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Abstract

Interest in conceptualizing, measuring, and applying social network analysis (SNA) in public 

health has grown tremendously in recent years. While these studies have broadened our 

understanding of the role that social networks play in health, there has been less research that has 

investigated the application of SNA to inform health-related interventions. This systematic review 

aimed to capture the current applied use of SNA in the development, dissemination, 

implementation, and sustainability of health behavior interventions for adults. We identified 52 

articles published between 2004 and 2016. A wide variety of study settings were identified, most 

commonly in the US context and most commonly related to sexual health and HIV prevention. We 

found that 38% of articles explicitly applied SNA to inform some aspect of interventions. Use of 

SNA to inform intervention design (as opposed to dissemination, implementation, or 

sustainability) was most common. The majority of articles represented in this review (n=39) were 

quantitative studies, and 13 articles included a qualitative component. Partial networks were most 

represented across articles, and over 100 different networks measures were assessed. The most 

commonly described measures were network density, size, and degree centrality. Finally, very few 

articles defined SNA and not all articles using SNA were theoretically-informed. Given the 

nascent and heterogeneous state of the literature in this area, this is an important time for the field 

to coalesce on terminology, measures, and theoretical frameworks in this area. We highlight areas 

for researchers to advance work on the application of SNAs in the design, dissemination, 

implementation and sustainability of behavioral interventions.
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Introduction

Social networks, through their structural and functional characteristics, have important 

implications for physical health and health behaviors (Berkman & Glass, 2000; Berkman, 

Glass, Brissette, & Seeman, 2000; House, Kahn, Cohen, & Syme). The structure of social 

networks (e.g., size, density, interconnectedness among members) has been hypothesized to 

shape an individual’s health behaviors and attitudes by influencing access to resources, 

opportunities, and constraints (Berkman et al., 2000). Functional aspects of social networks, 

including social support (Cohen, Gottlieb, & Underwood, 2000), social norms (Berkman et 

al., 2000; Bohnert, Bradshaw, & Latkin, 2009; Latkin et al., 2009; Seo & Huang, 2012), 

social cohesion (Cohen & Wills, 1985), and social capital (Kawachi & Berkman, 2000), also 

shape health behaviors and physical health outcomes. Numerous studies have shown the 

important role that social networks, particularly social support and social integration, have in 

morbidity and mortality for multiple chronic diseases, including stroke, coronary artery 

disease, cancer, and obesity (Berkman, Leo-Summers, & Horwitz, 1992; Berkman & Syme, 

1979; Greaney et al., 2009; Hammarström, Wiklund, Lindahl, Larsson, & Ahlgren, 2014; 

Lewis et al., 2001; Michael, Berkman, Colditz, Holmes, & Kawachi, 2002; Uchino, Smith, 

Holt-Lunstad, Campo, & Reblin, 2007; Vogt, Mullooly, Ernst, Pope, & Hollis, 1992), as well 

as the negative health consequences of social isolation (Steptoe, Shankar, Demakakos, & 

Wardle, 2013).

Historically, much research has focused on functional resources that flow through social 

networks, such as access to social support. While this illuminates one important component 

of networks, a person’s acquisition of resources, information, and support depends on their 

position in networks. Examination of network structures and characteristics of the ‘web of 

relationships’ enhances understanding of how information, resources, and support spread 

through networks and how possession of these resources is distributed within networks 

(Rogers, 1995; Valente, 2010; Valente & Rogers, 1995). This is consistent with social 

network theory (Valente & Pitts, 2017; Erikson & Occhiuto, 2017; Pescosolido & Levy, 

2002) that posits the importance of connections or relations for understanding health or other 

outcomes of individuals, and is evoked when researchers model outcomes as a function of 

network processes.

There has been a growing literature applying social network analysis (SNA) to public health 

and behavioral health research over the past 15 years (Christakis & Fowler 2007; Luke & 

Harris, 2007; Luke, Wald, Carothers, Bach, & Harris, 2013; Valente, Fujimoto, Chou, & 

Spruijt-Metz, 2009; Valente, Palinkas, Czaja, Chu, & Brown, 2015), which has added a new 

dimension in understanding the role of social networks in influencing health behaviors and 

outcomes. SNA is a set of theories, techniques, and tools (Valente, Palinkas, et al., 2015), 

typically informed by the following guiding principles: 1) networks have structure and 

network properties that influence system performance; 2) a person’s position in a network 
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influences their behaviors; and 3) people or actors (e.g., organizations) act based on their 

network environment (Valente, 2015). A growing number of studies among both adolescents 

and adults have shown that social network structure (e.g., size and density) and peer norms 

within the structure can influence smoking initiation and smoking (Seo & Huang, 2012), 

alcohol consumption (Bullers, Cooper, & Russell, 2001), alcohol abstinence (Rosenquist, 

