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Abstract

Disparities persist in breast cancer outcomes between Latina
survivors and non-Hispanic Whites. Identifying methods to en-
sure that Latinas participate in and benefit from translational
behavioral medicine research is important to reduce disparities.
We developed a “Social Network Research Registry” to enhance
Latina survivors’ engagement in research and explored the so-
cial networks and research/cancer organization participation in
this population. We initially recruited 30 Latina breast cancer
survivors (“seeds”) from community organizations and identified
other survivors through snowball sampling. Guided by Social
Network Analysis, we assessed the structural (e.g., size) and
functional (e.g., social support) characteristics of the network,
willingness to join the registry, prior research participation, in-
volvement in cancer organizations, and interest in different types
of research and roles in research. The resulting network size was
98, including 53 women who enrolled in the study and 45 who
were listed in the network but did not enroll. All enrolled partic-
ipants (N = 53) agreed to be part of the registry. We identified
15 participants who occupied strategic positions as hubs and/or
bridges. Women who were currently involved in cancer organiza-
tions were more likely to have participated in research (70.3%
vs. 18.8%); x* (1,53) = 11.97, p=.001. Most were interested
in surveys/interviews (98%), behavioral interventions (96%),
and becoming health promoters (79%). The Social Network
Research Registry is an acceptable and feasible strategy to en-
gage underrepresented Latina survivors in research. Social net-
work analysis can be useful to identify members who occupy key
positions to enhance recruitment and translational efforts.
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INTRODUCTION

Despite numerous scientific and medical advances
in cancer prevention and treatment, stark disparities
remain between non-Hispanic Whites and ethnic/
racial minorities in cancer related outcomes [1, 2].
A crucial step towards reducing health disparities is
the development of innovative approaches to broaden
the ethnic/racial diversity in behavioral medicine
research to ensure that research findings are gen-
eralizable [3]. These approaches must also assure
that evidence-based interventions are translated and

Implications
Practice: Social Network Research Registry
approaches should be used to identify key net-
work members to increase involvement of Latina
breast cancer survivors in behavioral medicine
interventions.

Policy: Academic medical centers should con-
sider using Social Network Research Registry
approaches to engage underrepresented patient
populations in their catchment area for research
and treatment.

Research: The Social Network Research Registry
can be used to enroll underrepresented ethnic
minority cancer survivors in research and should
be tested in future research as a strategy to dis-
seminate evidence-based interventions.

disseminated to underserved populations in real world
settings [4, 5]. Relationships can have a profound in-
fluence on individuals’ health and health behaviors by
providing access to social support, social engagement,
social influence, and interpersonal contact [6]. These
social networks may play an important role in enhanc-
ing participation in research. Social Network Analysis
(SNA) [7] can provide useful insights into the social
structure of minority cancer survivors to enhance re-
search engagement in terms of both recruitment and
implementation of evidence-based interventions to re-
duce disparities.

One traditional approach to research engagement
includes enrollment into research registries [8] or lists
of individuals who agree to be contacted to participate
in research [9]. Unfortunately, ethnic/racial minorities
are less likely to enroll into research registries com-
pared to non-Hispanic Whites [10-12]. Studies that
have used culturally targeted approaches have been
successful in increasing ethnic/racial minorities’ en-
rollment into research registries [13-15]. A specific
additional challenge faced, however, is reaching
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individuals who may not be connected to communi-
ty-based organizations, or key community stakehold-
ers, or other community-academic partners [16].

Snowball sampling is an effective recruitment
strategy to recruit hard-to-reach socially disadvan-
taged individuals [17]. People who do not receive
care, information, or support from community-based
organizations (CBOs) or academic medical centers
may be less exposed to research opportunities, thus
they might be less likely to participate in research.
Therefore, snowball sampling may be uniquely fit-
ted to enhance research engagement in people who
have lower exposure to research.

