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Abstract

Background—Technology-based applications represent a promising method for providing
efficacious, widely available interventions to substance abuse treatment patients. However, limited
access to communication technology (i.e., mobile phones, computers, internet, and e-mail) could
significantly impact the feasibility of these efforts, and little is known regarding technology
utilization in substance abusing populations.

Methods—A survey was conducted to characterize utilization of communication technology in
266 urban, substance abuse treatment patients enrolled at eight drug-free, psychosocial or opioid-
replacement therapy clinics.

Results—Survey participants averaged 41 years of age and 57% had a yearly household income
of less than $15,000. The vast majority reported access to a mobile phone (91%), and to SMS text
messaging (79%). Keeping a consistent mobile phone number and yearly mobile contract was
higher for White participants, and also for those with higher education, and enrolled in drug-free,
psychosocial treatment. Internet, e-mail, and computer use was much lower (39-45%), with
younger age, higher education and income predicting greater use. No such differences existed for
the use of mobile phones however.

Conclusions—Concern regarding the digital divide for marginalized populations appears to be
disappearing with respect to mobile phones, but still exists for computer, internet, and e-mail
access and use. Results suggest that mobile phone and texting applications may be feasibly applied
for use in program-client interactions in substance abuse treatment. Careful consideration should
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be given to frequent phone number changes, access to technology, and motivation to engage with
communication technology for treatment purposes.
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1. INTRODUCTION

Use of communication technology (i.e., computers, internet, e-mail and mobile phones) is
ubiquitous in our society and accessibility is improving at a rapid pace. It is estimated that
88% of adults in the United States have a mobile phone, and 78% of adults use the internet
(Zickuhr and Smith, 2012). Adolescent rates of communication technology use are also on
the rise, with estimates of mobile phone and computer use being 75% and 93% respectively
(Lenhart et al., 2010). Such high rates of technology use among the US population have
provided a strong foundation and rationale for the integration of technology into research
and health services delivery. Over-reliance on technology, however, threatens to aggravate
health disparities among the socioeconomically disadvantaged, who may have limited access
to communication technology resources.

The digital divide refers broadly to the unequal access to technology across various groups
of the population. Communication technology encompasses mobile phones, computers,
internet, and e-mail and access to each type of communication technology may have
differential use in marginalized populations. Thus, the idea of the digital divide is a general
concept regarding limited resources for certain individuals, but may be better conceptualized
by the specific technology type being used. The digital divide has plagued healthcare by
contributing to inequities in obtaining and utilizing health information (Kreps, 2005), as well
as compromised access to social services (Steyaert and Gould, 2009). A recent report
suggested that web-enabled applications may assist in addressing health disparities, and
recommended tailoring technology-based interventions and education to underserved
populations with limited health literacy (Gibbons et al., 2011). According to Lopez and
colleagues (2011), people who are older, poor, belong to a racial or ethnic minority, or who
are less educated are less likely to use the internet. Consistent with those results, Wang and
colleagues (2011) found that internet use was lower among African Americans and
Hispanics, as well as among those living in rural settings. Access to technology is only one
obstacle though. A recent poll found that among adults who do not use the internet, the main
reason is that they do not believe there is anything relevant to them on the internet (Zickuhr
and Smith, 2012). These findings are particularly important in a substance abusing
population with notoriously limited resources. Of patients entering substance abuse
treatment in 2010, nearly 80% endorsed being unemployed or not being in the labor force
(SAMHSA, 2012), indicating a generally low level of income that may presage low
utilization of technology, especially computers and the internet. Computer and internet use
represents only one source of technology contributing to the digital divide, and a thorough
assessment of numerous communication technologies is needed to determine the extent of
the digital divide in a substance abuse treatment population.

Despite concern regarding the digital divide, technology-based applications to improve
healthcare delivery have advanced dramatically and represent a promising avenue for
providing efficacious, widely available treatment that could greatly benefit those who might
not otherwise contact services. One example is the relatively simple use of short-message
service (SMS) text messages to remind patients of healthcare appointments. A recent
Cochrane review showed higher rates of attendance at healthcare visits with SMS-text
message reminders compared to no reminders and postal reminders (Car et al., 2012). While
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text message and phone call reminders appeared to result in similar attendance rates, costs
associated with phone call reminders were shown to be higher. It is unclear, however, if
certain sub-groups might be more receptive to text message reminders compared to phone
calls (i.e., adolescents, night-shift workers).