Murabito, Fowler, & Christakis, 2010), and HIV/STD risk behaviors (Bailey et al., 2007; 

Davey-Rothwell & Latkin, 2008; Davey–Rothwell & Latkin, 2007; Shaw, Shah, Jolly, & 

Wylie, 2007). There has been a growing focus on the role of social networks and use of SNA 

to understand and address obesity (Nam, Redeker, & Whittemore, 2015; Powell et al., 2015). 

Research suggests that social network characteristics like peer selection and homophily may 

influence the spread of obesity among both adolescents and adults (Christakis & Fowler 

2007; de la Haye, Robins, Mohr, & Wilson, 2010, 2011).

To date, most studies using SNA have sought to understand naturally occurring network 

processes, and there has been less attention focused on how social network characteristics 

and use of SNA can be used to inform the development and implementation of health-related 

interventions. In a review examining use of SNA to inform and design interventions to 

support the implementation of change in healthcare organizations, Chambers and colleagues 

(2012) found that almost all of the 52 studies identified were limited to cross-sectional 

descriptions and observations of networks, and only one involved using the results of SNA 

as part of an intervention to change practice.

Some studies have suggested the potential for interventions that incorporate SNA to change 

health behaviors, especially among peer and friendship networks (Jeon & Goodson, 2015). 

There is some evidence showing greater improvement of risk behaviors among adult 

network members when the intervention is built off of an existing social network (e.g., peer 

educators intervene with their network members) or takes a structural network intervention 

approach (vs. individual-based intervention) (Booth et al., 2011; Latkin et al., 2009). The 

popular opinion leader (POL) approach builds off the influence of individuals within a 

network and has been harnessed for health promotion with some success, particularly in the 

area of HIV/AIDS prevention (Kelly, 2004; Valente, 2006), though there been some 

challenges in replicating this approach internationally (Elford, Bolding, Davis, Sherr, & 

Hart, 2004; Group, 2010). Even across POL interventions, there is variation in how POLs 

are identified (e.g. pre-existing social networks or defined by researchers) and implemented, 

and not all POL interventions are based on SNA.

Many of the studies to date that have used SNA to inform interventions for adolescent 

populations. For example, several studies have demonstrated that structuring a school-based 

tobacco prevention program using network information increased its effectiveness (Valente, 

Hoffman, Ritt-Olson, Lichtman, & Johnson, 2003; Valente, Unger, Ritt-Olson, Cen, & 

Anderson Johnson, 2006); specifically, close friendships (e.g., best, popular and mutual 

friends) were more likely to influence adolescents’ smoking behavior than peers outside 

their network (Alexander, Piazza, Mekos, & Valente, 2001; Pollard, Tucker, Green, 

Kennedy, & Go, 2010). While promising, there is a limited body of literature on the 

application of SNA for health behavior intervention development and implementation 

among adults.
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Valente has identified multiple potential applications of SNA during different stages of the 

intervention and implementation process, including: 1) exploration or needs assessment; 2) 

adoption or program design; 3) program implementation; and 4) sustainability and 

monitoring (Valente, Palinkas, et al., 2015). Building off this framework, the purpose of this 

systematic review is to describe the use and application of SNA to inform interventions, 

specifically by identifying and reviewing studies that have used SNA to develop, 

disseminate, implement, and/or sustain social and behavioral health interventions for adults. 

We focused on adults given that the application of SNA seemed to be an underutilized 

methodology for interventions for this population. We were specifically interested in 

documenting how SNA has been used to inform interventions, for what health behaviors, 

settings, and populations this approach has been used, and which types of methodologies 

and theories have been applied.

Methods

We conducted a search of articles which utilized SNA to inform the development, 

dissemination, implementation, and sustainability of health behavior interventions for adults. 