We utilized SNA as a conceptual framework and
methodology to examine a network of Latina breast
cancer survivors. This method emphasizes the im-
portance of relationships in understanding behavior
[7]. SNA analyzes the social structure using graph
theory and visualizations enabling the assessment
of connections or #z£s between individuals or zodes.
The links symbolize different types or relationships
(e.g., friendship), or resources exchanged (e.g., social
support), whereas the nodes can represent people or
elements (e.g., companies) [7]. Understanding the
dynamics of Latina breast cancer survivors is essen-
tial to identify specific network characteristics and
key individuals that would facilitate research en-
gagement and dissemination. We focused on Latina
breast cancer survivors because Latinas are more
likely to be diagnosed with more advanced cancer
stages, less likely to receive timely and appropriate
breast cancer treatment, and more likely to have low
Health Related Quality of Life (HRQoL) compared
to non-Hispanic Whites [2]. Moreover, Latinos are
consistently underrepresented in research [18] des-
pite being one of the largest ethnic groups in the
USA [19]. Thus, finding innovative ways to engage
Latina breast cancer survivors in research is crucial
to reduce disparities.

The purpose of this study was to illustrate the de-
velopment of a “Social Network Research Registry”
of Latina breast cancer survivors and to explore the
social networks and research/cancer organizations’
participation in this population. Specifically, we
expected that snowball sampling would be an ef-
fective strategy to reach and engage Latina breast
cancer survivors, including those who were not con-
nected to CBOs. We hypothesized that women who
are not connected to CBOs would be less likely to
have participated in research. Using SNA, we aimed
to identify survivors who are strategically located
in the network and could be engaged in future
efforts to facilitate dissemination of evidence-based
interventions.

METHODS

Procedures
We partnered with two community-based organiza-
tions in the DC metropolitan area, and asked them to

identify 35 Latina breast cancer survivors as sources
or seeds. Women were eligible if they were 21 years
old or older, selfidentified as Latina/Hispanic, and
had been diagnosed with breast cancer. Research
assistants obtained verbal consent and completed
structured interviews with participants in person
or by phone, in English or Spanish, depending on
participants’ preference. Each participant was asked
to list other Latina survivors in the Washington, DC
area. There was no limit in the number of survivors
they could list. Participants reported whether they
felt comfortable with us contacting the referrals to
invite them to participate in the study. If participants
agreed for us to contact their referrals, they also
identified the preferred ways of reaching each one
(e.g., provided contact information of the survivor,
personally contacted them first to obtain permission
to share their contact information with us, or chose
to receive study flyers with our contact information
to share with other survivors). Participants received
a $25 gift card for participation. They did not re-
ceive additional incentives for providing referrals.
Given that participants recruited through CBOs and
snowball sampling may list the same individuals, we
created a list with all the network members (alters)
listed by each participant. We manually reviewed
the list and matched network members with the
same telephone numbers or the same first and last
name when available. All the study procedures
were approved by MedStar-Georgetown University
Oncology Institutional Review Board and have been
performed in accordance with ethical standards.

Measures

Sociodemographic factors
Age, years of education, marital status, and annual
income.

Clinical factors
Self-reported breast cancer stage, surgery type, and
treatment type.

Social network assessment

Using a name generator, we asked participants
to name other Latina breast cancer survivors they
knew in the Washington, DC area (“alters”). We
evaluated participants’ relationships to each of the
first 10 listed alters in order to capture the structural
and functional characteristics of the social network.

Structural characteristics

Stzze. 'The total number of Latina survivors listed by
the participants (i.e., regardless of whether or not
they enrolled in the study).

Functional characteristics

Perceived  Social  Support. Participants reported if

they would reach out to each alter for five types
TBM
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of support including emotional, companion, prag-
matic, breast cancer information, and resources.
One item assessed each type of support.

Received Social Support. Participants reported if they
had previously reached out to each alter for the dif-
ferent types of support. We selected the items for
emotional, companion, and pragmatic support from
the MOS social support scale [20] and adapted the
items for the information and resources support to
make them relevant for breast cancer.

