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cancer deaths per 100,000 cancer deaths per 100,000 
women, 1996women, 1996--20002000

US/NationalUS/National 27.727.7
MarylandMaryland 29.629.6
VirginiaVirginia 28.628.6
DCDC 37.637.6
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DC Dept of Health CampaignDC Dept of Health Campaign

““If you live in DC, If you live in DC, 
you have a greater  you have a greater  
chance of dying chance of dying 
from breast cancer from breast cancer 
than if you lived in than if you lived in 
Maryland or Maryland or 
Virginia.Virginia.””

Intervention: Advocate mammography screening

Entangling IndividualEntangling Individual--level & Arealevel & Area--level level 
(Community) Factors(Community) Factors

IndividualIndividual--level  level  
–– DownstreamDownstream
–– MicroMicro--levellevel

Area (Community)Area (Community)--levellevel
–– UpstreamUpstream
–– MacroMacro--levellevel

IndividualIndividual--level Factorslevel Factors
PhysiologicalPhysiological
–– ER receptor statusER receptor status
–– ParityParity
–– Age at menarcheAge at menarche

Genetic Genetic 
–– Gene mutationsGene mutations
–– Family historyFamily history

Behavioral Behavioral 
–– Diet and exercise Diet and exercise 

patternspatterns
–– Screening behaviorScreening behavior
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AreaArea--level/Ecological Factorslevel/Ecological Factors

Social/CulturalSocial/Cultural
–– Racial/ethnic Racial/ethnic 

concentrationconcentration
–– Crime ratesCrime rates

InstitutionalInstitutional
–– Availability of health and Availability of health and 

social servicessocial services
PoliticalPolitical
–– ExpendituresExpenditures
–– Commitment of Commitment of 

resourcesresources

Structural Dimensions of 
Communities

Associations between Social Factors Associations between Social Factors 
and Health Outcomesand Health Outcomes
Late 1600Late 1600’’s s 
–– Infectious diseasesInfectious diseases

Past three decadesPast three decades
–– Respiratory diseases (asthma)Respiratory diseases (asthma)
–– Cardiovascular/heart diseaseCardiovascular/heart disease
–– Traffic accidents Traffic accidents 
–– SuicidesSuicides
–– ViolenceViolence

RecentlyRecently
–– ObesityObesity
–– Malignant Neoplasms/CancerMalignant Neoplasms/Cancer

Community Social Structure andCommunity Social Structure and
Health EffectsHealth Effects

Protective FactorsProtective Factors
–– Economic and Economic and 

social stabilitysocial stability
–– Racial/ethnic Racial/ethnic 

diversitydiversity
–– Social interaction Social interaction 

and trusting and trusting 
relationshipsrelationships

–– Quality physical Quality physical 
environmentenvironment

–– Political/civic Political/civic 
engagementengagement

Risk FactorsRisk Factors
–– Economic and social Economic and social 

instabilityinstability
–– Racial/ethnic Racial/ethnic 

segregationsegregation
–– Social isolationSocial isolation
–– Mistrust or fearful Mistrust or fearful 

relationsrelations
–– Poor physical Poor physical 

environmentenvironment
–– Political/civic Political/civic 

disengagementdisengagement
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Research QuestionResearch Question

To what extent can variations in countyTo what extent can variations in county--
specific specific cancer mortalitycancer mortality be explained be explained 
by variations in levels of indicators of by variations in levels of indicators of 
community social organizationcommunity social organization??

Ecological Study DesignEcological Study Design

Developed a community social Developed a community social 
organization framework organization framework 
Investigated associations between Investigated associations between 
indicators of social organization & indicators of social organization & 
cancer mortalitycancer mortality
Breast cancer mortalityBreast cancer mortality

Community Social Organization Community Social Organization 
FrameworkFramework

Cancer
Mortality

Rates
1993-2001

Community
Social

Organization

socioeconomic status

racial/ethnic concentration

stability

family structure

services

political participation

urbanization
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Community Social OrganizationCommunity Social Organization

Communities are structured in a manner to Communities are structured in a manner to 
mobilize key resources to achieve certain mobilize key resources to achieve certain 
common values and goalscommon values and goals
–– Values (e.g. Health, safe and orderly Values (e.g. Health, safe and orderly 

environments, quality service institutionsenvironments, quality service institutions……))
Mutually desired of membership Mutually desired of membership 
Voluntary Voluntary NOTNOT ‘‘ForcedForced’’ or or ‘‘ImposedImposed’’

