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Overview of Presentation

• What is community health science?

• The three frameworks used to study community health.
– Model 1: The causal pathways model.

– Model 2: The community-as-context model.

– Model 3: The community-as-complex-system model.

• What Model 3 offers community health science.
– Examples:

• Understanding communities as systems—Poverty traps and health.

• Understanding communities from the bottom-up—residential 
mobility and health.



What is Community Health Science?

Before we can review our three models, we need for everyone to
be on the same page in terms of what we mean by community 
health science.  

• “Health is a state of complete physical, mental, and social well 
being and not merely the absence of disease and infirmity.” 
(World Health Organization, 1947) The important feature of this 
definition is that it goes beyond medicine and the micro-level to 
include the communities in which people live.

• “A community is a group of people who have common 
characteristics; communities can be defined by location, 
ethnicity, age, occupation, culture or other common bonds.” 
(An Introduction to Community Health, 6th Ed, p. 5) Of these 
characteristics, the most important tends to be residential.  
Communities are (ideally) conceptualized in spatial and 
relational terms.  Communities can range from a small group of 
people to neighborhoods to counties to countries to the globe.  



What is Community Health Science?
• When we put community and health together we get the 

following:  
• Community Health is the health status of a defined group 

of people and the actions and conditions, both private and 
public (e.g., governmental, etc), to promote, protect, and 
preserve their health.

• Science means three things:
1) a community of scholars.
2) the scientific methods they use.
3) the body of knowledge upon which their work is 
based—from which they derive their theories, concepts 
and working models.

• By scientific method, we mean the empirically grounded, 
methodological frameworks (models) used to systematically 
examine some topic of study.



Models in Use

Now, let’s review the three models currently used in the 
community health science literature researchers use to do 
their work.

• The three models are:

– The Causal Pathways Model

– The Community-as-Context Model

– The Community-as-Complex-System Model 



Causal Pathways Model

• The causal pathways model is the most widely known and 
most often practiced model for researching community 
health.

• This model is synonymous with nomothetic research.
– The goal is nomothetic research is to explore how some dependent 

variable(s) (DV’s) is impacted by one or more independent variables 
(IV’s).

– In the case of community health, the DV’s are some type of health 
measure, such as cancer rates, heart disease, Type II diabetes, etc.

– The IV’s are some social (or physical) factor, such as exposure to 
pollution, educational level, income, ethnicity, gender, etc.

– The community is the particular group of individuals about which the 
researcher is concerned, such as poor, urban females, etc.  Often, this 
community is compared to some other group, who act as a control.



Here is a classic example of 
the causal-pathways model.  
The community is 
Americans; the DV is cancer; 
and the independent 
variables are various social 
factors (causal pathways) 
such as gender, ethnicity, 
education, etc

This report also examines cancer incidence, mortality, and survival by site, sex, 
race/ethnicity, education, geographic area, and calendar year, as well as the 
proportionate contribution of selected sites to the overall trends.



Community-as-Context Model

• In the 1990’s, a new community health model hit the scene, 
and with great fervor.  

• The focus of this model is community context.  

• Researchers argue that the causal pathways model has two 
major limitations:

• First, it limited community to the status of dependent 
variable only.  It never actually treated community as 
an independent effect or causal pathway.

• Second, it treated community as a DV because it placed 
little value on the role of social context.  

– Communities, particularly residential ones, provide the 
context within which people live and develop.  To study the 
role this context has on health only makes sense.  



Here is Robert’s abstract.  



Community-as-Complex System Model

– The third model is the 

community-as-complex-system model.

– This model holds the viewpoint that communities are best 
conceptualized as complex adaptive systems.

– Of the three models, this is the newest.

– Examples of this model include the following:



Poverty Traps

Edited by 
Samuel Bowles,
Steven Durlauf, 
& Karla Hoff



The Spread of Obesity in a Large Social Network over 32 Years
Nicholas A. Christakis, M.D., Ph.D., M.P.H., and James H. Fowler, Ph.D.

New England Journal of Medicine 2007;357:370-9.