Social network research registry participation

All participants were briefly informed about health
research and the importance of including ethnically/
racially diverse populations. Then, they reported
whether they were willing to be included in the
Social Network Research Registry to be contacted
for future research opportunities. We also provided
brief explanations about the different types of re-
search (e.g., clinical treatment trials, behavioral
interventions, interviews/surveys, and providing
biological samples) and, again, they reported their
interest in participating in each type of research.
Finally, we explained different ways to engage in re-
search (e.g., research participant, health promoter,
and member of the community advisory board) and
asked about their interest in each type of role. All
answers were recorded as either “YES” or “NO.”

Participation in cancer organizations

Participants reported whether they were currently
participating in any cancer related organization, and
specified the name of the organization(s).

Participation in prior research
Participants reported whether they had participated
in prior research studies.

Analyses

We used means and frequencies to describe socio-
demographic factors, clinical factors, and interest
in research participation. Chi-square tests assessed
whether women who participated in cancer organ-
izations were more likely to have participated in
research in the past. We used NodeXL [21] to calcu-
late social network metrics and to develop visualiza-
tions from the social network assessment.

Social network metrics

Connected component

A subgraph is one in which any two nodes are con-
nected to each other by paths. Every isolated node is
viewed as one connected component [7].

Centrality measures

Centrality measures assess how connected and
influential individuals are within a network.
Different centrality measures (e.g., degree, closeness

centrality, and betweenness centrality) capture dif-
ferent aspects of the possible network relationships
and dimensions [7].

Degree. A count of the number of connections for
each node. It is useful to identify opinion leaders.
For directed networks it is divided into in-degree
for the number of incoming connections (i.e., times
nominated by others) and out-degree for outgoing
connections (i.e., number of survivors listed) [7].
Closeness centralify. A measure of how close each
node is on average to all of the other nodes in a net-
work. Nodes with a low closeness centrality connect
to the others through a lower number of links. They
can potentially disseminate the information more
quickly as they need fewer steps to access other
nodes in the network [7].

Betweenness centrality. The frequency in which a node
lays in the shortest paths connecting others in the
network. It highlights the nodes that can serve as
connectors between other nodes (bridges). Nodes
with a high betweenness centrality can occupy a stra-
tegic position in the network because they connect
nodes that would otherwise be disconnected if they
were removed from the network [7].

Structural equivalence

Structural equivalence allows us to assess the simi-
larity or redundancy of connections a pair of nodes
has. Ranging from 0 to the square root on 22, higher
values indicate more dissimilarity in connections. By
focusing on pairs of highly connected nodes we can
computationally explore if they provide distinct ref-
erence to different breast cancer survivors or if there
is redundancy in the survivors they are connected to
[7]. For instance, if two women list mostly the same
other survivors (because they may belong to the
same support group), these women are more struc-
turally equivalent.

Social network visualization

To visually represent the relationships among Latina
breast cancer survivors, and between survivors and
cancer organizations, we created several graphs in
NodeXL using the Harel-Koren fast multiscale layout.

Size and color

We set the color, shape, size, label, and opacity of
individual nodes in NodeXL. To identify individu-
als who fill important positions in the network (po-
tential opinion leaders) node sizes are based on the
in-degree. We set different colors for the nodes to
visualize the type of recruitment (seeds referred by
the CBOs vs. those referred by others) and whether
those referred by others had enrolled in the study
or not.

RESULTS
All the interviews were conducted in Spanish, and
lasted approximately 1 hr. We identified 98 Latina
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breast cancer survivors. From the 98 women, 53
enrolled in the study and completed the survey. The
total network size (z = 98) includes the seeds iden-
tified by the CBOs who consented to participate in
the study (z = 30) and the Latina survivors listed in
the network assessment (z = 68). Of the 68 women
listed in the network assessment, 23 enrolled in the
study. Fig. 1 illustrates the recruitment process and
reasons for nonparticipation among the remaining
45 women who were identified through the network
assessment. We used the total network size (z = 98)
for the network visualization and metrics. However,
our analyses of the sample characteristics (i.e., socio-
demographic and clinic factors, Social Network
Research Registry participation, prior organization/
research participation, and interest in different types
and roles in research) are based only on the 53 par-
ticipants who enrolled and completed the survey.

