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Abstract 

Background:  Studies indicate high rates of substance use among youth experiencing homelessness (YEH). Further, 
the social networks of YEH, although multi-dimensional in composition, are largely comprised of other YEH, substance 
users, and individuals who do not provide the youth with tangible or emotional support. For YEH who have the 
opportunity to enter a housing program, helping them to reduce their substance use and strengthen their prosocial 
supportive connections during this critical transition period may increase their stability and reduce their risk of re-
entering homelessness. The goal of this study is to pilot test a brief motivational network intervention (MNI), delivered 
by case managers, to help former YEH who have recently transitioned to a housing program reduce their substance 
use and strengthen their prosocial supportive connections.

Methods/design:  Up to 60 residents of housing programs in the Los Angeles area will be randomized to receive four 
sessions of usual case manager support or four sessions of case manager support + MNI. Each MNI session consists 
of three parts: (1) identifying two goals that are most important for the resident over the next year (e.g., get or keep a 
job, finish or stay in school, reduce substance use); (2) a network interview with the resident to capture network data 
pertaining to their interactions in the past 2 weeks; and (3) a discussion between the case manager and the resident 
of the resulting network visualizations, conducted in a Motivational Interviewing (MI) style, and what role the resi-
dent’s network may play in reaching their most important goals over the next year.

Discussion:  This study addresses a critical gap by pilot testing a computer-assisted MNI, delivered using MI tech-
niques, that can help case managers work with recent YEH to reduce substance use and increase permanent support-
ive connections during the critical transitional period from homelessness to housing.

Trial registration ClinicalTrials.gov Identifier: NCT04637815. Registered November 10, 2020.
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Homeless, Young adults
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Background
The goal of this study is to conduct a pilot evaluation 
of a motivational network intervention (MNI) to reduce 
substance use and strengthen supportive connections 
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for recently homeless 18–25 year-olds who have tran-
sitioned to a housing program. The most recent point-
in-time U.S. homeless count indicates that, on any 
given night, over 35,000 youth under age 25 are unac-
companied (without a parent or guardian present) and 
experiencing homelessness  [1]. High rates of alcohol 
and drug use are consistently found in studies of these 
youth experiencing homelessness (YEH) [2–5], with 
an estimated 60–70% meeting lifetime criteria for a 
substance use disorder [6–9]. YEH tend to engage in 
substance use with social network members who them-
selves are involved in multiple risk behaviors [10]. In 
fact, the social environments of YEH, although multi-
dimensional in composition, are largely comprised of 
other YEH, substance users, and individuals who are 
unemployed and disengaged from school [11]. Further, 
most of their relationships do not provide them with 
tangible or emotional support [11, 12]. For YEH who 
have the opportunity to enter a housing program, help-
ing them to reduce their substance use and strengthen 
their prosocial supportive connections during this crit-
ical transition period may increase their stability and 
reduce their risk of re-entering homelessness.

Social network influences on individuals experiencing 
homelessness
Social networks are naturally occurring groups of peo-
ple that influence health and behaviors through a vari-
ety of mechanisms, such as provision of support, access 
to resources and information, social comparison, social 
rewards and sanctions, stress reduction, and socialization 
[13, 14]. Social networks can play positive and negative 
roles in the lives of people experiencing homelessness in 
terms of influencing the types and amount of social sup-
port they receive, their substance use and mental health, 
and even their transition out of homelessness [15–21]. 
After entering a housing program, it is likely that the 
social networks of recently homeless young people 
undergo a period of heightened volatility. Their improved 
housing status may put them into frequent contact with 
new social influences, and may also provide them with 
opportunities to reconnect with those who can provide 
them with ongoing support. At the same time, these 
young people may have developed strong connections 
with street-based peers and have reservations about sev-
ering ties, even with those who they realize may hamper 
their efforts at positive behavior change and stability. 
The transition out of homelessness and into a housing 
program provides a unique and critical window for a 
social network intervention to help these young people 
make positive changes in their social networks, thereby 

reducing their substance use and strengthening their 
prosocial supportive connections.