Specifically within substance abuse treatment, a number of innovative, evidence-based, and
efficacious applications have been developed. These interventions are based in already
established psychosocial treatment and are currently being converted into an electronic
format (i.e., mobile phones, computer, web-based), and also as supplements to treatment
(see Moore et al., 2011; Marsch, 2012; Marsch and Dallery, 2012 for reviews). Technology-
delivered treatments are meant to serve as an additional tool for counselors and service
providers, as well as being continuously available for clients to access as needed. A recent
meta-analysis showed the efficacy of computer-delivered interventions for alcohol and
tobacco use with relatively minimal contact (Rooke et al., 2010), suggesting that computer-
delivered interventions for more mild forms of substance use may be successful without
formalized treatment.

The promise of technology integration into substance abuse treatment is appealing, however,
there has been no comprehensive estimate of access to and familiarity with communication
technology for those enrolled in substance abuse treatment, a factor that could significantly
impact the feasibility of these efforts. Recent data have shown that mobile phone ownership
and internet use among individuals making less than $30,000 per year is approximately 75%
and 57% respectively, as compared to 95% use and ownership in individuals making more
than $75,000 per year (Jansen, 2012), thus making it reasonable to expect high mobile phone
usage in substance abusing populations enrolled in treatment, but low internet use. Even
with high rates of mobile phone ownership, the use of pay-as-you-go phones that are
frequently discarded when minutes expire may still impose a barrier on delivery of phone-
based interventions.

The extent to which substance abusing populations use computer and internet technology is
also largely unknown. Rates of internet access in patients enrolled in substance abuse
treatment reported as part of larger interventions have varied greatly, ranging from 20%
(King et al., 2009) to approximately 71.6% (VanDeMark et al., 2010). Results from a recent
study utilizing focus groups comprised of substance abuse treatment patients (N=11) showed
that participants reported having more online access and knowledge than clinic treatment
staff expected (Wolf-Branigin, 2009). These studies, while providing useful preliminary
estimates of communication technology use, do not provide a comprehensive data set to
accurately characterize communication technology use among patients enrolled in substance
abuse treatment. Such a data set would serve to improve treatment interventions,
supplements, participant contact and retention, and other service delivery provided through
technological means. Therefore, we conducted a survey study across eight urban,
psychosocial or opioid-replacement clinics with the purposes of characterizing utilization of
communication technology (i.e., mobile phones, computers, internet, and e-mail), and
exploring facets of technology use that may serve as barriers to their utility for treatment in
this population.

2. METHODS

Participants (N=266) were recruited from eight study sites located in the Baltimore city
metropolitan area. These sites were either affiliated with the Johns Hopkins University
School of Medicine or were community treatment programs that included four outpatient
clinics providing both psychosocial services and opioid replacement therapy (N = 144), two
outpatient methadone and buprenorphine maintenance programs (N = 87), one primary care
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clinic providing buprenorphine maintenance for substance abuse disorders (N = 6), and one
outpatient clinic providing only psychosocial services (N = 29). Participants were recruited
through posted fliers in clinic areas, word of mouth, and clinic staff. The only criterion for
participation was age older than 18 years and currently enrolled in substance abuse
treatment. All study procedures were approved by the Johns Hopkins School of Medicine
Institutional Review Board.

The survey included 12 locally-developed questions about use of communication
technology, which were embedded within a 133-item survey that asked about various topics
including: tobacco use and dependence, employment status, smoking attitudes, knowledge,
and cessation services provided at the treatment clinic and demographic information. The
items not related to technology will not be discussed in the current report. Questionnaires
were self-administered via paper and pencil surveys (N = 191) or via computer (N = 75).
Choice of preferred questionnaire method (computer or paper) was not always available
(i.e., clinics did not have wireless, laptops were already being used, etc), and was not
included in any analyses. Individuals who were unable to read the questions were
administered the survey by research staff. All participants were given either $5 or a small
prize for survey completion.

