for important covariates that can affect substance use severity (Borders
et al,, 2015) and health care use (Anderson, 1995), was associated with
days of alcohol, crack and powder cocaine, and methamphetamine use
among a sample of rural stimulant users over a three year period. Find-
ings from this study may have important implications for how to opti-
mize OMC resources to improve the care of rural persons engaging in
substance use.

1. Method
1.1. Sample, eligibility, and recruitment

Data were collected from an observational study of 710 rural stimu-
lant users living in Arkansas, Kentucky, and Ohio (Booth, Leukefeld,
Falck, Wang, & Carlson, 2006). Participants were eligible for the study
if they were: not in drug treatment or mutual-help groups within the
past 30 days; 18 years of age or older; had used methamphetamine,
crack cocaine or powder cocaine in the past 30 days; and had a verifiable
address within one of the study counties.

Participants were recruited using Respondent-Driven Sampling
(RDS), a type of snowball sampling (Heckathorn, 1997; Wang et al.,
2004). Staff from the study sites met with local drug treatment pro-
viders, distributed study business cards to individuals who might
know drug users, and visited places frequented by drug users to identify
potential “seeds” for the study. Participants who completed the baseline
interview were asked to refer people they knew who used drugs to par-
ticipate. They received $10 each for up to three participants that they re-
ferred who were eligible and enrolled in the study.

1.2. Study procedure

The study was approved by the institutional review boards at each of
the investigators' universities, and the study researchers received a Cer-
tificate of Confidentiality from the National Institute on Drug Abuse
(NIDA). Study participants provided informed consent prior to complet-
ing the baseline interview. Trained research assistants conducted face-
to-face baseline interviews and follow-up interviews were conducted
at 6-month intervals for 36-months (seven interviews) using comput-
er-assisted personal interview software. Follow-up interviews consisted
of the same general questions as asked in the baseline interview (see
below). Study staff also collected demographic information and up-
dated the participants' contact information at each interview to improve
the likelihood of locating the participants for subsequent follow-up in-
terviews. This approach resulted in a 73% follow-up participation rate
at the final 36-month interview.

1.3. Measures

1.3.1. Dependent variables

Dependent variables included the number of days in the past 30 days
that the participant used alcohol, methamphetamine, powder cocaine,
and crack cocaine, separately. At baseline, the interviewer asked partic-
ipants whether they used each specific substance in their lifetime. If life-
time use of any substance was endorsed by the participant, the
interviewer asked the number of days the substance was used in the
prior 30-days at baseline. Use of all substances of interest was assessed
at each follow-up interview to capture new onset drug use.

1.3.2. Independent variables

Independent variables included the number of OMC visits. At base-
line, participants were asked, “Not including hospitalizations, emergen-
Cy room visits, or outpatient surgeries, in the past 12 months have you
received care from a medical doctor, nurse, medical or STD clinic?” Par-
ticipants were also asked a follow-up question to assess frequency of
OMC visits during these timeframes, “If yes, how many times?” This
item was adjusted to fit the 6-month timeframe for each follow-up in-
terview. The frequency of OMC visits was further categorized as 0, 1-
2, or 3 + visits due to the fact that most of the participants reported
zero visits. This approach to grouping was an attempt to categorize
the frequency of OMC visits in a comparable manner, especially for the
1-2 and 3 + categories. At baseline, the majority (62%) of participants
reported 0 visits, 22% reported 1-2 visits, and 16% reported 3 + visits.
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