Social network interventions using a personal network 
visualization may help increase awareness of social 
network systems and provide insight into possibilities 
for change
The personal network approach defines the composi-
tion and structure of a social network of one individual 
[22–25]. Personal network approaches have been used 
to study substance use and other risk behaviors among 
individuals experiencing homelessness, including YEH 
[5, 17, 26]. Personal network data differ from more tradi-
tional social network data (“complete” or “sociocentric”) 
because personal network data are collected from indi-
viduals about their perceptions of their own social envi-
ronments rather than their connections to members of 
a particular group. The advantage of a personal network 
approach is that most interventions focus on delivering 
treatment to individuals rather than groups; therefore, 
enhancing existing interventions with a focus on per-
sonal networks is a way to include a focus on social net-
works without requiring a design that targets a bounded 
group. Understanding personal networks is important 
because the social network of one individual operates as a 
complex system with emergent properties that affect the 
focal individual [27]. Personal network interviews enable 
the visualization of the immediate social network of the 
focal individual [28–30]. Personal network visualizations 
allow for display of both compositional and structural 
features. Compositional features include the quantity of 
types of people in the network, such as the number of 
family members, supportive network members, or drug 
use partners. Structural features include the quantity and 
configurations of connections among people in the net-
work, such as the density of the network overall (ratio of 
existing connections to the maximum possible number 
of connections) or the centrality of particular network 
members within a network (e.g. the number of connec-
tions between one individual and other members of the 
network). Social network visualizations are not new to 
health-related interventions, as visualization tools have 
been used by social workers to provide feedback to fami-
lies about health and social support [31, 32]. However, 
the most commonly used techniques only provide infor-
mation about network composition and do not incorpo-
rate structure.

Our team has pilot tested a network visualization 
intervention that incorporates structure to help older 
adults who recently transitioned from homelessness to 
a housing program reduce their substance use [33, 34]. 
Results demonstrated beneficial effects on readiness to 
change, abstinence self-efficacy, and substance use [35]. 
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However, the intervention was not delivered by case 
managers directly to residents, and YEH may have differ-
ent social challenges that should be explicitly addressed. 
Case managers who work with young residents also have 
a need to understand the personal networks of the youth 
they support to have discussions with them about their 
social challenges and opportunities for support from 
their networks. Discussions between case managers and 
residents about their networks with a focus on network 
visualizations that highlight positive and negative aspects 
of their social environments may greatly improve these 
discussions. The visualizations enable case managers and 
residents to discuss subtle aspects of their network com-
position and structure that may be difficult to articulate 
without a visual aid.

Conceptual framework
MNIs are grounded in theories underlying social net-
work (Complex Systems and Social Capital Theories) and 
Motivational Interviewing (Self-Determination, Psycho-
logical Reactance, and Self-Efficacy Theories) approaches 
(see Fig. 1). The MNI we are evaluating in this study tar-
gets social network composition and structure and the 
relationship of these to the resident’s substance use and 
the support that is available from others to help them 
reach their goals. Complex Systems Theory as applied 
to social networks assumes that a set of social relation-
ships between individuals in a group has emergent prop-
erties that would not be apparent in an examination of 

the individual parts of a larger social system [36, 37]. 
The theory also suggests that changes made in one area 
of the system may have effects that flow throughout the 
rest of the system and that approaches to change should 
consider the potential impact on the whole system. Social 
Capital Theory identifies an emergent property of the 
social resources in a network, such as information chan-
nels, norms and expectations/obligations that impact 
people’s lives [38–43]. Social capital can have positive or 
negative impacts on health and network resources are 
either amplified or dampened depending on how and 
with whom links are formed [44, 45]. MI is an evidence-
based intervention style [46, 47] that has been used to 
reduce substance abuse among young people [48], includ-
ing YEH [49]. MI moves people towards change through 
strategies such as expressing empathy (e.g., acceptance 
facilitates change), developing discrepancy (e.g., letting 
the client present arguments for change), rolling with 
resistance (e.g., avoiding arguing), and supporting self-
efficacy (i.e., a person’s belief in the possibility of change). 
MI has its foundation in Self-Determination Theory 
which emphasizes client autonomy and innate capacity 
for growth and change [50], Self-Efficacy Theory which 
indicates that people with more confidence in their abil-
ity to change their behavior are more likely to change 
[51], and Psychological Reactance Theory which posits 
that when people feel undue pressure to give up a par-
ticular action, they feel that their freedom is threatened 
[52].