Sociodemographic and clinical characteristics

Participants (V= 53) were 54 years old on average
(M = 54.64, 5D = 9.91), 69.8% were married or
living with their partners, 32.7% had an annual in-
come <39,000, and 53.8% did not complete High
School. Most were diagnosed with stage II breast
cancer or less (70.4%). Regarding surgery, 51% had a
lumpectomy and 49% had a mastectomy. In relation

to treatment types, 62.7% received chemotherapy,
64.7% received hormonal therapy, and 58% received
radiation.

Social network research registry participation

All women who consented and completed the
survey (& = 53) agreed to be listed as part of
the Social Network Research Registry and be
contacted about future research opportunities.
Survivors were willing to participate in surveys
or interviews (98.1%), behavioral interventions
(96.2%), and provide biological samples (88.7%).
Only about a third (29.4%) reported interest in par-
ticipating in clinical treatment trials. In addition
to participating, most women (79.2%) reported
interest in being trained as health promoters and
in becoming members of community advisory
boards (66%). Participants felt comfortable with
providing names of other Latina breast cancer sur-
vivors through snowball recruitment. Half of the
participants preferred to first contact the alters
within their network before providing contact in-
formation to the research team, 26.3% chose flyers,
18.4% directly provided the research team with the
alters’ contact information, and 12.8% suggested
other options (e.g., contacting them through com-
munity-based organizations).

35 seeds
referred by
CBOs

| | Unreached* (n=1)

S not enrolled
Ineligible (n=1)

| Withdrew* (n=1)
i In process* (n=2)
1

30 seeds enrolled

Total enrolled 68 listed

(n=53) through
snowballing

23 enrolled

Total Network Size
(n=98)

- 30 enrolled seeds
= | - 68 listed through
snowballing

45 not enrolled
Ineligible (n=2)
No contact info* (n=34)
Unreached* (n=3)
Declined (n= 1)
In process* (n=5)

Fig 1| Study Flow. *Unreached: We had the phone numbers but they were either disconnected or we left voice messages. No contact info:
We did not get the phone numbers from alters (participants did not have the phone numbers or they were not able to reach alters to ask
if they could share their phone numbers with the research team). Withdrew: One participant withdrew from the study because the survey
was too long. In Process: Interested in the study, we are in process of scheduling the interview.
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Social network assessment

Structural characteristics
Participants listed a median of three alters (Md = 3,
range = 0-11).

Functional characteristics

Perceived social support. Women reported that they
would reach out to a median of three alters (M4 = 3)
if they needed to obtain breast cancer information
followed by companion support (44 = 2), pragmatic
support (#Md = 2), getting connected to services
(Md = 2), and emotional support (M2 = 1).

Received social support. Participants reported that they
had reached out in the past to a median of one alter
within their network (4 = 1) to obtain emotional,
companion, and information support.

Survivors who occupy important roles in the network

We identified several members who occupy stra-
tegic positions in the network either because they
are highly connected (based on their degree of close-
ness centrality) or because they serve as connections
(bridges; based on their betweenness centrality) to
women in the network who would otherwise be
more isolated. For example, participant 114 in Fig. 2
could be an opinion leader given that she is highly
connected (she has the highest degree: 11 in-degree
and 7 out-degree). Similarly, based on the closeness
centrality, participants 100, 114, 116, 115, 106, 123,
541, 503, 500, 108, 122, 539, and 109 are the most
centrally located in the network (with a closeness
centrality of .004). We calculated structural equiva-
lence measures for three highly connected partici-
pants to show the degree of overlap of the survivors

Created with NodeXL (http://nodex].codeplex.com)

these three women are connected to. As illustrated
in Fig. 3, participant 100 and participant 114 share
fewer “common” connections (structural equiva-
lence of 2.64), compared with participant 100 and
participant 116 (structural equivalence of 2.45). This
means that 100 and 114 would be the best partici-
pants to give information to if we wanted to spread it
throughout the network.