The search was initially conducted in September 23, 2014 and was updated in March 22, 

2016 and December 21, 2016, using the following electronic databases: Ovid Medline, Ovid 

Medline In-Process & Other Non-Indexed Citations, AMED, Health and Psychosocial 

Instruments, PsycINFO, EMBASE, CINAHL, SCOPUS, Social Sciences Full Text, and 

SocIndex. Searches were limited to English-language articles published over 12 years 

(January 2004 – December 2016). This time period was selected as it was both feasible and 

comprehensive, with the goal of including relevant articles at a time in which SNA research 

was growing rapidly. A Boolean search strategy was used to identify the following keywords 

in the text: (1) (intervention OR program OR trial OR experiment OR evaluation OR 

dissemination) AND (2) (social relationships OR social network OR social network analysis 

OR network analysis OR peer network OR peer relation OR egocentric OR sociocentric OR 

whole network) AND (3) (behav$ OR promot$ OR preven$). Duplicates were identified and 

removed at each iteration of the search and again during full-text review. The search was 

supplemented by manual review of the bibliographies of the articles eligible for inclusion in 

this review.

A total of 15,726 articles were identified in the search process (see Figure 1) (15,599 

through online databases and 127 references). This review followed Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Moher, Liberati, 

Tetzlaff, Altman, & The, 2009). Titles and abstracts were independently reviewed by pairs of 

reviewers (DMC, LI, RCS, EGB, DE, LB) and review of full-text articles was conducted by 

RCS, EGB, ML, and LB to confirm all inclusion and exclusion criteria were met. All 

disagreements were discussed and resolved by EGB and RCS. Four inclusion criteria were 

used to identify the final sample of articles: (1) full-text available; (2) participants were 

adults 18 years of age or older; (3) studies had to report use of social network analysis (i.e., 

social network mapping, assessment of network structure and properties, or analysis of 

network members); and (4) studies had to report on the actual or proposed development, 

implementation, evaluation, and/or dissemination of a health behavior intervention. Articles 

were excluded if (1) social networks were mentioned, but types of analysis were not 
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reported; (2) the primary focus was social support, peer support, social capital, or other 

related topics, but did not report a SNA; (3) the utilization of social networks was only 

included as a recruitment strategy (i.e., peer recommendation for study inclusion); (4) the 

study included adult participants, but the purpose of the health behavior intervention was to 

impact the health of individuals under 18; (5) the article was a review, commentary, book, 

dissertation or conference proceeding. Articles that utilized SNA, but focused on health 

professional, health systems, and health organization networks (as opposed to individual 

networks), were also excluded. While we didn’ include review articles as individual studies 

in our review, we used the reviews from our search to identify relevant and eligible articles 

in the references, to ensure that we were comprehensive in our search (see Figure 1).

A data extraction sheet was developed by the authors, tested on five articles, and further 

refined before use with all articles. The final sample of 52 articles (representing 46 studies) 

were characterized by sample (e.g., age distribution, race and ethnic distribution, location), 

disease or health behavior, type of SNA applications and network measures, network 

strategies (e.g. induction, alteration), use of behavior change theory, and purpose of study 

(i.e., implementation, dissemination). Because of the high heterogeneity between studies on 

disease area and study design, studies were not rated on the quality of methodological rigor.

Results

The final qualitative synthesis includes 52 articles representing a diverse range of 

interventions informed by SNA. Health topics targeted for intervention varied from cancer 

screening and survivorship (Luque, Opoku, Ferris, & Guevara Condorhuaman, 2016; Owen, 

Curran, Bantum, & Hanneman, 2016; Zhao et al., 2014), to latrine ownership (Shakya, 

Christakis, & Fowler, 2014). The two most common health topics represented in this review 

were sexual health, particularly HIV prevention, care, and treatment (n=17), and smoking 

cessation (n=7). Most articles (n=35) were published from 2013-2016, with fewer published 

in earlier years (14 from 2009-2012 and three from 2005-2008). We present our results 

below across four broad categories: Setting, Methodology, Application of SNA to inform 

interventions, and Theory. See Table 1 for detailed results across categories.

Setting

More than half of the intervention articles were designed for a United States context (n=28). 

Several of the articles were conducted amongst sub-populations across and within cities and 

regions (e.g., Li and colleagues’ 2012 sociometric study of heroine and cocaine users across 

all of Hartford, Connecticut), while others focused on specific institutions and organizations 

in the U.S. (e.g., Negrón and colleagues’ 2014 mixed methods network study across two 

Catholic parishes in the Northeast).

The remaining articles were conducted outside of the U.S.: eight in Asia (4 in India, 2 in 

Bangladesh, and one each in Thailand and China), three in Europe (Hungary/Russia, Italy, 

Northern Ireland), three in Africa (one each in Kenya, Mali, and Uganda), and one in South 

America (Peru).
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Lastly, internet-mediated networks (n=12) were sometimes but not always based within a 

specified geographical boundary. As mentioned above, Cobb et al. (2016) recruited 9,042 

adult U.S. smokers via Facebook advertising. Other online network interventions were not 

bound by geography and captured all users regardless of country or region. See Tables 2 and 

3 for full results.