–– Differential ability: Disparities Differential ability: Disparities 

Defining Community Social Defining Community Social 
OrganizationOrganization

–– ExampleExample——Value: Value: ““safety/crimesafety/crime--free environmentfree environment””
Political resourcesPolitical resources to secure increased physical to secure increased physical 
police protection, increased police protection, increased ““voluntaryvoluntary”” surveillance surveillance 
of community by police of community by police 
Economic resourcesEconomic resources to increase property values to increase property values 
and taxes or excluded unwanted elements and and taxes or excluded unwanted elements and 
services from community (liquor stores, checkservices from community (liquor stores, check--
cashing establishments, public transportation)cashing establishments, public transportation)
Social resourcesSocial resources to develop neighborhood watch to develop neighborhood watch 
programs, community members take responsibility programs, community members take responsibility 
for one anotherfor one another’’s propertys property

Underlying AssumptionsUnderlying Assumptions

AreaArea--level cancer mortality rates are not simply level cancer mortality rates are not simply 
an aggregate of individual riskan aggregate of individual risk

The structural (social, cultural, institutional,  The structural (social, cultural, institutional,  
and political) characteristics of communities and political) characteristics of communities 
[where people live] exert an influence on [where people live] exert an influence on 
health, independent of the individual (physical, health, independent of the individual (physical, 
genetic, and behavioral) characteristics of the genetic, and behavioral) characteristics of the 
people themselvespeople themselves

Inequities in resources leads to disparities in Inequities in resources leads to disparities in 
health outcomeshealth outcomes
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Social Indicator DatabaseSocial Indicator Database

Approximately 77 variablesApproximately 77 variables
Correlational analysesCorrelational analyses
8 variables in this analysis8 variables in this analysis

Community Social Organization Community Social Organization 
Domain VariablesDomain Variables

1.1. SESSES
–– EducationEducation

percent of persons 25+ HS graduate educationpercent of persons 25+ HS graduate education
–– Family IncomeFamily Income

median family income all householdsmedian family income all households

2.2. Racial and Ethnic ConcentrationRacial and Ethnic Concentration
–– Percent blackPercent black

Percent of all persons blackPercent of all persons black

3.3. StabilityStability
–– UnemploymentUnemployment

Percent of persons age 16+ unemployedPercent of persons age 16+ unemployed

Community Social Organization Community Social Organization 
Domain VariablesDomain Variables

4.4. Family StructureFamily Structure
–– IsolationIsolation

percent of individuals living alonepercent of individuals living alone

5.5. ServicesServices
–– Health and WelfareHealth and Welfare

amount of expenditures ($) on public amount of expenditures ($) on public 
welfare (cash assistance to poor/indigent welfare (cash assistance to poor/indigent 
elderly, blind & disabled persons and other elderly, blind & disabled persons and other 
welfare programs)welfare programs)
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Community Social Organization Community Social Organization 
Domain VariablesDomain Variables

6.6. Political ParticipationPolitical Participation
Voting Voting 

percent of persons voting in 1992 percent of persons voting in 1992 
presidential electionpresidential election

7.7. UrbanizationUrbanization
Rural/UrbanRural/Urban

percent persons in a county residing in an percent persons in a county residing in an 
urban areaurban area

MethodsMethods

To compute stable rates, nine years of mortality To compute stable rates, nine years of mortality 
data from 1993 to 2001 were useddata from 1993 to 2001 were used

AgeAge--adjusted mortality rates were calculated by adjusted mortality rates were calculated by 
the direct method using the 2000 US standard the direct method using the 2000 US standard 
population. population. 

We obtained age, sex, and county deaths for all We obtained age, sex, and county deaths for all 
cancers combined and for lung, breast, cervical, cancers combined and for lung, breast, cervical, 
and prostate cancers.and prostate cancers.

