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Outline 
! !What is citation network analysis? 
! !How can it be used in PHSSR? 
! ! Introduction of a new method. 

! !Preliminary findings. 



Citation network analysis (CNA) 
! !Traces scientific development by following citation links 

between publications over time 
! ! Identifies important articles, authors, journals, and topics 

Harris J, K, Luke D, A, Zuckerman R, B., Shelton S, C. Forty Years of Secondhand Smoke Research: The Gap Between 
Discovery and Delivery. American journal of preventive medicine. 2009;36(6):538-548. 



Why CNA? 

1Mays G, P, Smith S, A, Ingram R, C, Racster L, J, Lamberth C, D , Lovely E, S. Public Health Delivery Systems: 
Evidence, Uncertainty, and Emerging Research Needs. American journal of preventive medicine. 2009;36(3):256-265. 

Conceptual model of public health systems.1 

Public Health Systems Research (PHSR) is a field of 
study that examines the organization, financing, and 
delivery of public health services within 
communities, and the impact of these services on 
public health. 

¥!PHSR is a multidisciplinary field of study that 
recognizes and investigates system-level properties 
and outcomes that result from the dynamic 
interactions among various components of the 
public health system and how those interactions 
affect organizations, communities, environments, 
and population health status. 

¥!The public health system includes governmental 
public health agencies engaged in providing the ten 
essential public health services, along with other 
public and private sector entities with missions that 
affect public health. 

¥!The term Ôservices' broadly includes programs, 
direct services, policies, laws, and regulations 
designed to protect and promote the public's health 
and prevent disease and disability at the population 
level. 

(AcedemyHealth definition: accepted June 2009) 



PHSSR Citation Network Analysis 

Methods and Findings 



Step 1: Finding Seed Articles 

Seeds 

Identify seminal articles through the 
consultation of experts in PHSSR 



Author/Title Journal Num. times 
cited 

Baker (1994). Health reform and the health of the public. Forging 
community health partnerships. 

JAMA 132 

Miller (1994). A proposed method for assessing the performance of local 
public health functions and practices. 

AJPH 62 

Turnock (1994). Local health department effectiveness in addressing the 
core functions of public health. 

Public Health Rep 60 

Richards (1995). Evaluating Local Public Health Performance at a 
Community Level on a Statewide Basis. 

J Public Health 
Management Practice 

36 

Halverson (1997). Not-so-strange bedfellows: models of interaction 
between managed care plans and public health agencies. 

Milbank Q 52 

Turnock (1997). From measuring to improving public health practice. Annu Rev Public Health 36 

Mays (1998). Assessing the Performance of Local Public Health Systems: A 
Survey of State Health Agency Efforts. 

J Public Health 
Management Practice 

34 

Roper (1998).  The Changing Managed CareÐPublic Health Interface. JAMA 10 

Handler (2001). A Conceptual Framework to Measure Performance of the 
Public Health System  

AJPH 76 

Mays (2003). Behind the curve? What we know and need to learn from 
public health systems research. 

J Public Health 
Management Practice 

11 

Scutchfield (2004). Local public health agency capacity and its relationship 
to public health system performance. 

J Public Health 
Management Practice 

17 



PHSSR seed articles are in YELLOW 



Step 2: Snowball Sampling 



Step 2: Snowball Sampling 



Step 2: Snowball Sampling 

! ! PHSSR Network: 

! ! Sampled 20% of citations at 3 levels 

! ! Level 0: Seeds 

! ! Level 1: 20% of articles that cite Level 0 

! ! Level 2: 20% of articles that cite Level 1 

! ! Level 3: 20% of articles that cite Level 2 



Attribute Definition Result 

Unique articles Articles counted only once in network 2,986  

Unique authors Authors counted only once in network 2,283  

Density Number of links in a network as a proportion of 
the total possible links; range: 0Ð1 

0.0004356 

Avg degree Number of citation links a node has 2.60 

Indegree Number of incoming links, or how many times 
an article cites others in the network 

range 0 - 13 

Outdegree Number of outgoing links, or how many times an 
article is cited by others in the network 

range 0-387 

Betweenness 
centralization  

Measurement of network flow. Articles with high  
betweenness centrality are bridging articles 

0.00065 

Avg citation weight  Proportion of all paths between source and sink 
articles that contain a particular link or article 

0.004 



PHSSR network 



Step 3: Distilling the network 



Step 3: Distilling the network 

de Nooy W, Mrvar A, Batagelj V. Exploratory social network analysis with Pajek. In: Granovetter M, ed. 
Structural analysis in the social sciences. New York: Cambridge University Press, 2005. 

Main path analysis: 
! !The ÒbackboneÓ of a research area: 

! !Articles integrating information from previous articles and 
adding substantial new knowledge to an area of research 

! ! Inclusion in the main path is determined by how much a 
certain citation is needed for linking articles 
! !PHSSR cutoff: 

! ! Mean traversal weight plus one standard deviation 
! ! 108 articles 



PHSSR Main Path 



PHSSR Main Path 



Main Path 
! ! 10 of 11 seed articles included in the main path 

! ! Seeds were bridging articles 
! ! High betweenness centrality 

! ! Additional bridging articles (select)  
! ! Green (2001). From research to best practices in other settings and 

populations. AJHB. 

! ! Gostin (2003). Public health and law: past and future visions. Journal of 
Health Politics, Policy and Law. 

! ! Baker (2002). Strengthening the nationÕs public health infrastructure: 
historic challenge unprecedented opportunity. Health Affairs. 

! ! Glasgow (2002). Behavior change intervention research in healthcare 
settings a review of recent reports with emphasis on external validity. AJPM.  



Final thoughts 
! ! CNA provides a new method of exploring and understanding 

PHSSR 
! ! Provides a graphical and spatial representation  

! ! Identifies bridging and linking articles 

! ! May allow researchers and practitioners to identify gaps and make 
strategic decisions about the direction of the field. 



Thank you! 



Limitations   
! !Beta testing software 
! !The method we used only went forward in time 

! !Seed articles need to be older to be able to get sufficient data 

! !Google Scholar thinks you are a virus Ð the computer 
must sleep several times to complete the search 
! !Data collection took longer than anticipated  