Communication technology questions were: 1) regular (weekly) use of a mobile phone (Y/
N), 2) ownership of the phone (Y/N), 3) contract type (pay-as-you-galyearly), 4) frequency
of changing phone numbers in the past year (never, 1 time, 2 times, 3 times, 3+ times), 5)
SMS text message usage (sending and receiving) (Y/N), 6) text message limits (Y/N; if yes,
how many), 7) call limits (Y/N; if yes, how many calls per day), 8) does clinic staff ever call
or text (call, text, call and text, neither), 9) regular (weekly) use of computers (Y/N), 10)
location of computer (house, work, library, friend, family, other), 11) regular (weekly) use
of the internet (Y/N) and 12) regular (weekly) use of e-mail (Y/N).

All data were analyzed using SPSS version 19. T-tests and Chi Squares were performed to
examine relationships between technology characteristics across various demographic
variables. Based on meaningful predictors of technology outcomes (p < .10), binary logistic
regression analyses were run to control for inter-related predictors. All technology variables
were binary, and most demographic and substance abuse predictors were also binary, with
the exception of age (continuous), and education (less than HS, HS/GED, Some college or
greater). Beta values () and standard error (SE) are presented from these analyses. Logistic
regression analyses were exploratory and since groups did not consistently have equal
distribution across technology outcomes, power was occasionally low for logistic models.

3. RESULTS
3.1 Participants

Demographic information for survey participants is shown in Table 1. The mean (SD) age of
the sample was 44.1 (11.5), 64% were male, 69% were African American. The majority of
participants had less than a high school diploma (40%), 83% had a yearly household income
of less than $30,000, with 57% of those making less than $15,000 per year, and 46%
working either full time or part time, mostly in blue collar or service industry employment
(78%). Fifty-five percent of the sample reported opiates as their primary substance of abuse,
with 44% being maintained on opioid-replacement therapy.

3.2 Technology characteristics

Technology utilization characteristics of the sample are listed in Table 2. The vast majority
of participants had access to a mobile phone that either belonged to them or they regularly
used (91%), and 79% of the total sample had the capability to send and receive text
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messages. Sixty percent of the sample had pay-as-you-go phones, which included monthly
contracts, and 23% of the sample endorsed changing phone numbers three or more times in
the past year. A small portion of the sample noted limitations on the number of text
messages and phone calls they could place and receive. For text messages, these limitations
were generally in the hundreds per day. For call limitations, participants reported making
between 5-10 calls per day, but this does not capture the number of minutes allowed, which
reflects a better estimate of call constraints. When asked if clinic staff ever call or text the
patient’s mobile phone, 44% reported being called, while SMS text message contact was
extremely low.

Regular computer, internet, and e-mail use was low, with 39-45% of participants endorsing
at least weekly use. Of the survey respondents who reported regular computer use, the
majority had a computer in their home (58%), while most others relied on computers at
work, the library, or other locations, such as a friend’s or family’s computer, their treatment
center, or recovery house. Reporting of internet and e-mail use was higher than computer
use, indicating that some participants may access the internet through smart phones, though
data on type of phone used was not collected.

3.3 Demographic and technology relationships

Significant predictors of technology use and characteristics determined via binary logistic
regression are shown in Table 4. When controlling for inter-related demographic and
substance abuse characteristics, younger age predicted greater technology use in terms of
weekly computer, internet, and e-mail use, as well as having text messaging capabilities.
White participants were more likely to be contacted by clinical staff by text or calls to their
mobile phones than African American participants, as well as changing mobile phone
numbers fewer times throughout the year. African American participants were more likely to
have text messaging capabilities on their mobile phones, however. Significant differences
were also found among education levels, such that participants who had more education
were more likely to regularly use a computer, internet and e-mail as compared to those who
had less than a high school diploma. Also, those with more education were more likely to
have a yearly mobile phone contract. Those with income levels of greater than $15,000 per
year were more likely to make regular use of the internet.

Treatment modality and primary substance of abuse also yielded significant predictors of
technology use and characteristics. Participants contacting drug-free, psychosocial services
compared to those maintained on opioid replacement treatment were more likely to use e-
mail, and less likely to have changed their phone number more than one time in the past
year. Differences were also found in level of care, whereby participants enrolled in intensive
outpatient (I0P) were less likely to use e-mail than those in outpatient (OP) treatment.