Rank Ordered Counties by QuintilesRank Ordered Counties by Quintiles
VariableVariable——Percent HS Graduates Percent HS Graduates 

19901990
USA USA 

Counties Counties 
(n=3114)(n=3114)

0 0 –– 59.75 %59.75 %Q1 1Q1 1stst 20%20%

78.34 78.34 -- 95.5495.54 %%Q5  5Q5  5thth 20%20%
73.72 73.72 -- 78.3378.33 %%Q4  4Q4  4thth 20%20%
68.06 68.06 -- 73.7073.70 %%Q3  3Q3  3rdrd 20%20%
59.78 59.78 -- 68.0568.05 %%Q2  2Q2  2ndnd 20%20%

Five Quintiles—Approximately 623 Counties per Quintile.
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Linkage Methodology County FIPSLinkage Methodology County FIPS1 1 

Codes & National Mortality DataCodes & National Mortality Data

Record 553,079: age, sex, Record 553,079: age, sex, ……FIPSFIPS……
Record 553,080: age, sex, Record 553,080: age, sex, ……FIPSFIPS……

Weston, WY Weston, WY 5656045045

Record 1: age, sex, Record 1: age, sex, …… FIPSFIPS……AntuagaAntuaga, AL , AL 0101001001
..

..

..
....

Record 774: age, sex, Record 774: age, sex, …… FIPSFIPS……OttowaOttowa, MI , MI 2626139139
..

Record 3: age, sex, Record 3: age, sex, …… FIPSFIPS……
..
..

Alaska (entire state) Alaska (entire state) 
0202000000
....

Record 2: age, sex, Record 2: age, sex, …… FIPSFIPS……..
..

National Mortality Data File (2001)National Mortality Data File (2001)
All CancersAll Cancers

Census FileCensus File
(USA Counties 98)(USA Counties 98)

Adjusted Mortality Rates/SEAdjusted Mortality Rates/SE’’s by s by 
Quintiles (County)Quintiles (County)

Table 1—  Average annual age-adjusted death rates1 for all cancers combined and for site-specific 
cancers, among males and females by selected social indicators for 3105 US Counties, 1993-20002 

 
 
Social Indicator 

 
 

All Sites 

 
 

Lung 

 
 

Colorectal 

 
 

Breast 

 
 

Cervix 

 
 

Prostate 
1990 Rate SE Rate SE Rate SE Rate SE Rate SE Rate SE 
% Minority Population              
Quintile 1 (Low) 204.5 0.4 57.5 0.2 23.1 0.1 27.6 0.2 3.2 0.1 34.2 0.3 
   Q2 204.3 0.3 57.5 0.2 22.5 0.1 28.0 0.2 2.8 0.1 34.0 0.2 
   Q3 202.4 0.2 57.6 0.1 21.6 0.1 28.2 0.1 2.6 0.0 33.2 0.2 
   Q4 207.7 0.2 59.7 0.1 21.8 0.1 28.9 0.1 3.0 0.0 34.2 0.1 
   Q5 (High) 206.1 0.2 55.0 0.1 21.6 0.1 29.7 0.1 3.7 0.0 37.1 0.1 
% High School 
Graduates  

            

Quintile 1 (Low) 192.8 0.4 51.8 0.2 19.8 0.1 26.7 0.2 2.9 0.1 30.8 0.3 
   Q2 203.9 0.6 59.1 0.3 20.8 0.2 27.3 0.3 2.7 0.1 30.3 0.4 
   Q3 208.1 0.7 61.6 0.4 21.7 0.2 26.6 0.4 2.8 0.1 31.6 0.5 
   Q4 207.2 0.8 60.9 0.5 21.7 0.3 26.7 0.4 2.6 0.1 29.7 0.5 
   Q5 (High) 200.7 0.9 55.2 0.5 22.7 0.3 26.0 0.4 2.7 0.2 29.9 0.6 
Homelessness4 Rate             
   (0) 207.7 0.2 60.4 0.1 22.1 0.1 27.3 0.1 3.4 0.0 36.4 0.1 
   (0 - 100) 205.9 0.1 58.0 0.1 21.9 0.0 28.9 0.1 3.0 0.0 34.5 0.1 
   (100 – 500) 204.0 0.2 54.9 0.1 21.6 0.1 29.6 0.1 3.3 0.0 34.5 0.1 
   (500 +) 208.7 0.9 50.7 0.4 22.8 0.3 31.2 0.5 3.9 0.2 37.7 0.1 
Teen Birth Rate (%) 
1984-1988 

      