Fig. 4 shows participants nominated by two or
more survivors, thus illustrating segments of the
network that are highly connected and areas of the
network with fewer connections potentially atrisk
for fragmentation. For example, participants 100,
105, and 111 can be considered bridges as they
connect women who would otherwise be more
disconnected.

Fig. 5 illustrates the Social Network Research
Registry. Each participant has a subgraph that
represents alters in the network to whom she is
connected. Understanding a participant’s connec-
tions, preferences for research participation (e.g.,
surveys or behavioral intervention) and roles (e.g.,
participant, recruiter) will allow researchers to ef-
ficiently identify prospective participants and pro-
vide opportunities for greater engagement among
members of specific networks to be involved in
research.

Participation in cancer related organizations and prior
research

About two thirds of the sample (69.8%) belonged
to at least one cancer related organization. Site 1
was the most represented organization (Fig. 6).
About half of the sample (54.7%) had participated in
prior research. As hypothesized, women who were

Link: Participantslisting
others
Link Thickness: Contact
frequency
High frequency
Low frequency

Node Color
©® “Seeds”
© Referred
® Referred and interviewed

Node Size: In-degree (number
of times listed by others)

Fig 2 | A Social Network of Latina Breast Cancer Survivors: Referrals Provided by Snowball Sampling.
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Fig 3 | Structural Equivalence of Three Highly Connected Breast Cancer Survivors.

currently involved in cancer organizations were sig-
nificantly more likely to have participated in past
research compared to women who did not partici-
pate in cancer organizations (70.3% vs. 18.8%); x” (1,

53) = 11.97, p = .001.

DISCUSSION
We were successful in creating a Social Network
Research Registry. By taking advantage of SNA,
we created a registry that is not static in nature,
but that allows understanding of the relation-
ships within the network. This is important for
future decision-making about recruitment and
dissemination. Moreover, we provide support for
a strategy that engages underrepresented popula-
tions in research. Given that all of the participants
who enrolled in the study (& = 53) agreed to be
included in the registry, there is evidence of high
interest among Latina breast cancer survivors to
contribute to research.

Our results support the idea that women who were
not involved in cancer organizations were less likely

to have previously participated in research. We were
able to recruit 16 women in the registry who had
no involvement in cancer organizations and 24 who
had no prior research experience. These findings
further illustrate the potential of snowball sampling
to engage women who are less connected with exist-
ing organizations and thus potentially less aware of
research opportunities.

Most women were interested in participating in
behavioral interventions. This is a promising re-
sult, given the need to broaden the participation of
Latina survivors in research as most evidence-based
behavioral interventions for breast cancer survivors
have been developed with predominantly White
samples [22, 23]. Novel studies will help to deter-
mine whether the same interventions are efficacious
in a Latina population. Our results that many Latina
breast cancer survivors were interested in having a
deeper level of engagement in research present an
exciting opportunity to enhancing existing trans-
lational efforts, such as engaging survivors to help
disseminate existing interventions that are targeted
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Link: Participants listing
others
Link Thickness: Contact
frequency
mmmm= High frequency
Low frequency

Node Color
O “Seeds”
O Referred
® Referred and interviewed

Node Label & Size: In-degree
(number of times listed by

others)

Isolated Nodes: Link with low-
indegree nodes (Indegree less
than 2)

Fig 4 | Latina Breast Cancer Survivors with an In-degree of 2 or higher.