Methodology

The majority of articles represented in this review (n=39) were quantitative studies. 

However, thirteen articles included a qualitative component along with SNA, thus using 

mixed methods. For example, Weeks and colleagues (2009) used mixed methods to conduct 

both formative research and longitudinal outcome evaluation, with the inclusion of an 

ethnographic process evaluation, to examine networks of drug use and harm reduction 

among peer health advocates and contact referrals. Only five studies used a RCT design to 

test the effectiveness of the network-based intervention (Amirkhanian et al., 2015; Lakon et 

al., 2016; Tobin, Kuramoto, Davey-Rothwell, & Latkin, 2011; Young et al., 2014). Across 

all studies, sample sizes ranged from 29 to 107,000 participants (median = 409).

Data collection on networks and on health behavior outcomes were characterized as cross-

sectional and/or longitudinal. Articles commonly collected both network and outcome data 

cross-sectionally (n=21), and some collected network and outcome data longitudinally 

(n=19). Three studies collected network data cross-sectionally and outcome data 

longitudinally. For example, Aiello and colleagues (2016) examined the spread of influenza 

and other respiratory infections through networks of university students living in residence 

halls. Nine articles collected data only on networks and not on behavioral outcomes (n= 7 

cross-sectional and n= 2 longitudinal).

The majority of articles (n=27) were from partial network studies (i.e., egocentric or 

personal network data collection). Fewer (n=7) reported being whole network studies (i.e., 

sociocentric analyses or sociometric data collection). One article (Li et al., 2012) reported 

conducting both egocentric and sociometric network analyses to test the diffusion of their 

intervention amongst active drug users.

Notably, 12 of the articles in our review were conducted amongst online networks, meaning 

that they were fully or partially delivered through the Internet. For example, Cobb et al. 

(2016) used Facebook to deliver an online application for smoking cessation. Lakon et al 

(2016) randomized eight networks of adult smokers to a Twitter-based smoking cessation 

intervention called “Tweet2Quit”, and referred to each of the eight online networks as a 

sociometric network. The authors were able to analyze engagement with the intervention by 

how they communicated with one another on social media.

A few articles did not classify the network data as either whole, partial, or online, but used 

other descriptors (e.g., “hidden networks) to classify the analyses. Holloway, Rice, and 

Kipke (2014) described their HIV prevention study among 526 young men who have sex 

with men (YMSM) in California as being a “venue-based network analysis” because they 

generated matrices at different thresholds of person sharing based on commercial venues 

that participants reported attending. This approach conceptualizes social networks 
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differently because researchers collected data on venues where subjects exhibit social 

behavior, but did not directly ask about person-to-person ties. Similarly, Little and 

colleagues (2014) generated social network data in their HIV transmission study in San 

Diego, California, USA by not asking participants directly about their sexual and social 

contacts, but rather used HIV-1 pol sequences to infer partial local transmission networks.

Over 100 different network measures were reported. The most commonly described 

measures were network density, the number of connections in the network reported as a 

fraction of the total links possible (n=23; Valente, 2010), network size, the number of 

individuals or actors in a network (n=15; Valente, 2010), and degree centrality, the number 

of connections or ties an individual sends or receives (n=9; Freeman, 1978). Importantly, 

several articles have developed newer network measures such as network stability 
(McFadden, Bouris, Voisin, Glick, & Schneider, 2014) and network turnover (Costenbader, 

Astone, & Latkin, 2006), which account for change over time in networks, rather than 

assume static networks. Tables 1–3 provide complete results.

Application of SNA to Inform Interventions

Two categories emerged when organizing the articles in this review: those that applied the 

SNA to a new or existing intervention (n=20; see Table 2) and those that proposed 
application of SNA to inform behavioral interventions (n=33; see Table 3). One article was 

categorized as both ‘Proposed’ and ‘Applied’ (Lorway et al., 2010). This study, conducted in 

three cities in southern India, collected sexual network data of subjects to enhance an 

existing intervention, and authors proposed additional intervention implications that might 

stem from the SNA findings.