   Q1 195.6 0.2 50.7 0.1 21.7 0.1 29.0 0.1 2.3 0.0 33.1 0.1 
   Q2 198.6 0.2 53.7 0.1 21.2 0.1 28.5 0.1 2.9 0.0 32.8 0.1 
   Q3 209.9 0.2 60.1 0.1 22.2 0.1 29.2 0.1 3.4 0.0 35.3 0.1 
   Q4 218.9 0.3 65.2 0.1 22.5 0.1 29.2 0.1 3.8 0.1 38.1 0.2 
   Q5 226.7 0.4 70.0 0.2 22.4 0.1 28.4 0.2 4.6 0.1 41.1 0.3 
Infant Mortality Rate 
1987-19935 

      

   Q1 199.2 0.3 53.5 0.2 22.1 0.1 28.1 0.2 2.6 0.1 33.7 0.2 
   Q2 197.8 0.2 54.0 0.1 21.3 0.1 28.1 0.1 2.7 0.0 32.8 0.1 
   Q3 202.4 0.2 56.9 0.1 21.3 0.1 28.3 0.1 3.0 0.0 33.4 0.1 
   Q4 208.2 0.2 60.0 0.1 21.8 0.1 28.8 0.1 3.4 0.0 34.8 0.2 
   Q5 224.6 0.3 62.6 0.1 23.7 0.1 31.6 0.1 4.1 0.1 42.2 0.2 
Unemploym ent Rate             
   Q1 193.5 0.2 52.0 0.1 20.8 0.1 28.0 0.1 2.5 0.0 33.2 0.2 
   Q2 206.6 0.2 58.2 0.1 21.9 0.1 29.2 0.1 2.8 0.0 34.9 0.1 
   Q3 206.6 0.2 57.4 0.1 22.0 0.1 29.1 0.1 3.3 0.0 34.8 0.1 
   Q4 210.7 0.2 58.9 0.1 22.6 0.1 29.5 0.1 3.6 0.0 35.9 0.2 
   Q5 212.3 0.3 62.1 0.2 21.8 0.1 27.9 0.2 3.9 0.1 35.8 0.2 
White Collar 
Occupation (%) 

            

   Q1 201.9 0.5 58.1 0.2 20.9 0.1 26.4 0.2 3.4 0.1 35.4 0.3 
   Q2 208.3 0.4 60.3 0.2 21.9 0.1 27.4 0.2 3.5 0.1 36.9 0.3 
   Q3 210.0 0.4 61.2 0.2 22.7 0.1 27.5 0.2 3.5 0.1 36.0 0.3 
   Q4 208.8 0.3 60.6 0.1 22.0 0.1 28.0 0.1 3.3 0.1 35.0 0.2 
   Q5 204.6 0.1 56.1 0.1 21.8 0.0 29.5 0.1 3.0 0.0 34.5 0.1 
1 Age adjusted by the direct method using the 2000 US population as standard 
2 Census data from  the USA Counties 98 CD-ROM; Note all data are for 1990 except as noted 
2 Institutionalized populations include populations in correctional institutions, nursing homes, mental institutions, 
and juvenile facilities 
4 Homelessness=the number of homeless persons per 100,000 population 
5 Infant Mortality Rate per 1000 live births 

Quintile of 
Risk 

Rate SE 

1 (Lowest) 28.82 0.4
2 29.36 0.6
3 28.81 0.7
4 28.41 0.9
5 (Highest) 28.35 0.9

% HS Graduates & Female 
Breast Cancer Mortality

Corr coefficient -- 0.306 p<.0001
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Results of Data AnalysesResults of Data Analyses

Female Breast Cancer Mortality, 3114 US Counties, 
1993-2000 by Social Indicators (In Quintiles)
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Breast Cancer Mortality, 3114 US Counties, 
1993-2000 by Social Indicators (In Quintiles)
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Multivariate AnalysesMultivariate Analyses

Weighted Least Squares Regression of Social Organization IndicatWeighted Least Squares Regression of Social Organization Indicators on ors on 
Female Breast Cancer Mortality, Social Organization CharacteristFemale Breast Cancer Mortality, Social Organization Characteristics: Based on ics: Based on 

AreaArea--level Data for 3114 US Counties, 1993level Data for 3114 US Counties, 1993--20012001

15.7
88

% Variance Explained (R% Variance Explained (R22))
dfdf

0.00030.0003--3.613.610.000.00--0.010.01% Urban, 1990 (urbanization)% Urban, 1990 (urbanization)