4. DISCUSSION

These data provide an examination of technology utilization in substance abuse treatment
patients and will help advance the use of appropriate technology integration into treatment
efforts. The majority of patients enrolled in substance abuse treatment had regular access to
mobile phones at rates comparable to and slightly higher than national adult averages (88%;
Zickuhr and Smith, 2012). Participants also had access to SMS text messaging features
(79%), though this is a conservative estimate due a small sample of participants reporting
that they could send text messages but not receive them and vice versa. When assessing
texting capabilities, these individuals were not represented. No demographic or substance
use variables predicted differential use of mobile phones, not surprisingly, as use was high
in this sample overall. Mabile phone characteristics that may serve as barriers to client
contact or intervention implementation, such as contract type, frequency of changing
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numbers, and text messaging were predicted by being older, being an ethnic minority,
having less education, and being in opioid replacement therapy treatment. Computer,
internet, and e-mail were used regularly by 39-45% of the sample, which falls below adult
national averages (78%; Zickuhr and Smith, 2012). Generally, participants who were White,
were more educated, and had a higher income were more likely to use computers, the
internet, and e-mail regularly, while also having yearly mobile phone contracts and changing
numbers less frequently. In terms of treatment characteristics, those contacting drug-free,
psychosocial services who attended their treatment program fewer than 9 hours per week
(OP), and were not on opioid replacement therapy were more likely to use e-mail, revealing
a trend that those with less severe forms of substance abuse were more likely to regularly
use e-mail accounts. This finding was only present with one form of technology however,
but it is possible that greater technology differences may emerge with a more heterogeneous
sample of those enrolled in substance abuse treatment.

Some notable concerns were confirmed from this data set that should be addressed in future
technology-based interventions development. First, the limited use of computers, the
internet, and e-mail, specifically in older adults of this population is problematic and may
impact the accessibility and engagement with web-delivered interventions. This is also of
concern when considering that technology may lead to information regarding services
provided locally for substance abuse treatment, as well as health information about
substance abuse. Those with increased access to computers and the internet and with greater
health literacy may be more likely to seek information about their substance abuse and be
more equipped to find and utilize treatment resources in their community. Though access to
technology alone represents a significant barrier to use, other barriers, such as attitudes and
knowledge play a role as well. Those enrolled in substance abuse treatment may feel that
they do not have the necessary skills or understanding to benefit maximally from these
interventions. One study showed that when new clients to substance abuse treatment were
approached with the opportunity to enroll in an electronic-based therapy program to
supplement traditional treatment, those more likely to engage in electronic-based treatment
tended to be female, have children, have a positive relationship with their recovery coach,
and were less likely to have previously completed a treatment program (VanDeMark et al.,
2010). That study also showed that access to the internet was not predictive of engaging in
the computerized program, but internet access was high among both engagers and non-
engagers (75.8% and 67.4% respectively). Contrary to that finding however, a survey of
preferences for technology-based interventions in emergency department patients found that
baseline technology use was significantly associated with preference for various categories
of behavioral intervention (Ranney et al., 2012). Ranney and colleagues (2012) suggested
tailoring interventions to the participant’s level of use, comfort with technology, and
concerns regarding confidentiality. These studies provide useful information in predicting
those who may be more likely to engage in technology-based treatments. Effective means of
motivating and educating substance abuse treatment patients to use technology-based
interventions may be more important than access. Barriers noted in other studies, such as
limited knowledge of the internet and computers that require technical support throughout
the intervention (King et al., 2009; VanDeMark et al., 2010) must also be considered beyond
simply providing access.

A second point of concern was that 23% of the participants reported changing mobile
numbers three or more times in the past year, suggesting that mobile interventions and/or
supplements to treatment may be ineffective if contact numbers are not kept current by
treatment staff. This frequency of changing numbers is not surprising given that 60% of the
sample reported having pay-as-you-go contracts. These plans often have little to no charge
for the actual phone, and phones are then typically discarded when minutes are depleted.
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When a new phone is purchased, it is equipped with another phone number, making it
difficult to maintain contact, especially when the individual has left a treatment program.