Complexity Science: 
Advancing the Community Health Science Literature
– The Community-as-Complex System Model makes several important 

advances to the community health science literature because of its ability 
to do things the other two models cannot do:

• 1.  Its definition of community is very sophisticated.  Communities are 
seen as systems that are inherently complex, multi-dimensional, fluid, 
dynamic, multi-layered, relational and spatial.

• 2.  It is not a causal pathways model in disguise.  It does not, for 
example, see the impact that communities have on their residents as 
independent of other social factors such as household income, 
ethnicity, gender, age, etc.  Instead, it sees these communities as a 
composite of social factors, which are interdependent upon and 
interconnected with one another.  The goal of its analysis, therefore, is 
to determine how these factors work together to produce a 
community effect.



Complexity Science: Overcoming Blind Spots

– 3. Given point 2 above, it does not fall prey to the limitations of 
nomothetic research.  Instead, it takes a more idiographic approach to its 
analysis, seeking to gain a detailed picture of a community as a complex 
system, as it evolves over time, and in relation to various internal and 
environmental forces.

– 4.   This model does not make a false distinction between the micro and 
macro levels of a community.  Instead, it sees communities as emergent 
systems, where the whole is more than the sum of its parts, but is 
nevertheless grounded in the micro-level behaviors of its residents.

– 5.  In other words—and this leads us to our next point—this model takes a 
bottom-up approach to modeling communities.

– 6.  Finally, given its bottom-up, complexity science view of communities, 
this model endorses a “systems” approach to fixing communities that 
takes into account feedback loops, community-level adaptation, the 
impact of constituent parts, environmental forces, the impact of other 
systems upon a community, or any type of “systems” effects.



Examples of community-as-complex-system
Given the strength of the community-as-complex-system model, we have 

applied it in our own several year study of Summit County, Ohio. 





Community Health of Summit County, Ohio

• Our study focused on the economic changes in Summit 
County between 1990 and 2000 and the impact these 
changes had on health.

• Our research found that the overall economic wellbeing of 
Summit County, including its poorest communities, 
improved—albeit mildly.  But, nonetheless improved.

• Despite this improvement, the poorest communities 
continued to be stuck in some sort of poverty trap, including 
continued poor health outcomes.  In fact, being poor in a rich 
community in Summit County results in better health 
outcomes than being poor in a poor, inner-city community.

• This result turned us to the poverty trap literature.

• Here is what we found



When we treated Summit County as a system comprised of 20 communities, 
these communities clustered  into 7 competing types—based on their 
levels of community health in relation to various socio-economic factors at 
work in each community.
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C3 stayed the same

C4 moved upward in status and 
further away from the other 
clusters

C6 and C2 moved 
closer to C3, which 
moved them 
downward in 
status

C7 moved away from C4 toward C2 
and therefore slightly downward in 
status

C1 and C5 moved slightly away 
from C4, but also moved further 
away from C3, C6 and C2

Comparing 2000 to 1990, although the average per capita income increased
in the county, the location of the clusters in relation to each other 
remained, for the most part the same, or got worse, as in the case of the 
poorer communities.



Why?

• The big question for us is why do the poor communities in 
Summit County, despite economic gain, remain trapped in 
poverty?

• For us, the answer is these communities are part of a system.
– While the poorest communities gained, so did the most affluent.

• Examples include job growth, housing development, employment.

– Furthermore, as households living in the poor communities improved 
in their wellbeing, they moved to the more affluent communities.

• Out migration, residential mobility

– The unintended consequence of all this is that the poor communities 
remained stuck in poverty—their schools do not work, they become 
less safe, etc.  And, interestingly enough, health care providers leave 
to serve the more affluent communities.



Locations of Community-Based 
Organizations in Summit County

Source: Center on Nonprofits and Philanthropy, The Urban Institute
Note: Census tracts are roughly equivalent in population size. 



To test our theory, we are in the process of building a 
simulation of Summit County, called Summit-Sim.  

We would like to show you a very simple model of some 
of the stuff on which we are working.

This model tests the idea that residential mobility leads to 
the type of segregated communities found in our map 
of Summit County. 

We also tested the idea that smart growth helps create 
more integrated neighborhoods and happier people.

Summit-Sim Model 
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