<0.0071<0.0071--0.050.050.000.00--0.000790.00079Proportion persons voting 1992 Proportion persons voting 1992 
presidential elections (political part)presidential elections (political part)

<0.0001    <0.0001    
0.24450.2445

0.150.15
--0.020.02

0.020.02
0.000.00

0.160.16
0.380.38

Persons living alone, 1990 (family Persons living alone, 1990 (family 
structure)structure)
Expend public welfare ($) per Expend public welfare ($) per 
capita, FY 1992 (services)capita, FY 1992 (services)

<0.0001<0.0001
0.00040.0004

0.340.34
0.080.08

0.010.01
0.050.05

0.130.13
0.180.18

Percent Black, 1990 (racial/ethnic)Percent Black, 1990 (racial/ethnic)
Unemployment rate, 1990 (stability)Unemployment rate, 1990 (stability)

<0.0001<0.00010.220.220.000.000.120.12Median family income 1990 (1000$) Median family income 1990 (1000$) 
(SES)(SES)

0.96830.9683--0.000.000.020.02--0.000660.00066Proportion of persons 25+Proportion of persons 25+
HS graduate, 1990 (SES)HS graduate, 1990 (SES)

PPBBSESEbbIndependent VariableIndependent Variable
(7 Domains)(7 Domains)

Summary of Model FindingsSummary of Model Findings

Highest breast cancer mortality rates in Highest breast cancer mortality rates in 
counties characterized ascounties characterized as::

Higher SESHigher SES
Increased racial and ethnic segregationIncreased racial and ethnic segregation
Increased community instabilityIncreased community instability
Increased proportions of individuals living aloneIncreased proportions of individuals living alone
Lower rates of political participationLower rates of political participation
Less urbanLess urban
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Summary of Model FindingsSummary of Model Findings
Lowest breast cancer mortality rates in Lowest breast cancer mortality rates in 
counties characterized as:counties characterized as:

Lower SESLower SES
Decreased racial and ethnic segregation Decreased racial and ethnic segregation 
(culturally diverse communities)(culturally diverse communities)
Increased community stability (less in/out Increased community stability (less in/out 
migration)migration)
Lower proportions of individuals living alone Lower proportions of individuals living alone 
(decreased isolation)(decreased isolation)
Increased political participationIncreased political participation
More urbanMore urban

All-Cancer Mortality by Race, United States, 1950-2001
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Population Mortality RatesPopulation Mortality Rates

Average annual age Average annual age 
adjusted mortality rates adjusted mortality rates 
for breast cancer deaths for breast cancer deaths 
per 100,000 women, per 100,000 women, 
19961996--20002000
US/NationalUS/National 27.727.7
MarylandMaryland 29.629.6
VirginiaVirginia 28.628.6
DCDC 37.637.6
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Implications for Cancer Prevention and Implications for Cancer Prevention and 
Public HealthPublic Health

Provide Provide descriptive informationdescriptive information concerning levels concerning levels 
of wellof well--being in various social areasbeing in various social areas
Conduct Conduct analytical studiesanalytical studies of social changeof social change
Design and evaluate the Design and evaluate the effectivenesseffectiveness of social of social 
programs and servicesprograms and services
Inform programmatic and research Inform programmatic and research goalsgoals and and 
prioritiespriorities
Create a system of Create a system of social accountssocial accounts analogous to analogous to 
the nationthe nation’’s economic indicatorss economic indicators

Social Indicators may be used to: 

Ross RJ, Gilmartin, KJ. Uses of Social Indicators. In: Ross RJ, Gilmartin, KJ. 
Handbook of Social Indicators: Sources, Characteristics, and Analysis. New York: Garland STPM Press; 
1980

Data LimitationsData Limitations

Data AvailabilityData Availability
–– Limited data to accurately identify and Limited data to accurately identify and 

measure social factorsmeasure social factors
Limits our ability to accurately capture Limits our ability to accurately capture 
structural domains structural domains 

Future WorkFuture Work

Define/refine better models and Define/refine better models and 
theories about how communities may theories about how communities may 
influence health influence health 
–– Most appropriate area scale Most appropriate area scale 
–– Types of area influences for measurementTypes of area influences for measurement
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