Fig. 1  Conceptual framework
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Together, these theories suggest that an intervention 
that presents YEH who have recently transitioned to a 
housing program with personalized network information 
using a MI style may empower them to transition away 
from high-risk social networks and toward low-risk, sup-
portive social networks. For example, in this study, we 
will train case managers to introduce the MNI by empha-
sizing autonomy with statements such as “The goal of 
this interview is to give you information so that you can 
better understand and make decisions about your social 
life. What you do with this information is totally up to 
you.” To build self-efficacy, case managers are trained to 
identify statements of change and to encourage change 
talk by asking residents to explain their reasons for want-
ing change and to reinforce this through encouragement. 
Case managers also ask residents to talk about practical 
steps they can take to initiate changes in their social net-
works. This strategy is consistent with MI by eliciting and 
strengthening confidence talk or the language associated 
with self-confidence to change. Having the resident ver-
balize his/her reasons for change and the steps to initi-
ate change may reduce perceived barriers to change and 
increase self-efficacy. In addition, this type of discussion 
can bring to light challenges in making a change, which 
the case manager can then help to problem solve with the 
resident.

The present study
The goal of this pilot study is to evaluate, through a small 
randomized controlled trial (Stage 1b), the added ben-
efit of incorporating the MNI into case management 
for 18–25 year old residents of housing programs. We 
will pilot test the MNI with up to N = 60 residents. We 
hypothesize that residents receiving the MNI as part 
of case management (n = 30) will show more positive 
changes in their substance use behaviors and the com-
position and structure of their personal networks (i.e., 
greater and more central network members who are low-
risk and supportive influences) over a 3-month follow-up 
period compared to residents receiving usual case man-
agement (n = 30).

Methods/design
Participants
Individuals will be recruited through a nonprofit organi-
zation in Los Angeles County that provides a compre-
hensive continuum of care to YEH that includes free 
emergency resources such as food and clothing in combi-
nation with case management, health, vocational, educa-
tional, therapeutic, and housing services. Individuals will 
be eligible for the study if they: (1) are age 18 to 25; (2) 
are in a housing program serving YEH; (3) screen posi-
tive for past-year harmful substance use using the Global 

Appraisal of Individual Needs—Short Screener (GAIN-
SS; [53] score of 3 or higher); (4) have used alcohol or 
drugs in the past 30 days; and (5) are willing to provide 
contact information for themselves and others who will 
know how to reach them so the resident can be contacted 
to complete a follow-up survey 3 months later. Individu-
als will be ineligible if they: (1) are not able to speak and 
understand English; and (2) have been in the housing 
program for longer than one year. We plan to enroll up to 
60 participants at baseline, who are expected to represent 
the demographics of the broader population of 18–25 
year-olds experiencing homelessness in Los Angeles 
County. All participants, regardless of condition, will be 
eligible for all services provided by the housing program. 
Study materials and procedures have been approved by 
RAND’s Human Subjects Protection Committee and a 
Certificate of Confidentiality from the National Institutes 
of Health will protect data from subpoena. An independ-
ent Data and Safety Monitoring Board with relevant 
expertise will meet regularly during the field period to 
monitor study procedures, progress, and any adverse 
events.

Procedures
Case managers will individually contact residents of their 
housing programs and screen for substance use. Case 
managers will ask those who screen positive if they are 
willing to be contacted by RAND about the study and, 
for those who agree, will collect contact information 
from the resident to be shared with the research team 
via a secure file sharing service. Residents who consent 
to be contacted will be assigned a unique study ID num-
ber, complete an eligibility screener for the study, and (if 
eligible and interested in participating) asked to provide 
informed consent and detailed tracking/locating infor-
mation, and complete the baseline survey via computer-
assisted telephone interview. Survey responses will be 
entered by the research team member directly into the 
EgoWeb 2.0 application installed on a virtual webserver. 
Access to the application is protected by password and all 
data are secured with strong encryption. The only identi-
fying information entered along with baseline responses 
will be the respondent ID number and no other per-
sonal information (names, phone numbers, etc.) will be 
recorded during baseline.