We also categorized articles based on which intervention stage(s) that SNA was used to 

inform: 1) design, 2) implementation, 3) dissemination, and/or 4) sustainability. These stages 

often overlap and are iterative, but for purposes of this review, it was important to understand 

what aspects of the intervention were most strongly informed by SNA. Most articles (n=47) 

used or proposed utilization of SNA to inform intervention design. For example Owen and 

colleagues (2016) suggest that increasing participant interaction with ‘others like me’ is one 

strategy for maximizing the dose of technology-based interventions. Fewer articles described 

using SNA to inform intervention implementation (n=9), dissemination (n=9), or 

sustainability (n=8). A few articles described multiple opportunities across intervention 

development and implementation for applying SNA findings. For example, McFadden and 

colleagues (2014) conducted a network study where they used network diagrams 

(sociograms) to generate sexual contact networks for young black MSM. They concluded 

that their findings held implications not only for interventions to be designed to leverage the 

networks of young black MSM, but also that doing so could enhance sustainability.

Articles that applied SNA (n=20) were also categorized by type of network intervention 

strategies used. Many articles (n=16) used induction strategies to activate interactions 

between network members. In one study (Lorway et al., 2010) participants reported recent 

sexual partners as part of an intervention to map and prevent HIV transmission. Fewer 

articles (n=6) used alteration strategies to change the structure of social networks (e.g. 

adding nodes or links). Other strategies included identification of individuals (n=7) based on 
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certain network characteristics (e.g. seeds, bridges, or isolates), and segmentation (n=5) or 

clustering of networks based on characteristics or position. For example, Amirkhanian and 

colleagues (2015) identified network members with high sociometric scores to serve as 

information exchange channels with others in the network. Table 2 provides a complete list 

of network intervention strategies.

Theory

We documented whether articles explicitly defined SNA or gave any mention to social 
network theory (Valente & Pitts, 2017; Erikson & Occhiuto, 2017; Pescosolido & Levy, 

2002). The majority of the articles did not define SNA (n=40), and only five articles in this 

review made explicit mention of social network theory. Given the low utilization of social 

network theory, we also documented whether and which other health behavioral theories 

and/or theoretical constructs were used to inform SNA and network interventions. Of the 

theories mentioned, Strength of Weak Ties (Granovetter, 1973) and Diffusion of Innovations 
(Rogers, 1995) were most common, both mentioned in 13 articles. Many articles (n=19) 

were not informed by theory. See Tables 2 and 3 for full results.

Discussion

To our knowledge this is first study to systematically examine how SNA is being used to 

inform health behavior interventions among adults. We found a diverse range of populations, 

settings, and behavioral health topics represented, including prevention, screening, and 

survivorship. Sexual health and HIV prevention research was the most common focus, 

followed by tobacco control and smoking cessation. The overwhelming majority of the 

articles were recent (2013-2016), indicating the burgeoning growth of this field. In terms of 

setting and population, we found that just over half of the articles focused on the U.S. 

context, representing a range of cities, regions, and organizations within the U.S. In the 

global context, areas that were more commonly represented included Asia, Europe, and 

Africa. While it is promising that a range of settings were represented, it will be important 

for the field to understand whether there are key differences and similarities found with 

respect to application of SNA within specific contexts and settings for informing 

interventions. Furthermore, though there are a growing number of studies specifically 

focused on HIV, the heterogeneity in topics and settings in the field makes it challenging to 

make recommendations on how best to apply SNA to interventions within specific 

behavioral health domains.

Our findings also indicate that while SNA research has grown in recent years, many 

researchers are not systematically using this work to inform and advance interventions, 

which we assert is an important lost opportunity. Of all the articles we identified over the 12-

year period, only 52 clearly made any link between SNA and intervention development 

based on the inclusion criteria we used. And among the 52 articles, we found that 38% of 

articles applied SNA to inform some aspects interventions, rather than propose future 

application of SNA. In addition, the overwhelming majority of articles (47 of 52) used or 

proposed utilization of SNA to inform intervention design. Valente (2015) has highlighted 

SNA as an important tool with which to explore the relationships and interests among 
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networks in developing and determining the most appropriate type of network intervention. 

During the program development and needs assessment phase, SNA can also provide 

strategies to consider the social context of program delivery, appropriate methods and 

communication needs, and identify particular change agents and opinion leaders in the 

network to focus on (Valente, Palinkas, et al., 2015; Latkin & Knowlton, 2015; Perkins, 

Subramanian, & Christakis, 2015). Valente and colleagues (2012) describe four strategies for 

network interventions: 1) identifying individuals who are selected on the basis of a network 

property, such as ‘opinion leaders’ in a network; 2) segmentation, where the intervention is 

directed toward certain segments or groups of people in the population; 3) induction, 

activation of new interactions between people as links in a network; and 4) alteration, in 

which interventions change the existing network. In our review, while a number of articles 

used induction strategies to activate interactions between network members, it was 

sometimes difficult to categorize interventions according to these strategies given the 

information reported. We encourage researchers to use these categories to be more explicit 

about their network intervention approaches. It was also challenging to determine whether 

interventions informed by SNA were more effective than those that were not, given that only 

five articles were RCTs that explicitly tested this. Though results have been promising 

(Latkin & Knowlton, 2015), this is an important area for future research to address.