to Latina breast cancer survivors [24-25]. Scholars
have noted the potential of using a SNA framework
to conceptualize Dissemination and Implementation
research to contribute towards this goal [26].
Understanding and capitalizing on the dynamic
relationships identified through SNA provides an op-
portunity to develop network interventions [27] that
address health disparities. Because participants have
agreed to be contacted to learn about new research
opportunities, future steps include contacting the
individuals identified as opinion leaders and bridges
to aid with interventions, education, and health-be-
havior related messages. This could potentially
produce a multiplier effect. For instance, research
shows that innovations are adopted faster once
opinion leaders embrace them [28-29]. Therefore,
one approach would be to train opinion leaders who
are interested in becoming health promoters. Other
prior studies suggest that this technique would be es-
pecially useful when the targeted behaviors are seen
as favorable by the community [27]. In our sample,
favorable behaviors included participating in behav-
ioral interventions, surveys/interviews, and provid-
ing biological samples. However, evidence suggests
that opinion leaders may not adopt behaviors that
are not prevalent or embraced by the community
[27]. Other strategies would be needed for enhanc-
ing participation in clinical treatment trials. For in-
stance, one could engage bridges in the network
to disseminate the information as they tend to be
more open to new ideas and they are less pressured
to follow social norms compared to opinion leaders
[30-32]. Moreover, using structural equivalence

measures in a context of scarce resources, we can
identify and train health promoters who would reach
different survivors in the network, thus avoiding
redundancies. Engaging opinion leaders as mem-
bers of Community Advisory Boards would help to
ensure that behavioral interventions respond to the
needs of the community, and identifying “bridges”
in the network would also help to connect isolated
women to other survivors and organizations.

The finding that breast cancer information sup-
port was the highest type of perceived support
makes sense considering that participants only
reported their relationships with other breast cancer
survivors. Examining the broader support network
of Latina breast cancer survivors (e.g., relatives,
friends) can be relevant to assure that support needs
are met. This is especially relevant given the benefits
that different aspects of social relationships have in
increased survival and quality of life among breast
cancer survivors [33, 34]. Moreover, the potential
impact of social networks in health goes beyond the
networks of patients. For instance, there is evidence
that a caregiver’s social engagement is associated
with care-recipient’s health [35]. Thus, interventions
that target the social support needs of Latina breast
cancer survivors and their caregivers may poten-
tially affect breast cancer related outcomes.

One limitation of this study is that we used a con-
venience sample recruited through snowball sam-
pling. Thus, results may not generalize to all the
Latina population in the Washington, DC area. We
recruited most seeds from only one CBO, which
can enhance the chances of referral chains getting
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Example of Social Network Research Registry Visualization

Vertex ﬂ Subgraph
116 E

r
LR
| ;

503

121
r
>"
122
r
123
Note:

Subgraph: Ego Network

Red node in the middle: Participant
Links:Direct connections to others and
whether the people listed are connected
with each other

Indegree: Edges incoming to a vertex
Outdegree: Edges outgoing from a vertex

Fig 5 | Two-Step Ego-Network of Participants: Exploring Subsets of the Network.

“stuck” as individuals reciprocally refer one another
[36]. In order to enhance the efficacy and validity
of samples recruited through referral chains future
efforts should include seeds from multiple organiza-
tions [37]. A second limitation was that our network
was not complete, given that we were unable to en-
roll all the 98 Latina breast cancer survivors identi-
fied in the study. Thus, network measures such as
closeness centrality and betweenness centrality have
to be interpreted with caution. Additionally, match-
ing the names referred by different participants was
done manually. This method increased the pos-
sibility of human error and limited the feasibility
of a similar approach for larger studies. For future
studies involving larger samples, we recommend
using automated algorithms [37, 31]. Despite these
limitations, the study has significant strengths. To
our knowledge, this is the first study that has used
SNA to develop a research registry. This project
showed the relevance of snowball sampling to iden-
tify a broader network of Latina breast cancer survi-
vors than those currently in the participant logs of

community organizations. It also illustrates how the
development of a Social Network Research Registry
can support underrepresented minorities engage-
ment in research and the potential to leverage the
power of social relations to ensure that research find-
ings are translated to the communities in order to
reduce health disparities.
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