After completing the baseline survey, residents will 
be randomly assigned to usual case manager support or 
case manager support + MNI using a stratified [by hous-
ing type (group residential facility vs. other sites) and 
time since entering housing program (past 2 weeks vs. 
longer)] permuted block randomization strategy. RAND 
will be responsible for the randomization and will inform 
the case manager that recruited the participant of the 
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randomization results so that s/he knows whether to con-
duct the MNI sessions. The randomization sequence will 
be generated by our project statistician and kept hidden 
from other team members so that the assignment to the 
two conditions cannot be gamed. A follow-up survey will 
be administered 3 months after enrollment via computer-
assisted telephone interview, with the outcome asses-
sor blinded to the participant’s study condition. Plans to 
promote participant retention in the study include mak-
ing an interim contact with each resident 6 weeks after 
baseline to obtain updated contact information and a 
graduated incentive system for completing the surveys. 
Figure 2 depicts participant flow through the study.

Description of the intervention
The MNI is designed to be delivered by a trained case 
manager as part of their regular case management meet-
ings with residents. Case managers are provided with a 
handbook that provides step-by-step instructions for 
using the MNI and watch a 30-min video demonstration 
of an MNI session. They also receive a half-day in-person 
training on Motivational Interviewing (MI) techniques 
and a 2-h training on using the EgoWeb 2.0 platform (see 
egoweb.info) to deliver the MNI. Prior to using the tool 
with residents, case managers participate in supervised 
role-plays conducting the intervention a minimum of 
three times and receive additional training until the case 
manager demonstrates proficiency in conducting an MNI 
session.

The MNI consists of four sessions that build on each 
other and can be delivered face-to-face or virtually. 
Similar to the baseline and follow-up assessments, MNI 
session responses will be entered into the same secure 
EgoWeb 2.0 application along with the same participant 
ID. Each MNI session lasts approximately 30  min and 

consists of three parts: (1) identifying two goals that are 
most important for the resident over the next year (e.g., 
get or keep a job, finish or stay in school, have own place 
to live, reduce substance use, strengthen relationships); 
(2) a network interview with the resident to capture net-
work data pertaining to their interactions in the past 2 
weeks; and (3) a discussion between the case manager 
and the resident of the resulting network visualizations, 
conducted in a MI style, and what role the resident’s net-
work may play in reaching their most important goals 
over the next year. We discuss the latter two parts of the 
session in more detail below.

 Network interview  Case managers read the network 
questions from EgoWeb 2.0 verbatim. Answers to these 
questions provide raw data to generate network visu-
alizations. These structured network interview ques-
tions are an abbreviated set of the questions asked at 
baseline (described below), cover the timeframe between 
the baseline and first session (or between visits in sub-
sequent sessions), and consist of three components. 
The interview is best conducted when the participant 
can also see the EgoWeb 2.0 screen to facilitate easier 
responding. The first component is a network name gen-
erator (e.g., “Please name 15 people, who are at least 18 
years old, who you have talked to the most over the past 
2 weeks, either in person or over the phone, or by tex-
ting, emailing, etc.”). The second component is network 
composition questions focusing on support receipt (e.g., 
Consider who could help you reach your goals in the next 
year. Pick the option that best describes each person: (a) I 
could go to them if I needed support reaching my goals in 
the next year; (b) I could go to them now for support, but 
not sure I can count on them in the future; (c) I would not 
go to them for support in reaching my goals—either now 
or in the future) and substance use (e.g., Pick the option 

Fig. 2  Randomized controlled trial study flow
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that best describes each person’s alcohol and drug use; if 
you’re not sure, give your best guess: (a) They will proba-
bly not use in the next 2 weeks; (b) They will probably use 
in the next 2 weeks, but not with me; (c) They will prob-
ably use in the next 2 weeks, and I would probably use 
my regular amount or less  with them; and (d) they will 
probably use in the next 2 weeks, and I would probably 
use more than usual with them). The third component 
is network structure items (e.g., Let’s talk about who in 
your network knows each other. For each pair of people, 
pick the best option: (a) they don’t know each other; (b) 
they know each other but did not connect recently; and 
(c) they know each other and connected recently).