With the growing literature on dissemination and implementation science, there has been 

increased recognition of the value of using SNA to inform research and practice in the 

dissemination and implementation of evidence-based interventions and policies. However, 

only a small group of articles informed intervention implementation, dissemination or 

adoption, and sustainability. As researchers move their interventions towards real-world 

settings, particularly those with more limited resources, SNA may be a critical tool to inform 

this work (Kim et al., 2015; Luke et al., 2010; Luke et al., 2013; Perkins et al., 2015; 

Valente, Dyal, Chu, Wipfli, & Fujimoto, 2015). Specifically, there is evidence that network-

informed targeting could enhance adoption and efficacy without increasing the number of 

individuals targeted or the amount of resources used. For example, Kim et al. (2015) found 

targeting the friends of randomly selected individuals produced greater population-level 

adoption and health knowledge of a nutritional intervention than targeting random or highly 

connected individual. Collecting network data during program implementation may also 

allow interventionists to assess the network impact and make adjustments if necessary. 

Network characteristics such as centralization, isolates, density, and group cohesion have the 

potential to identify groups or individuals not receiving the intervention as intended (Gesell, 

Barkin, & Valente, 2013; Valente, Palinkas, et al., 2015). In one study, Gesell and colleagues 

used the Social Network Diagnostic Tool to systematically monitor group programs during 

implementation to guide program activities and build new networks (Gesell et al., 2013). By 

monitoring how social ties and structure change during program implementation, network 

diagnostics and data can increase network connectivity and accelerate program diffusion 

(Gesell et al., 2013). Additionally, network analysis and network mapping are strategies that 

can be used to identify the continuation of power structures, networks, program champions, 

and resources in communities that can potentially impact the sustainability of interventions 

(Valente, Palinkas, et al., 2015).
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The majority of articles represented in this review (n=39) were quantitative studies, 

consistent with SNA which is typically quantitative in nature. However, 13 of the articles 

included a qualitative component along with SNA, thus incorporating a mixed methods 

approach. For example, in-depth interviews were used to helped to provide more context for 

the network centrality and homophily descriptors (Weeks et al., 2009). This approach of 

contextualizing quantitative SNA data using qualitative data is a promising approach for 

future researchers to explore, particularly as SNA is more explicitly used to guide different 

aspects and phases of the intervention process. We found that most studies collected both 

network and outcomes data cross-sectionally (n=21) and longitudinally (n=19), and we 

encourage researchers to continue to collect both networks and behavioral data 

longitudinally given that both are dynamic and likely change over time (particularly since 

interventions might alter networks).

We also found that most articles used partial networks (e.g., egocentric or personal network 

data collection), and very few articles were based on whole network studies (e.g., 

sociocentric analyses or sociometric data collection). This may reflect the reality that it can 

be challenging and resource-intensive to access whole network data, but we encourage 

researchers to be explicit in how they obtain network data. Egocentric data can be used to 

understand whether people engaging in certain behaviors are more likely to have close 

network members who also engage in those behaviors (Valente, 2010); this type of analysis 

can capture social influence, social support, and access to resources by measuring the extent 

to which one’s network engages in a behavior (Valente, 2010). Sociometric data, which 

focus on sets of individuals, such as communities, classrooms, or workplaces, and the social 

ties among them in these settings (Borgatti, Everett, & Johnson, 2013; Latkin & Knowlton, 

2015) is ideal for assessing the collective dimension of social ties or web of relationships 

(Valente, 2010). This level of analysis is especially useful for studying changes in network 

structure over time, concentration of power, flow of information or resources, and 

opportunities to target opinion leaders.