While frequent changing of phone numbers is of great concern to treatment, some
innovative solutions may be used to remedy this issue. For example, one service allows
individuals to have a free telephone number, not attached to any device, which can forward
calls from other phone numbers, including mobile phones and landlines (Google Voice,
2012). It also features free voice mail whereby messages can be e-mailed to the individual if
they choose (Google Voice, 2012). This technology began as an effort to provide individuals
who were homeless with a permanent number and free voicemail (Waker and Paquet, 2007).
These types of technology hold promise to provide a way for individuals who change their
phone numbers frequently to remain accessible. In addition, another service has recently
received media attention for launching a campaign to promote improved broadband access
through reduced rates, specifically with the goal of narrowing the digital divide for internet
access among low-income families (Comcast, 2012). Providing internet services at a more
reasonable cost may serve to increase access, however, the issue of motivation and relevance
of the internet to marginalized populations is still one that requires attention, and potentially
intervention.

While nearly a quarter of the sample reported frequent changing of phone numbers, 37%
reported having the same phone number over the past year. Those individuals hold the
potential to benefit greatly from supplements to treatment through phone calls, automated
messages, text reminders, etc. A client may be more likely to maintain contact through text
messages with clinic staff than to answer and return phone calls. Text messages can also be
used to provide information to clients on other beneficial services (i.e., job opportunities,
skills training, etc), and could provide an inexpensive way to promote attendance at the
clinic and improve treatment outcomes with incentives (i.e., additional mobile phone
minutes, ringtones, applications). Since such a high proportion of participants in this study
used mobile phones, across all age groups, they may be more comfortable utilizing
interventions offered on their phones. Though mobile interventions are far more limited than
computer and web-delivered interventions, population reach and the potential for increased
patient engagement should be carefully considered.

Although evidence suggests that the digital divide is beginning to narrow in some respects,
Lopez and colleagues (2011) recommend further investigation to understand the barriers that
vulnerable populations face in gaining access to technology and the skills to use it
effectively. The current report suggests that mobile phones represent a common and
ubiquitous technology among substance abuse treatment patients, but interventions should
be sensitive to frequent phone number changes that tend to occur with pay-as-you-go
contracts. Those who are younger, have higher levels of education, and less severe substance
abuse appear to already be engaging with communication technology, which should be
further expanded. Those not engaging with communication technology represent a
marginalized group that will require motivation and education, in addition to access, to
promote their independent use of technology and engagement with technology-delivered
interventions to improve treatment outcomes.

Optimism regarding the promise of technological treatments for substance abuse should not
be tempered by this population’s limited access to technology, but rather, should work to
address these concerns and tailor treatment to what is readily available. The digital divide
for individuals in substance abuse treatment remains an ever-present problem of social and
economic justice to be solved through means of increased access, tailored interventions
based on knowledge and comfort levels with technology, and motivational and educational
components that precede technology-based interventions.
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Table 1

Demographics.

Variable % (N)
Gender (260)
Male 64
Female 35
Transgender 1
Race (248)
AA/Black 69
White 27
Other 4
Ethnicity (258)
Latino 2
Relationship Status (254)
Married/Long-term relationship 33
Divorced/Separated/Widowed 27
Never Married 40
Education (256)
Less than HS Diploma 40
HS/GED 36
Some College or more 24
Employment (265)
Unemployed 34
Full/Part time or Student 49
Retired or Disability 17
Income (259)
< 15,000 57
15,000 — 29,999 26
= 30,000 17
Treatment Program (266)
10P 42
OP 58
Type of Treatment (260)
Drug Free 56
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Variable % (N)
Opioid Replacement 44 (115)
Methadone 68
Buprenorphine 32
Primary Drug of Abuse (252)
Alcohol 17
Cocaine 15
Marijuana 11
Opiates 55
Other 2

Page 11

Note: Intensive outpatient (IOP) includes nine or more hours of treatment per week. Outpatient (OP) refers to fewer than nine hours per week.
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Table 2
Technology characteristics.
Mobile phone use % (N)
Regular access (ownership) 85 (226)
Regular access (do not own) 6 (16)
Pay-as-you-go contracts 60 (130)
Changed mobile number 37% never, 22% once, 18% twice, 14% 3x, 9% > 3x
SMS text message usage 79 (211)

Any text limitations per day? 18 (42)
Any call limitations per day? 10 (25)

Clinic staff ever contact you?  44% call, 0.4% text, 7.8% call and text, 47.8% neither

Computer use

Regular computer use 39(104)
Computer location 58% home, 7% work, 19% library, 16% other

Internet/e-mail use

Regular internet use 44(116)
Regular e-mail use 45 (102)
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