Network discussion  Once all network questions have 
been asked and answered, case managers will transition 
to discussing the network visualizations generated by 
EgoWeb 2.0. They will show the resident a series of three 
network diagrams customized for the resident based on 
the responses they provided in the network interview and 
use a MI style to discuss the resident’s reactions. Each 
diagram will focus on a particular aspect of the network 
and will highlight key network members (“alters” in social 
network terminology) and subgroups by varying colors, 
node sizes, thickness of lines, etc. The initial diagram will 
present the network structure (drawing visual attention 
to subgroups, highly central members, isolated members, 
etc.) and subsequent diagrams will highlight social sup-
port (consistent sources of support for achieving their 
goals) and substance use (who is likely to use substances, 
who is a negative influence on the resident’s substance 
use) in the network. Case managers will explore the pros 
and cons of residents’ current social network compo-
sition and structure, discuss their willingness to make 
changes to their substance use and what steps they can 
make in the next two weeks, and changes they want to 
make in their social networks in the next two weeks (e.g., 
spending more or less time with certain network mem-
bers; making new connections). Case managers can use 
the MNI to record notes on the statements the resident 
makes regarding their goals and the steps they are willing 
to take towards modifying their substance use and social 
network relationships over the next two weeks.

The three subsequent sessions cover the time peri-
ods between sessions and repeat the network interview 
and discussion. The MNI displays the names of network 
members mentioned in previous sessions, but partici-
pants are able to name new network members. These ses-
sions begin with a discussion of the residents’ stated goals 
from the previous session. Discussions of the visualiza-
tions focus on the ways in which the network changed 
between sessions, including discussing alters they either 
started or stopped interacting with since the previous 
MNI session and discussing what has not changed since 

the last interview. Case managers review notes from 
previous interviews and ask follow-up questions about 
attempts at change and encourage steps that residents are 
taking toward meeting their goals.

The in-depth discussions of the social environment 
of the resident and the documentation of the network 
composition/structure and stated goals about change 
are designed to enhance the supportive relationship 
between the case manager and resident beyond the indi-
vidual MNI sessions. The network visualizations result-
ing from the network interviews provide both case 
managers and residents with a tangible output on which 
to focus discussions and make abstract discussions of 
social life, relationships, and social change more con-
crete. They also provide documentation of the personal 
goals and aspirations of the residents across sessions and 
facilitate discussions of successful attempts at change to 
allow for reinforcement during MNI sessions and other 
interactions.

Description of usual care condition
Since we are interested in evaluating the added benefit of 
the MNI over usual case management, residents in the 
control condition will be asked to meet with their case 
manager four times (once every two weeks) during their 
participation in the study. These meetings are anticipated 
to last approximately 30–60 min and will be customized 
to the residents’ needs.

Analytic plan
The major goal of the study is to assess intervention fea-
sibility, acceptability and promise; estimate the variability 
of measures in the study population; and obtain prelimi-
nary estimates of intervention effect sizes. The analy-
ses will be primarily descriptive given the small sample 
size; sophisticated modeling and adjustments for non-
response might not be possible. We will estimate the out-
comes’ variability in this population and more generally 
assess the hypothesized trends to determine the interven-
tion’s promise. Analyses will use the standard intent-to-
treat (ITT) approach such that residents will be analyzed 
as belonging to the group they were randomized to, 
regardless of their compliance, because excluding those 
who do not complete the MNI would bias results in favor 
of MNI, increasing type I errors.

We will first examine variable distributions from both 
time points to assess missing data patterns, and will 
use a model-based multiple imputation approach for 
these missing data where appropriate. Although partici-
pants will be randomly assigned to condition, imbalance 
between the two groups on some baseline characteristics 
may occur. Such differences can contribute to the vari-
ability in estimates of intervention effects, weakening the 



Page 7 of 9Tucker et al. Addict Sci Clin Pract           (2021) 16:18 	

power of the tests. In all relevant analyses we will con-
trol for those variables that exhibit baseline imbalance 
between the two groups by including them in the models. 
This pilot study may not have sufficient power to dem-
onstrate statistically significant effects or fit sophisticated 
models. However, we will be able to obtain intervention 
effect estimates using a difference in differences (DID) 
approach. The DID approach is well-suited to the data 
generated by the adopted study design: for every partici-
pant we will have a pre- and post-intervention observa-
tion and a randomized group indicator (intervention or 
control). We will implement the DID approach by fitting 
a mixed-effects model in which participants are treated 
as random effects while time, the intervention group 
indicator, and their interaction are treated as fixed effects. 
This modeling approach accounts properly for the two 
repeated measures’ correlation on each participant and 
tends to produce efficient intervention effect estimates.