Additionally, the use of SNA among online networks highlights an emerging area in which 

reporting and understanding network bounds should be further developed. mHealth and 

eHealth technologies may also be useful strategies to enhance completion of network data 

collection and tracking over time (Valente, Palinkas, et al., 2015), particularly for 

sociometric networks. Using ‘found’ data, existing or automated data collected for purposes 

other than network research (Timmins, Green, Radley, Morris, & Pearce, 2018), may also 

provide useful opportunities for examining network data that are less resource intensive, 

including geospatial data through web mapping platforms (Bethlehem et al., 2014) and 

social media data from existing platforms (Hingle et al., 2013; Nguyen et al., 2016). Online 

technologies may enhance network data collection by allowing individuals to visualize their 

social networks (Kennedy et al., 2018), which may also help encourage participation and 

minimize missing data.

Across studies, we found over 100 different network measures were reported, likely with 

some overlap in intent and interpretation. The most commonly described measures were 

network density, size, and degree centrality. In order to increase the generalizability and 

reproducibility of findings in applying SNA in the context of intervention, it will be 
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important for researchers to coalesce around agreed language, terminology, and measures. 

Presently, it is difficult to make cross-study comparisons and conclusions given the 

tremendous heterogeneity of terms and measures. The field may want to determine what key 

components of networks should be measured and reported in SNA studies. This will 

facilitate greater consistency in reporting SNA data and network descriptions. Very few 

studies assessed network measures such as network stability (McFadden et al., 2014) and 

network turnover (Costenbader et al., 2006), which account for change over time in 

networks. We encourage future research to test more dynamic network measures.

Lastly, we also documented whether studies explicitly defined SNA or gave any mention to 

social network theory. The majority of the studies did not define SNA (n=40). While SNA 

has developed across varying disciplines and is only recently been applied in the context of 

public health, we encourage researchers to be more clear in defining SNA, building off of 

current definitions in the field (Valente, 2015), and be more explicit when they are 

conducting SNA. This might promote the adoption and use of SNA and help build a more 

clearly defined and generalizable literature through use of common definitions, measures, 

and assumptions. Interestingly, discussions of theory were largely absent in this literature; 

only five articles explicitly described social network theory in informing their work and 62% 

used other behavioral theories like Strength of Weak Ties or Diffusion of Innovations. We 

encourage researchers in this area to be explicit about the theoretical foundations and 

assumptions guiding and underlying their SNA. Researchers can facilitate advancement of 

the field by being clear about which intervention components are theory-driven, which 

network theories and health behavior theories were applied, and whether anything was done 

to integrate them.

There are several limitations that should be noted. First, of the articles categorized as 

proposed interventions, there may be recent or current efforts to develop those proposed 

interventions that had not yet appeared in the published literature during our search, and as 

such, we may have missed more recently published articles that had intervention 

implications. Although we conducted an extensive literature review using a wide variety of 

SNA terms to capture relevant articles, it is possible that some articles may have not been 

identified. Our decision to include only studies that reported SNA (i.e., network mapping, 

analysis of network structure or network members) may have excluded studies that 

conducted network analyses, but were not labeled as such or were not presented in the 

abstract. We also used articles as the unit for this review, instead of studies (e.g., we had 52 

articles representing 46 studies). We took this approach because we found that the analyses 

and intervention implications conducted within the larger study differed substantially 

enough across articles that it made sense to present separately. Additionally, while SNA-

informed interventions show promise, it is important to note that there can also be 

challenges with implementing them, as they are often complex and resource-intensive in 

understanding the social network, and typically require high motivation and engagement of 

social network members (Wang, Brown, Shen, & Tucker, 2011). Finally, it is important to 

note that there have been some critiques of the analytical approaches used in SNA (Lyons, 

2011), related in part to a lack of statistical theory capable of handling changes and 

structures unique to social networks (VanderWeele, Ogburn, & Tchetgen Tchetgen, 2012), 

indicating the need for further methodological and analytical advances in this area.
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Despite these limitations, this is the first systematic review that has examined how SNA is 

being applied to inform health behavior interventions among adults, and followed rigorous 

and recommended guidelines for systematic reviews. Given our focus on adults and 

behavioral interventions, we encourage researchers to systematically examine these issues 

among adolescent/youth populations, and with respect to structural interventions where 

networks are examined at the organizational, systems, community, state, and country level as 

well.

Given the nascent and heterogeneous state of the literature in this area, it is challenging to 

make summaive findings at this point based on health behavior/health outcomes, network 

measures used, study designs employed, and settings in which this work has been applied. 

However, we conclude that this is an important opportunity for the field to coalesce on 

terminology, measures, and theoretical frameworks in this area, and have highlighted priority 

areas for researchers in how to do so to advance work on the application of SNAs to the 

design, dissemination, implementation and sustainability of behavioral interventions.
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Research Highlights:

• Interest in applying social network analysis (SNA) in public health is 

growing.

• We sought to understand the use of SNA to inform behavioral interventions 

for adults.

• Researchers are not commonly using SNA methods or theory to inform 

interventions.

• The majority of studies in our review used SNA to inform intervention design.

• The field must coalesce on SNA terminology, measures, and theoretical 

frameworks.
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Figure 1. 
PRISMA Flow Diagram
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Table 1.

Summary Descriptives of 52 Articles

Publication Year:

 • 2005-2008: 3

 • 2009-2012: 14

 • 2013-2016: 35

Sample Country/Location:

 • Bangladesh: 2

 • China: 1

 • Hungary: 1

 • India: 4

 • Italy: 1

 • Kenya: 1

 • Mali: 1

 • Northern Ireland: 1

 • Peru: 1

 • Russia: 1

 • Thailand: 1

 • Uganda: 1

 • USA: 28

 • Online: 12

Health Topic:

 • Cancer: 2

 • Drug use and HIV prevention: 5

 • Exercise and obesity prevention: 3

 • Health Promotion: 1

 • HIV (prevention, care, treatment): 17

 • HIV/STD prevention: 4

 • Influenza/respiratory infections: 1

 • Latrine ownership: 1

 • Mental health/suicide prevention: 2

 • Mobile/Electronic Health (mHealth/eHealth): 2

 • Obstetric, Maternal, Neonatal, Reproductive Health: 3

 • Smoking cessation: 7

 • Substance use-related: 4

Applied vs. Potential/Proposed Intervention Implications:

 • Applied: 19

 • Potential/Proposed: 32

 • Both: 1

Article Mentions Social Network Theory:
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 • Yes: 5

 • No: 47

Article Defines Social Network Analysis (SNA):

 • Yes: 12

 • No: 40

Theories Informing SNA:

 • AIDS Risk Reduction Model: 1

 • Behavioral Economic Theory: 1

 • Cognitive Dissonance Theory: 1

 • Diffusion of Innovations: 13

 • Dynamic Social Impact Theory: 1

 • Focus Theory of Normative Conduct: 1

 • Fundamental Cause Theory: 1

 • Health Belief Model: 1

 • HIV Stigma Theory: 1

 • Ideational Change Theory: 1

 • Minority Stress Model: 1

 • Social Capital Theory: 3

 • Social Cognitive Theory/Social Learning Theory: 11

 • Social Ecological Model: 1

 • Social Exchange Theory: 1

 • Social Identity Theory: 3

 • Social Influence Theory: 3

 • Social Network Theory: 5

 • Social Support Theory: 6

 • Social Systems Theory: 1

 • Strength of Weak Ties: 13

 • Stress/Coping Theory: 2

 • Theory of Duality of Persons and Groups: 1

 • Theory of Planned Behavior/Theory of Reasoned Action: 7

 • Transtheoretical Model/Stages of Change: 3

 • None specified: 19

Common Social Network Measures
1
:

 • Density: 23

 • Network size: 15

 • Degree centrality: 9

 • Betweenness centrality: 7

 • Homophily: 5

 • Tie strength: 5

Network Types:

 • Whole Network (e.g., Sociocentric, Sociometric, Complete Network): 7
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 • Partial Network (e.g., Egocentric, Personal Network, Incomplete Network): 27

 • Both Whole and Partial: 1

 • Both Partial and Other: 1

 • Online Networks: 12

 • Other (e.g., venue-based network, hidden network, etc.): 4

Overall Study Methods:

 • Quantitative: 39

 • Mixed Methods: 13

Cross-sectional vs. Longitudinal Network Data:

 • Network and Outcomes Data Both Cross-Sectional: 21

 • Network Cross-Sectional, Outcomes Longitudinal: 3

 • Network Longitudinal, Outcomes Cross-Sectional: 0

 • Network and Outcomes Both Longitudinal: 19

 • Only Network Data and Cross-Sectional: 7

 • Only Network Data and Longitudinal: 2

Network Intervention Strategies
2
:

 • Identification: 7

 • Segmentation: 5

 • Induction: 16

 • Alteration: 6

Application of SNA to Inform Intervention Design, Dissemination, 

Implementation, and/or Sustainability
3
:

 • Design: 47

 • Dissemination: 9

 • Implementation: 9

 • Sustainability: 8

1
The full list of social network measures can be found in Tables 2 and 3.

2
Network intervention strategies from Valente (2012) were only applicable to the 20 articles from Table 2 that applied SNA.

3
Articles could apply SNA to inform more than one of the four categories.
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