Main outcomes of the intervention
The main outcome variables will be past month sub-
stance use and network composition at the 3-month fol-
low-up. Using items based on the Monitoring the Future 
survey [54], we will assess the number of days, in the past 
30 days, participants engaged in the use of various sub-
stances, including alcohol use, heavy alcohol use (defined 
as 5 or more drinks in a row for men, 4 or more drinks in 
a row for women), cannabis use, non-medical prescrip-
tion drug use, and use of several types of illicit drugs (e.g., 
heroin, methamphetamine, hallucinogens). We will also 
ask about the number of drinks typically consumed on 
drinking days in the past month. Based on this informa-
tion we will be able to calculate number of days of drug 
use, number of days of alcohol use, number of days of 
heavy alcohol use, and number of drinks consumed on 
drinking days.

 Network composition will be assessed by asking par-
ticipants to “think about people you have connected with 
the most over the past 4 weeks, either in person or over 
the phone, or by texting, emailing… things like that.” The 
participant will name 15 people (by first name, initials, a 
nickname, or other description) who are at least 18 years 
old and then answer a series of questions about each per-
son.These questions will include: whether this person is 
a family member; how often they connected with this 
person in the past 4 weeks; how often they used alcohol 
or drugs with this person in the past 4 weeks; if applica-
ble, whether they tended to engage in more, less, or about 
the same substance use as usual when they were with 
this person; and whether they would go to this person 
for support in meeting the goals they have set for them-
selves, for emotional support or encouragement, and 
for money transportation, food, or other items that they 

need (separate items). Network composition measures 
will include the proportion of supportive ties, the pro-
portion of risky ties in terms of substance use, and how 
central various types of network members are in the net-
work using standard social network centrality measures 
[23, 55].

Limitations and alternative methods considered
 The main study limitations include: (1) A small sample 
size limits our ability to detect statistically meaning-
ful differences in our outcomes; (2) Greater participant 
understanding of their networks may influence how they 
answer questions about their networks in the post MNI 
assessment, limiting our ability to separate changes in 
networks from changes in perceptions of networks; and 
(3) The completion of the baseline network interview 
may also have unexpected effects on the control group 
even if they have not seen a visualization of their net-
work. Insights from this feasibility study will inform how 
to overcome these limitations in a large sample Stage 2 
effectiveness study. Note that all case managers will be 
trained to deliver both the MNI and usual care case man-
agement conditions, rather than randomly assigning case 
managers to one condition or the other. While there may 
be spillover across conditions in the use of MI to deliver 
case management, it is not expected that the network 
interview and resulting discussion of network visualiza-
tions (i.e., the “active ingredients” of the MNI case man-
agement) can be replicated in the usual care condition 
since it does not involve use of the EgoWeb 2.0 software. 
We will be audiorecording all case management sessions 
(in both the MNI and usual case management condi-
tions) and listening to them on a weekly basis to monitor 
fidelity to treatment assignment. We will meet regularly 
with the case managers to provide feedback and (if neces-
sary) retraining on study protocols.

Conclusions
In summary, YEH are a high risk and vulnerable popula-
tion who have unique needs, especially as they transition 
to housing. As discussed above, studies by our team and 
others have shown how the social networks of individuals 
experiencing homelessness are multi-faceted and influ-
ence a range of health behaviors (e.g., substance use) and 
related outcomes (e.g., successful transition out of home-
lessness). A social network intervention for YEH transi-
tioning to housing programs may be critically important 
to reduce their substance use and increase their proso-
cial supportive connections—both of which may increase 
the likelihood of long-term housing stability. Using 
MI is an ideal fit for a social network intervention with 
young people as it has been successfully used to reduce 
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substance use in this and other populations. If successful, 
this study may provide a template for the development of 
social network-based health interventions that can target 
a diverse array of outcomes and benefit a wide variety of 
populations.
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